
1              0 089 740                        2 Description
well which is to be tested during the test. The apparatus, which is
utilized to isolate the floating This invention relates to an improved
annulus      piston, is designed to prevent the isolation valve pressure
responsive tester valve for use in oil and  from closing prematurely due to
increasingly gas wells. The valves of the invention are parti-    5
higher pressures as the testing string is lowered cularly useful in the
testing of offshore wells     into the well, and contains means to transmit
the where it is desirable to conduct testing operations  motion necessary
to actuate the packer and is and well stimulation operations utilizing the
test-  designed to remain open until sufficient weight is ing string tools
with a minimum of testing string   set down on the packer to prevent
premature manipulation, and preferably with the blowout    1`0  isolation
of the gas pressure and thus premature preventers closed during most,
operations.          operation of the tester valve. It is known in the art
that tester valves and        However, since the tester valve described in
sampler valves for use in oil and gas wells may be   U.S. Patent No.
3,856,085 contains a weight operated by applying pressure increases to the
operated tester valve, the tester valve may fluid in the annulus between
the wellbore and    15  inadvertently open when being run into the well
testing string therein of a well. For instance U.S.  on a testing string,
if a bridge is encountered in Patent No. 3,664,415 discloses a sampler
valve      the wellbore thereby allowing the weight of the which is
operated by applying annulus pressure      testing string to be supported
by the tester valve. increases against a piston in opposition to a
Also, in this connection, in highly deviated well- predetermined charge of
inert gas. When the    20   bores it may not be possible to apply
sufficient. annulus pressure overcomes the gas pressure,         weight to
the testing string to actuate the isolation the piston moves to open a
sampler valve thereby     valve portion of the tester valve thereby causing
allowing formation fluid to flow into a sample      the tester valve to be
inoperable. Furthermore, if it chamber contained within the tool, and into
the  is desired to utilize a slip joint in the testing string,' testing
string facilitating production measure-    25   unless weight is constantly
applied to the slip ments and testing.
joint to collapse the same, the isolation valve In U.S. Patent No.
3,858,649, .a tester valve is   portion of the tester valve will open
thereby described which is opened and closed by apply-       causing the
tester valve to close. ing pressure changes to the fluid in the annulus
In U.S. Patent No. 3,976,136, tester valve is contained between the
wellbore and testing    30   described which is opened and closed by apply-
string therein of a well. The tester valve contains a  ing pressure changes
to the fluid in the annulus supplementing means wherein the inert gas
contained between the wellbore and testing pressure is supplemented by the
hydrostatic         string therein of a well and which contains a pressure
of the fluid in the annulus contained       supplementing means wherein the
inert gas between the wellbore and testing string therein as    35
pressure is supplemented by the hydrostatic the testing string is lowered
into the well. This    pressure of the fluid in the annulus contained
feature allows the use of lower inert gas pressure   between the wellbore
and testing string therein as at the surface and provides that the gas
pressure   the testing string is lowered into the well. This will
automatically be adjusted in accordance with   tester valve utilizes a
method for isolating the gas the hydrostatic pressure and environment at
the    40   pressure from the annulus fluid pressure which is testing
depth, thereby avoiding complicated gas      responsive to an increase in
the annulus fluid pressure calculations required by earlier devices
pressure above a reference pressure wherein the for proper operation. The
tester valve described in  operating force of the tool is supplied by the
U.S. Patent No. 3,856,085 likewise provides a        pressure of a gas in
an inert gas chamber in the supplementing means for the inert gas pressure
45   tool. The reference pressure used is the pressure in a full opening
testing apparatus.                 which is present in the annulus at the
time a This supplementing means includes a floating       wellbore sealing
packet is set to isolate one piston exposed on one side to the inert gas
portion of the wellbore from another. pressure and on the other side to the
annulus          The annulus fluid pressure is allowed to fluid pressure,
in order that the annulus fluid    50   communicate with the interior bore
of this tester pressure can act on the inert gas pressure. The      valve
as the testing string is lowered in the system is balanced to hold the
valve in its normal   wellbore and is trapped as the reference pressure
position until the testing depth is reached. Upon    when the packer seals
off the wellbore thereby reaching the testing depth, the floating piston is
isolating the formation in the well which is to be isolated from the
annulus fluid pressure so that    55   tested. Subsequent increases in the
well annulus subsequent changes in the annulus pressure will      pressure
above the reference pressure activates a operate the particular valve
concerned.              pressure response valve to isolate the inert gas
This method of isolating the floating piston has   pressure from the well
annulus fluid pressure. been to close the flow channel from the annulus
Additional pressure increases in the well annulus contained between the
wellbore and testing    60   causes the tester valve to operate in the
conven- string in a well to the floating piston, with a valve  tional
manner. which closes upon the addition of weight to the       Once a well
has been tested to determine the testing string. This is done by setting
the testing  contents of the various formations therein, it may string down
on a packer which supports the           be necessary to stimulate the
various formations testing string and isolates the formation in the    65
to increase their production of formation fluids. 2  



3                     0 089 740                      4 Common ways of
stimulating formations involve      through the testing string and the
surrounding pumping acid into the formations to increase the   formations.
formation permeability or hydraulic fracturing of    We have now devised an
improved annulus the formation to increase the permeability thereof
pressure responsive tester valve whereby many or both.
5    of the problems of prior art valves are reduced or After the testing
of a well, in many instances, it  overcome. is highly desirable to leave
the testing string in   The present invention concerns a valve for use
-place. in the well and stimulate the various       in a well testing
string located in a wellbore and formations of the well by pumping acids
and         having a packer arranged for selectively sealing other fluids
into the formations through the.   10  the wellbore to isolate that portion
of the wellbore testing string to avoid unnecessary delay by        above
the packer from  that portion of the pulling the testing string and
substituting there-  wellbore below the packer, to allow the produc- fore a
tubing string.                              tion of fluids from that
portion of the wellbore During well stimulation operations in locations
below the packer through said valve in the testing. during extremely cold
environmental periods    15   string, as well as the introduction of fluids
into where the tester valves described in U.S. Patent    that portion of
the wellbore below the packer Nos. 3,856,085 and 3,976,136 are utilized in
the   through said valve in the testing string, said valve testing string,
if large volumes of cold fluids are  being responsive to changes in the
pressure of pumped through the tester valves, even though      the fluid in
the annulus between the wellbore and the formations surrounding the tester
valves may    20   the well testing string in that portion, of the. have a
temperature of several hundred degrees      wellbore above the packer when
the packer fahrenheit, the tester valve will be cooled to a   sealingly
engages the wellbore, said valve temperature  substantially  lower than
the         comprising: valve section means having the valve surrounding
formations by the cold fluids being     means therein to prevent the flow
of fluid through pumped therethrough. When these tester valves    25   the
well testing string when in a closed position, are cooled by the cold
fluids, the inert gas in the  the valve means being responsive to an
increase. valves contracts. Upon the cessation of the pump-  in the.
