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APPARATUS AND METHOD FOR DETERMINING INTEGRITY OF OIL WELL TUBING    5
BACKGROUND OF THE INVENTION           1.  FIELD OF THE INVENTION
The present invention relates to the field of      oil wells. In
particular, the invention is concerned with 10  an apparatus and method for
testing the integrity of oil     delivery tubing within an oil well casing
including a      rupture disc holder coupled with the tubing near the lower
end thereof.   15       2.   DESCRIPTION OF THE PRIOR ART                In
order to place an oil well in service, a pump      is coupled with a length
of oil delivery tubing and       lowered into the casing.   Successive
lengths of tubing      forming a pipe string are threadably coupled until
the  20  pump is at depth.  This can include thousands of feet of     oil
well tubing.  A push-pull rod is then extended through     the tubing and
connected to the pump.                 Leaks in the joints between tubing
sections may     have significant impact on pumping efficiency and oil well
25  production.  However, the removal of the pipe string and
correction of the leaks represents substantial expense.      Thus, the
prior art points out the need for an effective      technique to test oil
well delivery tubing for integrity.   30   



-2-      SUMMARY OF THE INVENTION               The present  invention
solves  the prior  art     problems discussed above and provides a distinct
advance      in the state of the art. More particularly, the apparatus  5
and method hereof enable the effective and economical     testing of oil
delivery tubing during assembly.                The preferred apparatus
includes a tubular     holder having a passage therethrough and a rupture
disc      positioned in closing relationship with the passage. The  10
disc is configured to withstand a pressure at a first test     pressure and
to rupture and thereby open when subjected to      a second burst pressure
substantially higher than the     first  test  pressure.   In preferred
forms,  the  test     pressure is about 500 psi and the burst pressure is
about  15  2000 psi.                In the preferred method, the holder
with the     rupture disc installed therein is connected to a section
of oil delivery tubing to be lowered into an oil well      casing. When a
multi-segmented section of oil delivery 20   tubing has been lowered into
the casing a predetermined      depth, liquid is introduced into the tubing
and subjected      to the test pressure in order to determine. The rupture
disc prevents escape of the test liquid, typically water,      from the
lower end of the tubing during testing. 25  Additional tubing segments are
then added and the entire      pipe string again subjected to the test
pressure.  If a      leak is detected, it is known that the source of the
leak     is limited to those segments installed after the last test     and
only those segments need be checked.  



-3-                When the desired number of segments have been
assembled and the tubing is ready for service, the tubing      is subjected
to a burst pressure sufficient to burst the     rupture disc and thereby
open the holder passage.   The  5 push-pull rod can then be installed
through the passage to     the oil pump and oil pumping can proceed in a
conventional      manner.       BRIEF DESCRIPTION OF THE DRAWINGS 10
Figure  1 is  a  fragmentary view  in partial      section of an oil well
illustrating the preferred oil      delivery tubing integrity testing
apparatus in accordance      with the present invention shown connected to
oil delivery      tubing; 15            Fig. 2 is a view similar to Fig. 1
additionally       showing the oil well pump at a depth for pumping;
Fig. 3 is a top plan view of the preferred       rupture disc positioned
within the holder of Fig. 1;               Fig. 4 is a sectional view of a
portion of the  20   oil well of Fig. 1 illustrating preferred rupture disc
holder with the rupture disc intact;                Fig. 5 is a view
similar to Fig. 4 but showing      the rupture disc in the ruptured
condition; and                 Fig. 6 is a partial sectional view of the
holder 25  of Fig. 5. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT                 Figures 1
and 2 illustrate preferred oil      delivery  tubing  integrity. testing
apparatus  10  in                                         -4-
accordance with the present invention shown in use as part      of an oil
well 12. Oil well 12 is conventional in nature      and includes casing 14,
multi-segmented upper section 16     of oil delivery tubing (also known as
a pipe string), 5  multi-segmented lower section 18 and oil pump 20.
As illustrated in Figs. 4, 5 and 6, preferred      apparatus 10 includes
rupture disc 22 and holder 24. Disc     22 is preferably composed of nickel
200 and includes bulge     portion 26 and surrounding flange 28.  Bulge
portion 26 10  presents a concavo-convex configuration with score line 30
defined on the  convex  side thereof.    Score  line  30      generally
defines a circular shape except for a gap     therein  defining  hinge
area  32.        Score  line  30     circumscribes rupture segment 34 and
is precisely scored 15   so that disc 22 will rupture, that is, separate at
score      line 30, at a burst pressure of about 2000 psi applied to
the concave side thereof.  When this occurs, segment 34      rotates about
hinge area 32 as illustrated in Figs. 5 and      6. When properly installed
in holder 24, for example, 20   rupture disc 22 will not burst at a test
pressure of about      500 psi which is below the burst pressure of about
2000      psi.                Rupture disc 22 also includes mounting ring
36,      rectangular in cross section, and welded to flange 28 on 25   the
convex side of disc 22.  Ring 36 presents about the       same internal and
external diameters as rupture disc 22, 



