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APPARATUS Advio 991005180 FOR DETERM NI NG | NTEGRI TY OF O L WELL TUBCTNGS98/09610
BACKGROUND COF ‘THE | NVENTI ON 1. FIELD OF THE | NVENTI ON
The-present invention relates to the field of oil wells. In
particular, the invention is concerned wth 10 an apparatus and nethod for
testing the i.ntegrity of oil delivery tubing within an oil well casing -
including a rupture di sc hol der coupled with the tubing near the |ower
end t her AFPARATUS AND METHODHXORIDETERMININGENFEGRIFROF OIL WELL TUBINGN
order to place an oil well in service, a punp I's coupled with a | ength
of oil delivery tubing and | onered into the casing. Successi ve
Iengthssof t ubi ng formng a pipe string are threadably coupled until
the 20 pug%_is at _depth. This can_include thousands of feet of oi

vel |t ubi ng BACKGRURD, Y TR TRVENELO”t ended t hr ough t he tubing and

connected to the ;punp.prerp OF T INVE#?ibﬁ in the joints between tubing
sections may lave significant inpact on punping efficiency and oil well

25 production. HowevBie phesearnaiveritidie pébatebr iteg tiwl field of

~correction of the | eaks represents substantial expense. Thus, the

prior art p&idt ¥eddis t hdmpagtisular ethectinvention tscisongeaned wish oi | .

wel | dibiveﬁﬁtégﬁé¥hé8é LR&G%EEEXH fa¥)testing the integrity of oil
delivery tubing within an o0il 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 o0il 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
"o0il well tubing. A push-pull rod is then extended through
the tubing and connected to the pump.
Leaks in the joints between tubing seétions 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.
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{ then added and

-2- SUMVARY OF THE | NVENTI ON The present invention

sol ves thewg49 gl t probl ens di scussed above and provigesygedhioste NCt

advance - e state of the art. More particularly, the apparatus
and net hod hereof enabl e the effective and econom cal testing of oi
delivery tubing during assenbly. -2~ The preferred apparatus
I ncl udes a tubul ar - hol der having a passage therethrough and a rupture
di sc ROMMARY &Sk | e | PgiRgTEeRati onship with the passage. The 10
disc is configured to wthstand a pressure at a first test pressure and
to rupture and therebslhe)pepraﬂmt s ulyjvesriteicbrt 0 solvesa s:éxmn@rlimrst agtessur e
substantially higher _than th first, test, press referred

forms, th@rQR%QmS dl%?%§§9¢eap9vﬁbé@@-Qm?ﬁige%ﬂﬂi +§Fhﬁg§ta V@§§Fge i s
b 0 h
about 15 ;2000 PSieave of the arc . MArbIBaRESLR1LES IPLRRd, LG pder

with the rup erefn i s conne section

of oil sdel iatRi Y methiody h@résfl QRSIG | Bhe afPedtigé| and eedsbhidcalhen a
mul ti-segnented section of oil delivery 20 t ubi ng has been | owered into

the casi ng tegirieuptef ndhbddeliverpptubingodhing resesddyed |nto t he tubing
and subj ected to the tes §££$ sure in grder to.d tern1ne rupture

di sc prevents escape DSt HREE quiEPatd Pﬁal??c&ﬁ &P, 2 tup gﬁ?%he
| over end @{olt&@%tﬂawa dyf ifkd£5d | fHerdBhrodght dR!a tHRbPEracaTRRY S are

e ent| pipe string again subjected to the test
pressure. gdsitioned |fakclcosiist acdletionship kbl that pabsageur c&hef the
| eak is |limted to those _segnents installed after the | ast test and
only &Rose Sigghedt Sodfdgured it wedhstand 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
i5 2000 psi.

In the preferred method, the holder with the
rupture disc installed therein is connected to a section
of o©il 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 1lower 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 nunber of segnents have been

assenbl ed aysb bdMvsye!bi ng is ready for service, the tubing POTRUSHBAOAGL ed
to a burst pressure sufficient to burst the rupture disc and thereby '
open the hol der passage. The 5 push-pull rod can then be installed

t hrough the passage to the oil punp-3hd oil punping can proceed in a
conventi onal _ manner . BRI EF DESCRI PTI ON OF THE DRAW NGS 10 --
Figure 1is a fragpemrohei desiredpanintdr of seghients Hawe beénvel
illustrating the preferred oil delivery tubing integrity testing
appar at us | asaembiédnaed the WMbnngu;qﬂnﬁﬁdH fow esrIvicehothe cowbénged to

| del | t o, Fi 1
2ddi £ onal |35 SubieRRa 1t ADBFPEVBIESATS FUCHFARTE 57 PERRFnEhe
Fig. 31is aﬁhpgumeafhggwa la tifePis) ebped the hayaéyrgec gef)os'&hened

within-the IS a nal view of a

portionsof phgh-pdll ﬁbli mlnl thenFbe. 1ilslt:b.|1(letir ahrbgghr eherpaésagpt toe di sc
hol der with the rupture disc intact, Fig. 5is a view

simlar to Fhg. ocilppumphawdngil pumpnégregpup€osﬁgé iR Ph@OPUEFEF@Bal

condition; and Fig. 6 is a partial sectional view of the

' hol der 25 Wﬁnﬁfﬁf 5.