pressure of the fluid in the annulus to open ing of cold fluids through the
tester valve, if it is  the valve means to allow the flow of fluid through
desired to close the test valve by releasing the    the well testing
string; power section means fluid pressure in the annulus between the well-
30   having first means therein adapted, in response bore and testing
string, since the inert gas has    to an increase in the pressure of the
fluid in the contracted due to the cooling of the valve, the     annulus,
to move the valve means of the valve inert gas in its cooled state may not
exert        section means to the open position and having sufficient force
to close the tester valve to thereby  resilient means therein adapted to
return the isolate the formation which has been stimulated    35   valve
means of the valve section means to the from the remainder of the testing
string. If this  closed position from  the open position in condition
occurs, it. will be necessary to maintain  response to a decrease in the
pressure of the fluid the fluid pressure in the testing string at the
in the annulus; and isolation valve means. surface thereof and wait for the
formation to        The invention is characterised in that the isola- warm
the tester valve until the inert gas expands   40   tion valve means are
continuously responsive sufficiently to regain the pressure level required
substantially without interruption during such to close the tester valve
when the fluid pressure in   time is said valve is located in said wellbore
to the annulus between the wellbore and testing        chariges in the
pressure of the fluid in the annulus string isreleased. Since this warming
of the inert.  to maintain the resilient means of the power gas can require
a lengthy period of time during    45   section means at a level of force
sufficient to close which the flow from the formation cannot be        the
valve means of the valve section means controlled by the tester valve, an
undesirable      regardless of the hydrostatic pressure and condition which
affects control of the well exists  temperature of the fluid in the annulus
and the While it is theoretically possible to charge the  pressure and
temperature of the fluid in said inert gas chambers of the tester valves at
the   50   valve in the testing string. surface to compensate for the
cooling effect of      In one preferred embodiment of the invention,
pumping cold fluids through the tester valves, if  a pressure assisted
isolation valve includes a the cooling effect can be ascertained, this
would   pressure differential metering cartridge to control cause the
pressure levels of the fluid in the      the rate at which the isolation
valve returns to the annulus between the wellbore and testing string    55
fluid pressure in the annulus between the well- to be unacceptable when the
tester valve is at the  bore and testing string, thereby continuously
temperature  of the  surrounding  formation         controlling the rate of
expansion the inert gas thereby risking damage to the testing string.
within the gas chamber and the attendant opera- Furthermore, in actual
practice, compensating for  tion of the tester valve regardless of any
cooling the cooling effect of the tester valve by over-   60   effect by
cold fluids pumped therethrough. charging of the inert gas chamber at the
surface,    The tester valves of the present invention cannot be
accomplished in most instances           preferably include resilient means
to positively because the precise cooling effect cannot be       control
the opening and closing of the tester valve easily ascertained due to the
unknown heat         to prevent erosion of the valve member due to transfer
characteristics of the fluid being pumped   65   high fluid velocities
therethrough. 



3    5               0 089 740                     6 In order that the
invention may be more fully  the well annulus 13 above the packer 18 from
an understood, reference is made to the accompany-   interior bore portion
1000 of the well immediately ing drawings, wherein:
adjacent the formation 5 and below the packer 18. Figure 1 is a schematic
"vertically sectioned"    A perforated tail piece 1005 or other production
view of a representative offshore installation  5   tube is located at the
bottom end of the seal which may be employed for testing purposes and
assembly 19 to allow formation fluids to flow illustrates a formation
testing "string" or tool   from the formation 5 into the flow passage of
the assembly in position in a submerged wellbore       testing string 14.
Formation fluid is admitted into and extending upwardly to a floating
operating     wellbore portion 1004 through perforations 1003 and testing
station.                          10   provided in the casing 4 adjacent
formation 5. Figures 2a-2g joined along section lines a-a       A formation
test controlling the flow of fluid through g-g illustrate one embodiment of
valve     from the formation 5 through the flow channel in tool of the
present invention in cross-section.    the testing string 14 by applying
and releasing Referring to Figure 1, a floating work station is  fluid
annulus pressure to the well annulus 13 by centered over a submerged oil or
gas well located    15   pump 11 to operate tester valve 16, circulation in
the sea floor 2 having a bore hole 3 which      valve assembly 17 and check
valve means 20 and extends from the sea floor 2 to a submerged
measuring of the pressure build-up curves and formation 5 to be tested. The
bore hole 3 is      fluid  temperature  curves with  appropriate typically
lined by a steel liner 4 cemented into   pressure and temperature sensors
in the testing place. A subsea conduit 6 extends from the deck 7   20
string 14 is fully described in the aforementioned of the floating work
station 1 into a wellhead.    patents. installation 10. The floating work
station 1 has a  Referring to Figs. 2a-2g the tester valve 16 of derrick 8
and a hoisting apparatus 9 for raising   the present invention is shown.
The tester valve and lowering tools to drill, test, and complete the  16
comprises a valve section 30, power section oil or gas well.
25   200, and isolation valve section 500. A testing string 14 is being
lowered in the bore   The valve section 30 comprises an adapter 32, hole 3
of the oil or gas well. The testing string  valve case 34, upper valve
support 36, lower valve includes such tools as a slip joint 15 to compen-
support 38, ball valve 40, ball valve actuation sate for the wave action of
the floating work      arms 42 and actuation sleeve 44. station 1 as the
testing string is being lowered    30  The adapter 32 comprises a
cylindrical alon- into place, a tester valve 16 and a circulation valve
gated annular member having first bore 46, 17..
having first threaded bore 48 which is of smaller The slip joint 15 may be
similar to that des-    diameter than bore 46, having second bore 50 cribed
in U.S. Patent No. 3,354,950. The circula-  which is of smaller diameter
than bore 48, having tion valve 17 is preferably of the annulus pressure
35   second threaded bore 56, having first cylindrical responsive type and
may be that described in U.S.  exterior portion 58 and having second
cylindrical Patent No. 3,850,250 to Holden et al, or may be a  exterior
portion 60 which is of smaller diameter combination  circulation  valve
and  sample      than portion 58 and which contains annular seal
-entrapment mechanism similar to those disclosed   cavity 62 having
elastomeric seal means 64 in U.S. Patent No. 4,063,593 to Jessup or U.S.
40   therein. Patent No. 4,064,937 to Barrington. The circula-    The valve
case 34 comprises a cylindrical tion valve 17 may also be the reclosable
type as   elongated annular member having a first bore 66, described in
U.S. Patent No.4,113,012 to Evans et   having a plurality of internal lug
means 68 al.
circumferentially spaded about the interior of the A check valve assembly
20 as described in U.S.   45   valve case 34 near one end thereof, having
Patent No. 4328866 which is annulus pressure       second bore 70 which is
of a smaller diameter responsive may be located in the testing string
than that of bore 66, having threaded bore 72 and below the tester valve 16
of the present invention.  having cylindrical exterior surface 74 thereon.
The The tester valve 16, circulation valve 17 and    bore 66 sealingly
engages second cylindrical check valve assembly 20 are operated by fluid
50   exterior portion 60 of the adapter 32 when the annulus pressure
exerted by a pump 11 on the       case 34 is assembled therewith. deck of
the floating work station 1. Pressure       The upper valve support 36
comprises a cylin- changes are transmitted by a pipe 12 to the well
drical elongated annular member having first annulus 13 between the casing
4 and the testing    bore 76, having annular chamfered surface 78, string
14. Well annulus pressure is isolated from  55   having second bore 80
which is of larger diameter the formation 5 to be tested by a packer 18 set
in  than bore 76, having first cylindrical exterior the well casing 4 just
above the formation 5. The  portion 82, having exterior threaded portion
84, packer 18 may be a Baker Oil Tool Model D          having a plurality
of lugs 86 circumferentially packer, the Otis type W packer or the
Halliburton  spaced about the exterior of the upper valve Services EZ
Drill[err] SV packer. Such packers are    60   support 36 which are
received between the well known in. the well testing art.
plurality of internal lug means 68 circum- The testing string 14 includes a
tubing seal     ferentially spaced about the interior of case 34, assembly
19 at the lower end of the testing string  having annular shoulder 88 on
the exterior 



which stabs through a passageway through the       thereof, having second
cylindrical exterior portion production packer 18 for forming a seal
isolating    65  90, having annular recess 92 in the exterior 4    7
0089 740                       8 thereof and having third exterior
cylindrical por-  diameter than threaded end portion 168 and tion 94.