and the internal diameters of these two components are the      same as the
internal diameter of the preferred oil
-5-      delivery tubing. Ring 36 ensures secure mounting of disc     22
within holder 24.                Holder .24 includes upper member 38 and
lower      member 40. As illustrated in Figs. 4-6, upper member 38  5
presents a generally tubular configuration and includes      externally
threaded coupling section 42 sized for      threadably coupling with the
internal threads of an      adjacent length or segment 44 of oil delivery
tubing.      Upper member 38 further includes tubular, rupture disc  10
mounting section 46 integral with coupling section 42 but     presenting a
greater inside diameter and a greater outside      diameter. Mounting
section 46 is internally threaded for      threadably coupling with the
external threads of lower      member 40. The transition between coupling
section 42 and  15  mounting section 46 presents shoulder 48 which engages
and     supports rupture disc flange 28.               Lower member 40
integrally includes upper     portion 50 and lower portion 52.  Upper
portion 50 is      externally threaded for threadably coupling with
coupling  20  section 42 of upper member 38 and presents end face 54.
Also, upper portion 50 presents the same internal and     external
diameters as rupture disc flange 28 and mounting 



ring 36.  With this configuration, end face 54 engages      mounting ring
36 and compresses ring 36 and rupture disc 25  flange 28 against shoulder
48.   This securely mounts      rupture disc 22 within holder 24. Lower
portion 52 is      externally threaded for threadably coupling with the
internal threads of adjacent oil delivery segment 56.
-6-                To install testing apparatus 10 in oil well 12,-     oil
well pump 20 is connected to lower section 18 of oil      delivery tubing
and lowered into oil well 12 through     casing 14. As will be appreciated,
lower section 18 may 5  include multiple segments of oil delivery tubing
and as      conventional, may include other components such as
separators and the like.               Apparatus 10 is then connected to
the upper end     of lower section 18. Specifically, this is accomplished
10  by threadably coupling lower portion 52 of holder 24 with     the upper
end of tube segment 56.               Next, additional segments of oil
delivery tubing      are connected in succession to the upper end of holder
24.     In particular, tubing segment 44 is threadably coupled 15  with
upper member 38 of holder 24 and successive tubing     segments coupled in
sequence to form upper section 16.               After about ten lengths or
segments (about 300      feet) of oil delivery tubing has been assembled,
upper      section 16 is tested for integrity by filling with water 20
under pressure to check for leaks.   In the preferred      embodiment, an
hydraulic pump pressurizes the assembled      segments of upper section 16
with water at a test pressure      of about 500 psi. Rupture disc 22 seals
the lower end of 