Received within second bore 80 of the     having second cylindrical
exterior portion 172 upper valve support 36 is valve seat 96 having
having annular recess 174 therein which, in turn, elastomeric seal 98 in
annular recess 100 in the   contains elastomeric seal means 176 therein and
exterior thereof, having bore 102 therethrough    5    sealingly engages
second bore 70 of case 34. and having spherical surface 104 on one end
The power section 200 of the tester valve 16 thereof.
comprises power case 202, power mandrel 204, The lower valve support 38
comprises an          resilient ring assembly 206, fluid mandrel 208 and
elongated cylindrical member having first bore     gas-fluid balancing seal
210. 106, having second bore 108 of smaller diameter   10    The power case
202 comprises a plurality of than bore 106, having third bore 110 of
smaller    members. The first member 212 comprises an diameter than bore
108, having first cylindrical   elongated annular member having a first
bore 214 exterior surface 112 having annular recess 114     having, in
turn, annular recess 218 therein therein and having second exterior
cylindrical     containing elastomeric seal means 220 therein, surface 116
of smaller diameter than surface 112.   15   having a plurality of lugs 226
about the interior of Received within first bore 106 of the lower valve
the lower end of the first member 212, having first support 38 is valve
seat 118 having elastomeric    threaded exterior portion 228 which
threadedly seal 120 in annular recess 122 in the exterior     engages
threaded bore 72 of the outer case 34 of thereof, having bore 124
therethrough and having   the valve section 30, having first cylindrical
spherical surface 126 on one end thereof.    20   exterior portion 230
having, in turn,' annular The lower valve support 38 is secured to the
'recess 232 therein containing elastomeric seal upper valve support 36 by
means of a plurality of  means 234 therein, cylindrical exterior portion
c-clamp members (not shown) which extend           230 having a greater
diameter than portion 228, around portions of the exterior surfaces of
having second cylindrical exterior portion 236 of supports 38 and 36 having
the ends 128 thereof   25   greater diameter than portion 230, having third
received within annular recesses 92 and 114 of     cylindrical exterior
portion 238 having, in turn the supports 36 and 38 respectively.
annular recess 240 therein containing elastomeric Contained between upper
36 and lower 38          seal means 242 therein, portion 238 having a valve
supports having spherical valve seats 102    smaller diameter than portion
236 having exterior and 118 respectively therein is ball valve 130   30
threaded end portion 244. The second member having a central bore (not
shown) therethrough     246 of the power case 202 comprises an elon- and a
plurality of cylindrical recesses 132 in the  gated annular member having
first bore 247 on exterior thereof.                                  one
end thereof which sealingly engages elasto- To actuate the ball valve 130 a
plurality of arms  meric seal means 242 of the first member 212, 42
connected to actuation sleeve 44 are utilized.   35   first threaded bore
248, a plurality of apertures Each arm 42 comprises an arcuate elongated
250 extending therethrough, having second bore member, which is located
between the c-clamp       251 of smaller diameter than bore. 248, having a
members securing the upper 36 and lower 38         third bore 252 of
smaller diameter than second valve supports together, having a spherically
bore 251, having a fourth bore 253 of larger shaped lug 134 thereon which
mates in a cylin-   40   diameter than second bore 251, having second
drical recess 132 of the ball valve 130, having lug  threaded bore 254 on
the end thereof, and having 136 thereon and having lug 138 on one end
cylindrical exterior portion 256. Due to the thereof which mates with
actuation sleeve 44.      reduced diameter of third bore 252 with respect
to The actuation sleeve 44 comprises a first elon-  second bore 251 and
fourth bore 253 an annular gated annular member 140 and second elongated
45   lug 255 is formed in the interior of the second annular member 142
which are releasably            member 246. The third member 258 comprises
an secured together. The first elongated annular      elongated annular
member having first bore 260 member 140 is formed having first bore 144,
having, in turn, first annular recess 262 therein having annular chamfered
surface 146, having       containing elastomeric seal means 264 therein,
second bore 148 of a larger diameter than bore   50   second annular recess
266 therein, and third 144, having threaded bore 150, having cylindrical
annular recess 268 therein containing elastomeric exterior surface 152
having annular recess 154     seal means 270 therein, having second bore
272 therein which receives lug 138 of each arm 42      therein of smaller
diameter than bore 260, having therein, having second cylindrical exterior
portion  threaded bore 274 therein of larger diameter than 156 of a larger
diameter than portion 152 and   55    bore 272, having third bore 276
therein of larger having third cylindrical exterior portion 158 of
diameter than threaded bore 274, having first smaller diameter than portion
152. The second      exterior threaded portion 282 which threadedly annular
elongated member 142 is formed having      engages threaded bore 254 of
second member first bore 160 having annular recess 162 therein   246,
having first exterior cylindrical portion 284, which, in turn, contains
elastomeric seal means   60   having second exterior cylindrical portion
286 of 164 therein, having second bore 166 of greater     greater diameter
than portion 284, having third 



diameter than bore 160, having threaded exterior   cylindrical exterior
portion 288 of greater dia- end portion 168 which engages threaded bore 150
meter than portion 286, having fourth cylindrical of first annular
elongated member 140, having      exterior portion 290 of smaller diameter
than first cylindrical exterior portion 170 of greater   65    portion 288,
having fifth cylindrical exterior por- 5    9                   0 089 740
10 tion 292 of smaller diameter than portion 290 and   cavity 381 therein
containing elastomeric seal having second threaded exterior portion 294.
The    means 382, third exterior cylindrical portion 384 third member 258
is further formed having a         of substantially smaller diameter than
bore 251 plurality of longitudinal passageways 296 therein  thereby forming
annular cavity 385, fourth extending from end surface 298 to end surface  5
exterior cylindrical portion 386 of slightly larger 300. When the tester
valve 16 is assembled, the     diameter than portion 384 having, in turn,
annular third member 258 includes elastomeric seal          chamfered
surface 387 on one end thereof, fifth means 302 and 304 on cylindrical
exterior sur-      exterior cylindrical surface 390 of slightly smaller
faces 284 and 292 respectively sealingly engaging   diameter than third
bore 252 having, in turn, portions of second member 246 and fourth    10
annular chamfered surface 391 on  one end member 306. The fourth member 306
comprises         thereof while annular chamfered surface 392 is an
elongated annular member having first bore       contained on the other end
thereof, sixth exterior 308 which engages elastomeric seal means 304,
cylindrical surface 394 of smaller diameter than having first threaded bore
310 of smaller diameter  fifth exterior portion 390, and seventh exterior
than bore 308 engaging second threaded exterior    15   cylindrical surface
396 being substantially the portion 292, having first annular chamfered
sur-    same diameter as first bore 260 of third member face 312, having
second bore 314 of smaller         258 to sealingly engage elastomeric seal
means diameter than 310, having second annular cham-      264 therein.
fered surface 316, having second threaded bore        The resilient ring
assembly 206 comprising 318 of larger diameter than bore 314, having bore
20   resilient spring ring 404, anvil 406, and spiral 320 of larger
diameter than bore 318 and having  . wound spring 408 is installed in the
power section cylindrical exterior surface 322. Fourth member     200 to
secure the power mandrel 204 in position 306 also includes a plurality of
threaded apertures  within the power section 200 and positively 319
containing a plurality of threaded plugs 321    control the full opening
and closing of the ball therein. The fifth member 324 comprises an    25
valve 40 such that the valve 40 is prevented from elongated annular member
having bore 326            only partially opening or closing. The resilient
therethrough, having first threaded exterior por-   spring ring 404, a
split cylindrical ring spring, has tion 328 which mates with second
threaded bore      the upper end thereof abutting the lower surface. 318 of
third member 258, having first cylindrical   of annular lug 255 of the
power case 202 while the exterior portion 330 of greater diameter than
30  lower end thereof abuts the upper end of anvil portion 328, having, in
turn, annular.recess 332    406. The lower end of anvil 406 abuts the end
therein  containing  annular elastomeric seal       surface 300 of the
third member 258 of the power means 334 therein, having second cylindrical
case 202. The spiral. wound spring 408 is exterior portion 336 of greater
diameter than       contained within cavity 385 and has the lower end
portion 330, having, in turn, a plurality of    35  thereof abutting the
upper surface of annular lug threaded apertures 338, ports 340 and plugs
342     255 of the power case 202 while the upper end therein, having third
cylindrical exterior portion  thereof abuts shoulder 383 of the second
member 344 of smaller diameter than portion 336 having,    354. If desired,
the spiral wound spring 408 may in turn, annular recess 346 therein
containing      be deleted, although the valve 40 may exhibit ..elastomeric
seal means 348 therein and having    40  limited movement without spring
408. second threaded exterior portion 350 of smaller       The cap 800
comprises an annular cylindrical diameter than portion 344.