upper section 16 during the test.   This procedure is 25  repeated after
each addition of ten segments of tubing      until oil pump 20 is at the
desired depth. If a leak is     detected during any of the integrity tests,
at most ten     lengths of tubing will have to be removed and reassembled
in order to correct the leak. With the integrity test of
-7-      the present invention, the integrity of upper section-16-     is
established thereby assuring pumping efficiency and      insuring against
the expense of removing and reassembling     the pipe string.  5
When oil pump 20 is at the desired depth, upper      section 16 is then
pressurized with a burst pressure of     about 2000 psi. That is, the
hydraulic pressure in upper     section 16 is increased until rupture disc
22 bursts at      about 2000 psi.   When this occurs, rupture segment 34
10  separates at score line 30 and rotates about hinge area 32     as
represented in Fig. 5.  The force of the burst is     sufficient to cause
rupture segment 34 to conform     substantially to the interior surface of
upper portion 50     of holder 24.  This completely opens passage 58
through 15  holder 24 for unrestricted fluid flow.               With
passage 58 open, push-pull rod 60 can be       inserted through the pipe
string and through holder 24 and      connected to oil pump 20.
Conventional operation of oil      well 12 can then occur.  20
Those skilled in the art will appreciate that      the present invention
encompasses many variations in the      preferred embodiment described
herein.    For example,      rupture disc 22 can be composed of a wide
variety of      materials known as being suitable for rupture discs. 



25  Also, the burst pressure of rupture disc can be specified      as
needed for particular applications.   Additionally,       other
configurations of the holder can also be developed      suitable  for
particular  applications.   Having  thus      described  the  preferred
embodiment  of  the  present                                           -8-
invention, the following is claimed as new and desired-to-       be secured
by Letters Patent:      5          10          15       



20        25                                        -9-     CLAIMS:
1.  Apparatus  for testing the integrity of oil     delivery tubing within
an oil well casing comprising:          a tubular holder provided with a
passage therethrough 5            and having opposed ends, one of said ends
being               adapted to be attached to an end of one section
of the oil delivery tube; and          a rupture disc within said holder in
normally closing               relationship to said passage, said disc
being 10            openable under pressure to allow substantially
free flow of liquid there past through said               passage;
said rupture disc being capable of withstanding a               hydraulic
pressure thereagainst of a first test 15           value and constructed to
rupture and open when               a second burst pressure substantially
higher               than said test pressure is applied to the disc.
2.  Apparatus as set forth in claim 1, wherein said 20  disc is a circular
metal membrane having a peripheral     flange portion and a central bulged
segment defined by a     convex surface and a concave surface on opposite
sides of     said section, said disc being positioned in the holder in
a location with the concave surface thereof in facing 25  relationship to
said one end of the holder.    



-10-            3.  Apparatus as set forth in claim 2, wherein said-
disc is provided with a discontinuous arcuate score line      in the
central bulged segment thereof, the opposed     extremities of the score
line being in spaced relationship   5  and defining a hinge area
therebetween.             4.  Apparatus as set forth in claim 3, wherein
said       score line is in the concave surface of the bulged
segment.  10           5.  Apparatus as set forth in claim 3, wherein said
score line is in proximal relationship to said peripheral       flange
portion of the disc.   15        6.  Apparatus as set forth in claim 1,
wherein said       holder includes a tubular inlet, and a tubular outlet
releasably connected to the inlet, said tubular inlet and      tubular
outlet cooperating to present said passage through       the holder, said
rupture disc being positioned between the 20   inlet and the outlet of the
holder in spanning and closing       relationship to the passage through
the holder.             7.  Apparatus as set forth in claim 6, wherein said
inlet and said outlet have internal cylindrical surfaces 25  which
cooperate to define said passage through the holder,       the diameter of
the passage defined by the internal 



cylindrical surface of the outlet being greater than the      diameter  of
the  passage  defined  by  the  internal      cylindrical surface of the
inlet.                                         -11 -           8.
Apparatus as set forth in claim 6, wherein the-     internal cylindrical
surfaces of the inlet and outlet      cooperatively present a passage
having a diameter at least      approximately equal to the internal
diameter of the oil  5   delivery tube sections.            9.  Apparatus
as set forth in claim 6, wherein said      inlet and outlet are provided
with opposed flats thereon      for facilitating connection of the holder
to said one end  10   section of  the  oil  delivery  tube  and to
components      releasably attachable to the outlet of the holder.
-12-           10. A method for testing the integrity of multi-
segment oil delivery tubing within an oil well casing  