member having interior annular chamfered sur- The power mandrel 204
comprises a first           face 802, cylindrical bore 804 which is
substan- member 352,  and second member 354 and cap         tially the same
diameter as bore 356 of first 800. The first member 352 comprises an elon-
45   member 354,threaded bore 806 which mates with gated annular member
having a bore 356, having      first exterior threaded portion 364 of first
member a first cylindrical exterior portion 398, having 360  354, annular
chamfered exterior surface 808 thereon which mate with lugs 226, having a
which mates with annular chamfered surface 146 second cylindrical exterior
portion 362, a first    of member 140, and cylindrical exterior portion
threaded  exterior portion  364 and  second    50   810 which is of smaller
diameter than second threaded exterior portion 366.
bore 148 of member 140. The second member 354 comprises an elon-
Secured to threaded bore 274 of third member gated annular member having a
first bore 368        258 is fluid mandrel 208. The fluid mandrel 208
having, in turn, annular cavity 370 therein con-    comprises first member
410 and second member taining elastomeric seal means 372, threaded    55
412. The first member 410 comprises an elon- bore 374 which mates with
second threaded           gated annular member having a bore 414 there-
exterior portion 366 of first member 352, second   through, having first
threaded exterior portion bore 376 which is of a diameter substantially the
416 which threadedly engages threaded bore 274 same as bore 356 of first
member 352, first         of third member 258 of case 202, having first 



exterior cylindrical portion 378 which is of smaller    60   cylindrical
exterior portion 418 which sealingly diameter than either first threaded
bore 248 or     engages elastomeric seal means 280, having second bore 251
of second member 246 thereby        annular shoulder 420 which sealingly
engages forming annular cavity 379, second exterior cylin-  elastomeric
seal means 280, having second cylin- drical portion 380 of substantially
the same        drical exterior portion 422 which is substantially diameter
as bore 251 having, in turn, annular.   65   smaller in diameter than
second bore 314 of 6    11           0 089 740                      12 -
fourth member 306 of case 202 thereby creating    mates with first threaded
portion 566 having first an annular chamber 426 therebetween and
cylindrical exterior portion 580, having second having second exterior
threaded portion 424. The   cylindrical exterior portion 582 having, in
turn, second member 412 comprises an elongated           annular recess 584
therein containing elastomeric annular member having first bore 428 having,
in    5   seal means 586 therein sealingly engaging bore turn, annular
channel 430 therein containing       518 of isolation case 502, and having
a plurality of elastomeric seal means 432 therein sealingly
longitudinal apertures or passageways 588 engaging portion 422 of first
member 410, having  extending  longitudinally  therethrough, each threaded
bore 434 which threadedly engages         passage having, in turn, a fluid
resistor 589 second exterior threaded portion 424 of first   to  therein to
allow fluid flow from  across the member 410, having second bore 436 which
is       metering cartridge 506. Any suitable fluid resistor substantially
equal in diameter as bore 414 of first  589 may be utilized in the
longitudinal apertures member 410, having first cylindrical exterior
or passageways 588 such as the fluid resistors portion 438 which is of
smaller diameter than      described in U.S. Patent No. 3,323,550. Alter-
bore 314 of fourth member 306 of 'case 202   15   nately, conventional
relief valves may be utilized thereby creating annulus 440 therebetween,
and     rather than the fluid resistors described in U.S. having second
cylindrical exterior portion 442     Patent No. 3,323,550 or in combination
therewith. having a diameter slightly smaller than bore 326    The fluid
balancing piston 508 comprises an of fifth member 324 to permit the passage
of       elongated annular member having a bore 590 second member 412
therethrough.             .20   having, in turn, annular 'recesses 592
therein The gas-fluid balancing seal 210 comprises an    containing
elastomeric seal means 594 therein elongated annular member having first
bore 444     sealingly engaging first cylindrical exterior por- having, in
turn, annular recess 448 therein       tion 568 of isolation mandrel 504
and having containing elastomeric seal means 450 therein      cylindrical
exterior portion 596 having, in turn; sealingly engaging second cylindrical
exterior   25   annular recesses 598 therein containing elasto- portion 422
of first 'member 410 of fluid mandrel    meric seal means 600 therein
sealingly engaging 208, having threaded bore 458, and having first    bore
518 of isolation case 502. cylindrical portion 460 having, in turn, annular
The adapter 510 comprises an annular member' recess 462 therein containing
elastomeric seal     having first bore 602 having, in turn, annular means
464 therein sealingly engaging second    30   recess 603 therein containing
elastomeric seal bore 314 of fourth member 306 of case 202.         means
605, having bore 604 substantially larger The isolation valve section 500
comprises isola-  than the exterior portion 569 of isolation mandrel tion
case 502, isolation valve mandrel 504, meter-  504, having cylindrical
exterior portion 606 ing cartridge 506, fluid balancing piston 508 and
substantially the same diameter as cylindrical adapter 510.
35   exterior portion 522 of isolation case 502, having The isolation case
502 comprises a member 512    upper threaded exterior portion 608 and lower
having bore 514 sealingly engaging elastomeric     threaded exterior
portion 609. seal means 348 of case 202, having first threaded    It should
be understood that the valve case 34, bore 516 which threadedly engages
threaded         power case 202 and isolation case 502 are formed- exterior
portion 350 of case 202, having bore 518   40   having substantially the
same dimension for the' which is of smaller diameter than bore 514 but of
exterior surfaces thereof to provide an assembled substantially larger
diameter than cylindrical     tester  valve  16  having  a  substantially
exterior portion 442 of fluid mandrel 208 thereby  uninterrupted outer
surface. Similarly, adapter 32, forming an annular space 520 in which
metering     the upper valve support 36, lower valve support cartridge 506
is contained, having second    45   38, power mandrel 204, power case 202,
fluid threaded bore 521 and having cylindrical exterior'  mandrel 208,
isolation mandrel 504 and adapter portion 522'having threaded apertures
524, ports   510 are all formed having the bores therethrough 526 and
threaded plugs 528 therein, and threaded  substantially the same dimension
to provide a bores 530.
substantially uninterrupted flow path through the The isolation mandrel 504
comprises an elon-   so   tester valve 16. gated annular member having a
bore 558 being substantially the same diameter as bore 436 of     Operation
of the tester valve fluid mandrel 208, having first threaded cylin-
When the tester valve 16 is assembled, drical exterior portion 566 having
first cylindrical  chamber  426  and  chamber  403  which exterior portion
568 of substantially smaller dia-   55   communicates therewith via
passages 296 are meter than bore 518 of isolation case 502 thereby  filled
with inert gas, usually nitrogen, a resilient forming an annular cavity 520
therebetween and     means, through ports (not shown) in the case of 



having second cylindrical exterior portion 569     the tester valve 16, the
amount of pressure of the which extends into adapter 510.