comprising the steps of:          providing a tubular holder having a
passage  5            therethrough, said holder having a rupture disc
therein in normal closing relationship to said                passage, said
disc being openable under pressure               to allow substantially
free flow of liquid there                past through the passage, said
rupture disc  10            further  being  capable  of  withstanding  a
hydraulic pressure thereagainst of a first test               value, and
constructed to rupture and open when               a second burst pressure
substantially higher               than said test pressure is applied to
the disc; 15       attaching said tubular holder with the normally
closed disc therein to the end of a multi-               segmented section
of oil delivery tubing to be               lowered into an oil well casing;
lowering the multi-segmented section of oil delivery 20            tubing
with the holder thereon into the casing                of the oil well with
the holder located at the               lower end of said section of oil
delivery               tubing;          discontinuing lowering of the
multi-segmented section 25            of oil delivery tubing with the
holder thereon                when the multi-segmented section of oil
delivery               tubing has been lowered into the casing to a
predetermined extent;                                        -13-
introducing sufficient liquid into said multi-               segmented
section of oil delivery tubing to                cause the section to be
filled with liquid at               least to a level of the joinder of
adjacent  



5            tubing sections to be tested for liquid leakage
integrity,           said rupture disc being capable of withstanding the
pressure thereon of the liquid introduced into               said
multi-segmented section of oil delivery  10            tubing to provide
information as to whether the               multi-segmented section of oil
delivery tube is                essentially leakproof;           and
thereafter applying sufficient liquid pressure to                the
rupture disc assembly to effect rupture of 15            the disc when it
is desired to open the passage                for pumping of oil from the
oil well through the                 tubing.             11.  A method as
set forth in claim 10, wherein is 20  included the steps of attaching
another multi-segmented      section of oil delivery tubing to the
multi-segmented      section of oil delivery tubing having the holder
attached      thereto, further lowering the segmented oil delivery
tubing into the casing of the oil well, introducing 25  additional liquid
into the segmented oil delivery tubing       to cause the combined
multi-segmented oil delivery tubing      sections to be filled with liquid
at least to a level of      the joinder of adjacent additional tubing
sections to be      tested for liquid leakage integrity, said rupture disc
-14-       being capable of withstanding the pressure thereon of the
additional liquid introduced into said multi-segmented       sections of
oil delivery tubing to provide added 



information as to whether the segmented section of oil   5  delivery tubing
are essentially leakproof.             12. A method as set forth in claim
11, wherein said       steps of adding multi-segmented oil delivery tubing
sections to the length of the delivery tubing, and adding 10  further
amounts  of  liquid  thereto  to  test  for  the       integrity of the
joinders of adjacent tubing sections is       continued until the holder
with the rupture disc therein      is at a level where oil is to be pumped
from the oil well      through the delivery tubing. 15            13. A
method as set forth in claim 12, wherein is      included the step of
applying intermediate level pressure      to the liquid contained in the
segmented oil delivery       tubing sections at a level below the burst
pressure of the 20  rupture  disc,  but above the pressure exerted on the
rupture disc by the weight of the liquid contained in the      segmented
oil delivery tubing sections to effect a final      test of the integrity
of the joints between segments of       the oil delivery tube sections. 25
14. A method as set forth in claim 12, wherein is     included the step of
applying an intermediate liquid     pressure of at least about 500 psi to
the liquid contained      in the segmented oil delivery tubing sections.
-15-  



15.  A method as set forth in claim 12, wherein is         included a step
of applying a final liquid pressure of at         least about 2,000 psi to
the liquid contained in the         segmented oil delivery tubing sections
and sufficient to    5  effect rupture of the rupture disc.            10
20           25    