inert gas being determined by the. hydrostatic The metering cartridge 506
comprises an elon-   60   pressure and temperature of the formation at
gated annular member having a bore 574 there-      which the tester valve
is to be utilized in a through having, in turn, annular recess 576
wellbore 3. At the same time chambers 520 and therein containing
elastomeric seal means 578      443 are filled with suitable oil. therein
sealing engaging portion 452 of fluid        When the testing string 10 is
inserted and mandrel 208, having threaded bore 579, which    65   lowered
into the wellbore 3, the ball valve 130 is 7    13                     0
089 740                     14 in its closed position. The packer 18 allows
fluid to  202 thereby completely opening the ball valve 130 pass into the
wellbore during the descent of the    in one continuous uninterrupted
movement. testing string 10.                                  When the
power mandrel 204 moves down- During the lowering process, the hydrostatic
wardly in power case 202, cap 800 of the power pressure of the fluid in the
annulus 16 and the    5    mandrel 204 engages second member 142 of the
interior bore of the tester valve 16 will increase. At  actuation sleeve 44
thereby causing the actuation some point, the annulus pressure of the fluid
will  sleeve 44 to move downwardly within valve case exceed the pressure of
the inert gas in chamber    34 which, in turn, causes ball valve arms 42 to
426, and the fluid balancing piston 508 will begin  rotate the ball valve
130 within the upper 36 and to move upward due to the pressure differential
to  lower 38 valve supports to its open position. The thereacross from
annulus fluid flowing through     movement of the power mandrel 204 in the
power ports 530 in isolation case 502 and through        case 202 ceases
when the end of second annular chamber 533 to act on the piston 508. When
the     elongated member 142 abuts end surface 300 of fluid balancing
piston 508 moves upwardly in oil   second member 258. filled chamber 520,
the oil flows through the    15  Concurrently with the movement of the
power metering cartridge 506 having fluid resistors 589  mandrel 204, the
increased fluid pressure in the therein, through chamber 443 and acts on
gas-      annulus 13 of the wellbore causes fluid balancing fluid balancing
seal 210 causing the seal 210 to   piston 508 to move upwardly within
chamber 572 compress the inert gas in chambers 426 and 403     thereby
causing oil to flow through metering until the inert gas is at the same
pressure as the    20   cartridge 506, through chamber 443 causing, in
fluid in the annulus surrounding the tester valve  turn, the gas-fluid
balancing seal 210 to move 16. In this manner, the initial pressure given
to the  upwardly in chamber 426 thereby compressing.. inert gas in chambers
426 and 403 will be          the inert gas therein to an increased pressure
supplemented to automatically adjust for the        level thereby providing
an inversed resilient increasing hydrostatic fluid pressure in the    25
means in the power section operating on the annulus, and other changes in
the environment      power mandrel. due to increased temperature.
When the tester valve 16 has the ball valve 130 When the packer 18 is set
to seal off the        open therein, if cold fluids are pumped there-
formation 5 to be tested and the tubing seal      through, the inert gas in
chambers 403 and 406. assembly 19 sealingly engages the packer 18, the
30   will be cooled thereby contracting in volume. pressure of the fluid in
the interior bore of the  When the inert gas contracts in volume displace-
tester valve 16 then being independent from        ment, since the fluid
balancing piston 508 and gas annulus fluid  pressure since there is no
balancing seal 210 are still subjected to the communication between them.
To open the ball       pressure of the fluid in the annulus 13 of the valve
130 to allow fluid to form through the tester   35   wellbore 3, the inert
gas is still maintained under valve 16 from the formation 5 to be tested
the     annulus fluid pressure. pressure of the fluid in annulus 13 is
increased    To close the ball valve 130 the fluid pressure in thereby
causing the annulus fluid pressure to be   the annulus 13 of the wellbore 3
surrounding the transmitted through ports 250 and act across the   tester
valve 16 is reduced to its hydrostatic fluid annular area between second
cylindrical exterior   40   pressure level thereby allowing the compressed
surface 366 and bore 214 of power case 202 and     inert gas in chambers
403 and 426 to expand and causing annulus fluid pressure to be transmitted
to expand suddenly as before the resilient ring through ports 530 and act
across the annular area  assembly 206 and moving gas balancing seal 210
between second cylindrical exterior surface 568 of  and fluid balancing
piston 508 downwardly in the isolation mandrel 504 and bore 518 of the
first   45   tester valve 16 while the expanding compressed member 512 of
the isolation case 502 in which the  gas moves the power mandrel 204
upwardly in fluid balancing piston 508 is slidably retained in  the tester
valve 16 closing the ball valve 130. sealing engagement therewith. Since a
pressure     When the compressed inert gas in chambers 403 differential
exists with the application of the    and 426 expands, since the metering
cartridge annulus fluid pressure between the annular area   so   506 has
fluid resistors 589 therein, the expansion between second cylindrical
exterior surface 366   of the inert gas in chambers 403 and 426 occurs and
bore 214 of power case 202 and chambers       slowly due to the slow fluid
movement from 426 and 403 due to the restricted fluid flow      chamber 443
through metering cartridge 506 to through fluid resistors 589 in metering
cartridge  chambers 568 and 572 thereby causing the inert 506, the power
mandrel 204 is subjected to a force   55   gas to be compressed to a higher
pressure level 



tending to cause the power mandrel 204 to move    for a longer time period
than if metering cartridge downwardly within the power case 202. When the
506 were not in the tester valve 16. In the event force from the fluid
pressure in the annulus 13   conventional pressure relief valves are used
surrounding the tester valve 16 reaches a pre-     rather than fluid
resistors 589 or in combination determined level, the force acting on power
60   therewith in metering cartridge 506, the pressure mandrel 204 is
sufficient to cause resilient spring  relief valves will maintain a
pressure differential ring 404, which is retaining power mandrel 204 in
between the annulus 13 and chambers 426 and a position wherein the ball
valve 130 is closed, to  403 thereby preventing the compressed gas from
expand thereby allowing the power mandrel 204      returning to  its
original pressure level in to suddenly move downwardly within power case
65   chambers 426 and 403. 8    15                0 089 740
16 If the metering cartridge having fluid resistors  testing string (14);.
power section means (200) 589 therein were not present in the tester valve
to  having first means (204) therein adapted, in control the rate at which
fluid flows from         response to an increase in the pressure of the
chambers 572, 568 and 443 thereby controlling      fluid in the annulus
(13); to move the valve means the flow of inert gas from chambers 426 and
403,    5   (40) of the valve section means (30) to the open if large
volumes of cold fluids are pumped         position and having resilient
means (408) therein through tester valve 16 thereby causing the inert
adapted to return the valve means  (40) of the gas in chambers 426 and 403
to contract, and if    valve section means (30) to the closed position the
chambers 426 and 403 are initially filled with  from the open position in
response to a decrease inert gas at a pressure level which is correlated
to  in the pressure of the fluid in the annulus; and with the hydrostatic
fluid pressure level and      isolation valve means (500), characterised in
that temperature of the formation at which the tester  the isolation valve
means (500) are continuously valve 16 is to be utilized, in many instances,
the  responsive substantially without interruption ball valve 130 will not
close when the fluid       during such time as said valve (16) is located
in pressure  in the annulus 13 of the wellbore 3    15  said wellbore to
changes in the pressure of the returns to the normal hydrostatic fluid
pressure  fluid in the annulus (13) to maintain the resilient. level
because the compressed inert gas in          means (408) of the  power
section means (200) at a chambers 403 and 426 will not be compressed to
level of force sufficient to close the valve means a sufficient pressure
level to exert sufficient force   (40) of the valve section means (30)
regardless of on the power mandrel 204 to cause the closing of   20  the
hydrostatic pressure and temperature of the the ball valve 130. If this
condition occurs, the ball  fluid in the annulus (13) and the pressure and
valve 130 will only be closed when the formation   temperature of the fluid
in said valve (16) in the fluids warm  the compressed  inert gas in
testing string (14). chambers 403 and 426 thereby causing the gas to
2. A valve according to claim 1, wherein the expand and move power mandrel
204 upwardly   25   valve section means (30) comprises: adapter thereby
closing the valve 130. Since this warming  means, (32) for securing said
valve to the testing of the compressed inert gas in chambers 403 and
string (14); and valve case means (34) secured to 426 can require a lengthy
period of time, the flow  the adapter means; characterised in that the
valve from the. formation 5 cannot be controlled by the  section means (30)
further comprises upper valve tester valve 16 which is an undesirable
condition.   30   support means (36) secured within the valve case Thus, it
is readily apparent that the inclusion of  means (30); lower valve support
means (38) a metering cartridge 506 to control the flow of    secured
within the valve case means (30); ball fluid between chambers 572 and 443
and, conse-     valve means (40) movably retained between the quently, the
flow  of compressed inert gas         upper valve support means (36) and
the lower between chambers 426 and 403 clearly makes the    35   valve
support means (38); ball valve actuation tester valve 16 of the present
invention insensitive  arm means (42) movably secured to the ball valve to
environmental temperature gradients during      means (40) to rotate the
ball valve means within use.
the upper valve support means (36) and lower- valve support means (38); and
actuation sleeve Claims                                       40   means
(44) engaging the ball valve actuation arm means (42) to move the 'arm
means (42) in 1. A valve for use in a well testing string (14)  response to
changes of the pressure of the fluid in located in a wellbore (3) and
having a packer (18)  the annulus (13). arranged for selectively sealing
the wellbore (3) to  3. A valve according to claim 1 or 2, wherein the
isolate that portion of the wellbore above the    45   power section means
(200) comprises: power packer (18), from that portion of the wellbore
case means (202) releasably secured to the valve below the packer (18), to
allow the production of  section means (30) and the isolation valve means
fluids from that portion of the wellbore below the  (500); power mandrel
means (204) slidably dis- packer (18) through said valve (16) in the
testing  posed within the power case means (202) adapted string (14), as
well as the introduction of fluids    50  to engage a portion of the valve
section means into that portion of the wellbore below the packer  (30) to
close the valve means (40) therein; charac- (18) through said valve (16) in
the testing string  terised in that the power section means (200) (14),
said valve being responsive to changes in   further comprises fluid mandrel
means (208) 



the pressure of the fluid in the annulus (13)      secured within the power
case means (202); gas between the wellbore (3) and the well testing    55
fluid  balancing  seal means (210) slidably string (14) in that portion of
the wellbore (3) above  disposed on the fluid mandrel means (208) within
the packer (18) when the packer (18) sealingly     the power case means
(202); and resilient ring engages the wellbore (3), said valve (16)
compris-  assembly means (206) within the power case ing: valve section
means (30) having a valve       means (202) releasably securing the power
means (40) therein to prevent the flow of fluid   60   mandrel means (204)
in either in a first closed through the well testing string (14) when in a
position or second open position within the closed position, the valve
means (40) being        power case means (202).
- responsive to an increase in the pressure of the     4. A valve according
to claim 3, characterised in fluid in the annulus (13) to open the valve
means  that the resilient ring assembly means (206)          - (40) to
allow the flow of fluid through the well   65   comprises: resilient spring
ring means (404); 9    15                   0 089 740
16 If the metering cartridge having fluid resistors   testing string (14);
power section means (200) 589 therein were not present in the tester valve
to  having first means (204) therein adapted, in control the rate at which
fluid flows from           response to an increase in the pressure of the
chambers 572. 568 and 443 thereby controlling        fluid in the annulus
(13); to move the valve means the flow of inert gas from chambers 426 and
403.    5   (40) of the valve section means (30) to the open if large
volumes of cold fluids are pumped           position and having resilient
means (408) therein through tester valve 16 thereby causing the inert
adapted to return the valve means (40) of the gas in chambers 426 and 403
to contract, and if      valve section means (30) to the closed position
the chambers 426 and 403 are initially filled with   from the open position
in response to a decrease inert gas at a pressure level which is correlated
10  in the pressure of the fluid in the annulus; and with the hydrostatic
fluid pressure level and        isolation valve means (500), characterised
in that temperature of the formation at which the tester     the isolation
valve means (500) are continuously valve 16 is to be utilized, in many
instances, the   responsive substantially without interruption ball valve
130 will not close when the fluid         during such time as said valve
(16) is located in pressure in the annulus 13 of the wellbore 3    15  said
wellbore to changes in the pressure of the returns to the normal
hydrostatic fluid pressure     fluid in the annulus (13) to maintain the
resilient level because the compressed inert gas in            means (408)
of the power section means (200) at a chambers 403 and 426 will not be
compressed to      level of force sufficient to close the valve means a
sufficient pressure level to exert sufficient force  (40) of the valve
section means (30) regardless of on the power mandrel 204 to cause the
closing of    20  the hydrostatic pressure and temperature of the the ball
valve 130. If this condition occurs, the ball  fluid in the annulus (13)
and the pressure and valve 130 will only be closed when the formation
temperature of the fluid in said valve (16) in the fluids warm  the
compressed  inert gas in             testing string (14). chambers 403 and
426 thereby causing the gas to        2. A valve according to claim 1,
wherein the expand and move power mandrel 204 upwardly    25   valve
section means (30) comprises: adapter thereby closing the valve 130. Since
this warming    means (32) for securing said valve to the testing of the
compressed inert gas in chambers 403 and      string (14); and valve case
means (34) secured to 426 can require a lengthy period of time, the flow
the adapter means; characterised in that the valve from the formation 5
cannot be controlled by the     section means (30) further comprises upper
valve tester valve 16 which is an undesirable condition.    30   support
means (36) secured within the valve case Thus, it is readily apparent that
the inclusion of  means (30); lower valve support means (38) a metering
cartridge 506 to control the flow of      secured within the valve case
means (30); ball fluid between chambers 572 and 443 and, conse-       valve
means (40) movably retained between the quently, the flow  of compressed
inert gas           upper valve support means (36) and the lower between
chambers 426 and 403 clearly makes the    35   valve support means (38);
ball valve actuation tester valve 16 of the present invention insensitive
arm means (42) movably secured to the ball valve to environmental
temperature gradients during        means (40) to rotate the ball valve
means within use.                                                 the upper
valve support means (36) and lower valve support means (38); and actuation
sleeve Claims                                          40   means (44)
engaging the ball valve actuation arm means (42) to move the arm means (42)
in 1. A valve for use in a well testing string (14)   response to changes
of the pressure of the fluid in located in a wellbore (3) and having a
packer (18)   the annulus (13). arranged for selectively sealing the
wellbore (3) to   3. A valve according to claim 1 or 2, wherein the isolate
that portion of the wellbore above the    45   power section means (200)
comprises: power packer (18), from that portion of the wellbore       case
means (202) releasably secured to the valve below the packer (18), to allow
the production of    section means (30) and the isolation valve means
fluids from that portion of the wellbore below the   (500); power mandrel
means (204) slidably dis- packer (18) through said valve (16) in the
testing   posed within the power case means (202) adapted string (14). as
well as the introduction of fluids    50   to engage a portion of the valve
section means into that portion of the wellbore below the packer   (30) to
close the valve means (40) therein; charac- 



(18) through said valve (16) in the testing string   terised in that the
power section means (200) (14), said valve being responsive to changes in
further comprises fluid mandrel means (208) the pressure of the fluid in
the annulus (13)        secured within the power case means (202); gas
between the wellbore (3) and the well testing   55   fluid  balancing  seal
means  (210) slidably string (14) in that portion of the wellbore (3) above
disposed on the fluid mandrel means (208) within the packer (18) when the
packer (18) sealingly       the power case means (202); and resilient ring
engages the wellbore (3), said valve (16) compris-   assembly means (206)
within the power case ing: valve section means (30) having a valve
means (202) releasably securing the power means (40) therein to prevent the
flow of fluid    60   mandrel means (204) in either in a first closed
through the well testing string (14) when in a       position or second
open position within the closed position, the valve means 140) being
power case means (202). responsive to an increase in the pressure of the
4. A valve according to claim 3, characterised in fluid in the annulus (13)
to open the valve means     that the resilient ring assembly means (206)
(40) to allow the flow of fluid through the well   65   comprises:
resilient spring ring means (404); 9    17               0 089 740
18 anvil means (406); and spiral wound spring           aufweisen, durch
weche dieVentilmitel40) der means (408).
Ventilabschnittmittel (30) bei einem  Absenken 5. A valve according to
claim 1, 2, 3 or 4,        des Druckes des Druckmittels in dem Ringraum
wherein  the  isolation  valve  means  (500)         aus der Offenstellung
in die Schlie[err]stellung comprises: isolation case means (502) releasably
5    zurOckfuhrbar sind; und Isolationsventilmittel secured to the power
section means (200);            (500),  dadurch   gekennzeichnet,  dag  die
adaptor means (510) releasably secured to the        Isolationsventilmittel
(500) im wesentlichen ohne isolation case means (502) for releasably
securing   Unterbrechung  wahrend  der Zeit, wahrend said valve means to
the testing string (14); and     welcher das besagte Ventil (16) sich in
dem isolation mandrel means (504) secured within the    to    Bohrloch
befindet, stetig auf Anderungen des isolation case means (502);
characterised in that    Druckes des Druckmittels in dem Ringraum (13) the
isolation valve means further comprises          ansprechen, so daR die
elastischen Mittel (408) metering cartridge means (506) retained within
der Antriebsabschnittmittel (200) aufteinem Kraft- the isolation case means
(502) on the exterior of    niveau gehalten werden, das ausreicht, die
Ventil- the isolation mandrel means (504) and fluid   15    mittel -(40)
der Ventilabschnittmittei (30) 'zu balancing piston means (508) slidably
disposed       schlieBen,  ungeachtet  des  hydrostatischen on the
isolation mandrel means (504) within the      Druckes und der Temperatur
des Drucmittels in isolation case means (502).                          dem
Ringraum  (13) und des Druckes und der 6. A valve according to claim 5,
characterised in  Temperatur des Druckmittels in dem besagten that the
metering cartridge means (506) contains    20    Ventil (16) in dem
Prufstrang (14). fluid resistor means (589) located therein. 7. A valve
according to any preceding claim,      2. Ventit nach Anspruch 1, bei
weichemn die           . 7. A valve according to any preceding claim,
Ventilabschnittmittel (30) enthalten: Anpassungs- characterised in that the
resilient means (408) in   stuckmittel (32) zur Befestigung des besagten
the power section means (200) comprises inert        Ventis an dem
Prufstrang (14) und an den compressible gas.
25 Anpassungsstuckmitteln (32) befestigte Ventil- 8. A valve according to
claim 7, characterised in   gehausemitel, dadurch gekennzeichnet, daB die
that the  inert compressible  gas comprises          Ventilabschnittmittel
(30) weiterhin obere Ventil- nitrogen.
halterungsmittel (36) enthalten, die innerhalb der Ventilgehiusemittel (30)
angebracht sind, untere Patentansprushe                   30
Ventilhalterungsmittel (38), die innerhaib der Ventilgehausemittel (30)
angebracht sind, Kugel- 1. Ventil zur Verwendung in einem Bohrloch-
ventilgieel ( 30d aebrach zisd,  de- ventilmittel (40) die beweglich
zwischen den prufstrang (14), der in einem Bohrloch (3) ange-      oberen
Ventilhalterungsmitteln  (36) und den ordnet ist und einen Packer (18)
aufweist, durch      unteren Ventilhalterungsmitteln  (38) gehalten welchen
das Bohrloch (3) wahlweise abdichtbar    35    sind;
Kugelventilbetatigungsarmmittel (42), die ist, so dal3 der Teil des
Bohrlochs oberhalb des      beweglich  an  den  Kugelventilmitteln  (401
Packers (18) von dem Teil des Bohrlochs unter-        befestigt sind zur
Verdrehung der Kugelventil- halb des Packers getrennt ist, um die Forderung
mitel innerhalb der oberen  Ventilhalterungs- von Druckmitteln aus jenem
Teil des Bohrlochs         mittel (36) und der unteren
Ventilhalterungsmittel unterhalb des Packers (18) durch das besagte   40
(38) und Betatigungshlsenmittel (44), welche an Ventil (16) in dem
Prufstrang (14) zu ermoglichen sowie die Einleitung von Druckmitteln in
jenen        den  zumewvent de rArmitel  (42) Teil des Bohrloches unterhalb
des Packers (18)        Mangabe von  Anderungen desr Druckes des durch das
besagte Ventil (16) in dem Prufstrang       Druckmittels in dem Ringraum
(13). (14), wobei das besagte Ventil auf Anderungen    45 -   des Druckes
des Druckmittels in dem Ringraum            3. Ventil nach Anspruch 1 oder
2, bei welchem 



(13) zwischen dem Bohrloch und dem Bohrloch-         die
Antriebsabschnittmittel  (200)  enthalten: prOfstrang (14) in jenem Teil
des Bohrloches (3)     Antriebsgehiusemittel (202), die losbar an den
oberhalb des Packers (18) anspricht, wenn der        Ventilabschnittmitteln
(30) und den Isolations- Packer (18) abdichtend an dem  Bohrloch (3)   50
ventilmitteln (500) befestigt'sind, Antriebsinnen- aniliegt, wobei dieses
Ventil (16) enthalt: Ventil-  teilmittel (204), die gleitbeweglich
innerhalb der abschnittmittel (30), die darin Ventilmittel (40)
Antriebsgehausemittel (202) angeordnet und enthalten, welche einen
Druckmittelstrom durch       geeignet sind, an einem Teil der
Ventilabschnitt- den Bohrlochprufstrang (14) verhindern, wenn sie
mittel (30) zum SchlieGen der Ventilmittel (40) in in SchlieBstellung sind,
wobei die Ventilmittel   55    diesen anzugreifen, dadurch gekennzeichnet,
daB (40) auf einen Anstieg des Druckes des Druck-        die
Antriebsabschnittmittel (200) weiterhin Druck- mittels in dem Ringraum (13)
ansprechen, so dail     mittelinnenteilmittel (208) enthalten, die inner-
sie die Ventilmitel (40) offnen und einen Druck-     halb der
Antriebsgehausemittel (202) befestigt mittelstrom  durch  den
Ventilprufstrang  (14)       sind, Gasdruckmittelabgleichdichtmittel (210),
die gestatten; Antriebsabschnittmittel (200), welche    60
gleitbeweglich auf dem.Druckmittelinnenteil (208) darin erste Mittel (204)
aufweisen, durch welche     innerhalb. der Antriebsgehausemittel (202)
ange- bei einem Anstieg des Druckes des Druckmittels       ordnet sind; und
elastische Ringanordnunqs- in dem Ringraum (13) die Ventilmittel (40) der.
mittel (206) innerhalb der Antriebsgehiusemittel Ventilabschnittmittel (30)
in die Offenstellung      (202), welche die Antriebsinnenteilmittel (204)
in bewegbar sind, und elastische- Mittel (408) darin   65    entweder einer
ersten SchlielBstellung oder einer 10    -  1 9                0 089 740
20 zweiten Offenstellung innerhalb der Antriebs-          commande par une
augmentation dans la pres- gehauseminel (202) losbar befestigen.
sion du fluide se trouvant dans l'annulaire (13) 4. Ventil nach Anspruch 3,
dadurch gekenn-           safn d'uflid sobtruvant dans pnuramre( afin
d'ouvrir I'obturateur (40) pour permnfr - <,  zeichnet, daB die elastiachen
Ringanordnungs-    I'ecoulement de fluide  travers la colonne d'essai
mittel (206) elastische  Federringmittel (404),    5    de forage (14), une
section de commande (200) Amboamittel (406) und  spiralig  gewundene
dans laquelle est place un premier moyen (204) Federmittel (408) enthalten.
adapte, en r6ponse A un acroissement dans la 5. Ventil nach Anspruch 1, 2,
3 oder 4, bei          pression du fluide se trouvant dans l'annulaire
welchem  die Isolationsventilmittel. (500) ent-        (13), de facon 3
deplacer l'obturateur (40) de la halten: Isolationsgehausemitnel (502), die
losbar    70   section do vanne (30) vers la position ouverte, et an den
Antriebsabschnittmitteln (200) befestigt        dans laquelle est situ6 un
moyen elastique (408) sind, Anpassungsstuckminel (510), die !osbar an
adapte afin de ramener l'obturateur (40) de la - den
Isolationsgehauseminteln (502 befestigtsind,,    section de vanne (30) vers
la position ferm6e A zum  losbaren Befestigen der besagten Ventil-
partir de la position ouverte en r6ponse A une mittel an dem PrOfstrang,
und Isolationsinnenteil-    15   diminution dans la pression du fluide se
trouvant mittel (504), die innerhalb der IsolationsgehAuse-     dans
I'annulaire, et une vanne d'isolation (500), mittel (502) angeordnet sind,
dadurch gekenn-          caracterisee en ce que la vanne d'isolation (500)
zeichnet, daB die ls~~~~~lationsventilmence el4wliterheid zeichnet, drg
die Isolationsventilmittel weiterhin    peut repondre de maniere continue,
sensiblement umegpatronenmittel (506)enthAlt, dideinnerhalb       - sans
interruption pendant le temps ou ladite der Isolationsgehauseminel (502)
auf der Aulen-    20   vanne (16) est disposee dans ledit puits, A des
seite der Isolationsinnenteilmittel (504) gehaltert    variations dans la
pression du fluide se trouvant sind,  und   Druckminelausgleichskolbenminel
dans l'annulaire (13), afin. de maintenir le moyen (508), die gleltbweglich
auf den Isolationsinnen-      6lastique (408) do la section de commande
(200)1 teilmitteln (504) innerhalb der Isolationsgehause.  .  un niveau de
force suffisant pour former l'obtura- |i  i,     mittel (502) angeordnet
sind.                     25   teur (40) de la section de vanne (30) sans
tenir 6. Ventil nach Anspruch 5, dadurch gekenn-           compte de la
pression hydrostatique et de la zeichnet, dal  die Zumeopatronenmittel
(506)           temperature  du  fluide  se  trouvant  dans darin
angeordnete Druckmitnelwidersandsmittel          I'annulaire (13) et de la
pression et la temperature (589) enthalten.
du fluide se trouvant dans ladite vanne (16) situ.e 7. Ventil nach einem
der vorhergehenden    30   dans la colonne d'essai (14). Anspruche, dadurch
gekennzeichnet, dag die               2. Vanne selon la revendication 1,
dans laquelle elastischen  Mittel  (408)  in  den  Antriebs-         la
section de vanne (30) comprend un adaptateur abschnittmittein (200) ein
inertes, kompressibles      (32) pour fixer ladite vanne A la colonne
d'essai Gas enthalten.                                         (14), et une
enveloppe de vanne (34) fixee a 8. Ventil nach Anspruch 7, dadurch gekenn-
3s   l'adaptateur, caracterisee en ce qus la section de zeichnet, dal das
inerte, kompressible Gas Stick-      vanne (30) comprend  en outre un
support stoff enthalt.                                         superieur
d'obturateur (36) fixe a l'interieur de l'enveloppe de vanne (30), un
support inf6rieur Revendications
d'obturateur (38) fixe A l'interieur de l'enveloppe 40    de vanne (30), un
obturateur spherique (40) 1. Vanne A utiliser dans une colonne d'essai de
retenu: de maniere mobile entre le support -forage (14) dispos6e dans un
puits (3) et presen-      superieur d'un obturateur (36)  et le support 



tant un packer (18) agence pour obturer selective-     inferieur
d'obturateur   (38),  des   bras   de ment de maniere etanche le puits (3)
afin d'isoler     manoeuvre d'obturateur spherique (42) fixes de Ia partie
du puits situee au-dessus du packer (18)    45    maniere mobile sur
l'obturateur sphdrique (40) de par rapport A la partie du puits situee
au-dessous     fagon A faire tourner l'obturateur spherique A '^_,   du
packer (18), afin de permettre la production de   .   I'interieur du
support supdrieur d'obturateur (36) fluides A  partir de la partie .du
puits situee       et du support infdrieur d'obturateur (38), et un
au-dessous du packer (18) par l'intermediaire de       manchon
d'actionnement (44) cooperant avsc les ladite vanne (16) situde dans  la
colonne d'essai    5o    bras d'actionnement d'obturateur spherique (42)
(14), ainsi que l'introduction  de fluides dans  la    de facon a deplacer
les bras (42) sous l'effet de partie du puits situde au-dessous du packer
(18)       variations dans la pression  du fluide situe dans par
I'intermediaire  de  ladite vanne  (16) situee     I'annulaire (13). dans
la colonne d'essai (14), ladite vanne  etant       3. Vanne selon  la
revendication  1 ou 2, dans commando. par des variations dans la pression
ss   laquelle la section  de commande (200) comprend du fluide se trouvant
dans I'annulaire (13) existant   une  enveloppe  de  commande  (202)  fixee
de entre le puits (3) et la colonne  d'essai de forage    maniere amovible
a        la section  de vanne  (30) et a (14) dans la partie du puits (3)
situeo au-dessua du   la  vanne  d'isolation   (500),  un   fourreau   de
packer (18) lorsque le packer (18) vient en contact    commande (204)
dispose de maniere coulissante d'obturation  etanche  avec  le  puits  (3),
ladite    60   A I'interieur de o'enveloppe de commande (202) et vanne (16)
comprenant une section de vanne (30)        adapte de facon a  cooperer
avec une partie de la presentant un obturateur (40) place dans cells-ci
section  de vanne  (30) afin de former l'obturateur
pourempecherl'ecoulementdefluidsatraversla             (40) qui  s'y
trouve, caracterisee  en  ce  que la colonne d'essai de  forage  (14)
lorsqu'il east dans   section  de  commande  (200) comprend  en  outre une
position  fermee,  I'obturateur  (40)  etant    65   un  fourreau  de
fluide  (208) fixe a l'interieur  de .1 pill'  11
=    21                  0 089 740                      22 l'enveloppe  de
commande  (202), un  joint          d'essai (14), et un fourreau
d'isolation (504) fixe A d'equilibrage gaz fluide (210) dispose de maniere
l'interieur de l'enveloppe d'isolation (502), carac- k   coulissante sur le
fourreau de fluide (208) A      teris6e en ce quo la vanne d'isolation
comprend l'interieur de l'enveloppe de commando (202), et   en outre une
cartouche de mesure (506) retenue A un ensemble a anneau elastique (206)
situe     5   l'interieur de l'enveloppe d'isolation (502) sur 'jinterieur
de lenveloppe de commando (202) at    i'exterieur du fourreau d'isolation
(504), et un fixant de maniere amovible le fourreau de           piston
d'dquilibrage de fluids (508) dispose de commands (204) dans soit une
premiere position      maniere coulissante sur le fourreau d'isolation
ferme., soit une seconds position ouverte A         (504) a l'intdrieur de
l'enveloppe d'isolation (502). I'interieur de l'enveloppe de commande
(202).   ro    6. Vanne selon la revendication 5. caracterisde 4. Vanne
salon la revendication 3. caract6risee   en ce quo la cartouche de mesure
(506) contient osn ce que l'ensemble A anneau dlastique (206)      des
r6sistances au fluids (589) disposess en son comprend un anneau A ressort
elastique (404),      interieur. une enclume (406), et un ressort enroule
en           7. Vanne solon une revendication precedente spiralo (408).
-    s   quelconque, caracterisee en ce que le moyen 5. Vanne selon la
revendication 1,.2, 3 ou 4,     6lastique  (408) situe  dans  la section
de dans laquelle la vanne d';solation (500) comprend   commando  (200) est
constitue par du gaz une onveloppe d'solation (502) fixee de maniere
comprimable inerte. amovible a la section de.commande (200), un
8. Vanne selon la revendication 7, caractiris~e adaptateur (510) fixe de
maniere amovible a    20   en ce que le gaz comprimable inerte est
constitud I'enveloppe d'isolation (502) afin de fixer de      par de
l'azote. maniere amovible ladite vanne a la colonne 25 30 35 *40 50 .55 60
66 1 2    