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 0il 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 ihtegrity. testing apparatus 10 in



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Figures 1

and 2 illusg 9? (X eferred oil delivery tubing integri f'éf'r/ukfs%svis{’bg
appar at us -4-

accor dance mnth t he present” invention shown in use as part of an oil
wel |l 12. Ol well 12 is conventional ipnyhature and includes casing 14,
mul ti-segnent ed upper section 16 of oil delivery tubing (also known as

a pipe strin nul_t.i Oi
Aspi.lpl ustrz?t‘%?ﬁ‘f?rﬁe Wltlp e‘g{%ﬂ’éfe% gr%?% 09{1 s}l%gﬁpgrnatduss [p% I udes
rupture di ¢ 24 agyd h&éﬂernﬂﬂ d.nscwen 22 is @éﬁfreﬁabbnaqowmxﬁfe ni ckel

200 and includes bul ge portion 26 and surrounding flange 28. Bul ge
portion 26 ar jmeledes aasdngaaé—.cmul@dﬁﬁﬁmmn@i@ppart Bectara [liéne 30

defined on the  con si de_ t her eof Score line enerally
defines a @% cBF-i ‘iq?g’p\éeg&cé 28R kno OWIhe?Ri %I%??nisﬁ' %) nge
area 32 multi-sEfhénttd"foydd ecteggcw%ab%&lrw%fgmm 34 and

i's preC|ser score SO t |sc w I ruptur separate at

score line 30, atas bmnatst&ae@wrm FHighout, 2008nds ik, apileifed red
t he concave side thereof. Wen this occurs, segnent 34 rot at es about
hi nge ar ea aEEPaEATUS UkQ rJa'tCé'dldQﬁ Rupbu ghiec 22 and Welder dfer | Pissst al | ed

pressure o i Preteratly Samegt e 4% Bt oo mndindiid Pubdoou
|36, Een 2 A s e ded (o T19nae 38 on 20 the
1 conved Osi dpusisatitts 2 ondRiver Shyeresonfiqbmttiotherith scaxerd ing &thal and
5: external dlcflr?{r?éa & r%urecocri{vsegc 2%J.de thereof. Score 1line 30
generally defines a circular shape except for a gap
therein defining hinge area 32. Score 1line 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



~and the internal dianmeters of these two conponents are the sane as the

“internal di ame®®p5d8 the preferred oil PCT/US98/09610
; - 5- . delivery tubing. R.ng 36 ensures secure nounting of disc 22
;Wi thin holder 24. Hol der .24 includes upper nenber 38 and
| owner menmber 40. As illustrated in"¥fgs. 4-6, upper nenber 38 5
presents a generally tubular configuration and includes external ly-

't hreaded codgliivprsedibsingl? Ringg Iprensures hpeadsd| pouBLpPEngIwddFx he
i nternal threads, qf, a j acent | ength or segnent 44 of oil delivery
t ubi ng. zguﬂﬁetﬁ“%:}b%}d%’éa?%rther I ncl udes tubul ar, rupture disc 10
mounting section 46 | nkepE&) Wt hiz‘fé’l&l?ééé‘gnzﬁﬁtx‘ ORefidePUB8 and' 88wy Ng a
igreater inside dianeter and a greater outsidé di aneter. Munting
jsection 46 menbdmrer4@l | yabhidddetrbted in Rigsadebéy uppeti membetch 3tghe
iexternal t hreads of | ower menber 40. The transitjion between_coupling

| secti on542 Presemts nguenRFaldel i BRbubap, configunahicirang dmcdmdafyages
and SUpg re.di flan . . wer, « er,
integrally E%ntﬁetsjrcf{e%ﬁﬁpe}:ﬂ&%%dﬁﬁt %% Rd Fg\ﬁ/te"rloﬁlort%%n %’z.ggagpﬁé’ﬁ’o
portion 50 ithreadaXyerdahpyihdir eateld fete t HrARdAEY atsddd® Wf han

coupling 20 section 42 of upper nenber 38 and presents end face 54.

Al so, upper styademt 5Aematdencs tsegnente AAt @hapidndlelivexy etidiing.

diameters a%prpu :éurrngmgie?cc :;:8I a28%e %fan:{jnc & éé r']%ubular, 'ruptur.e_ disc

10 mounting section 46 integral with coupling section 42 but

presenting a greater inside diameter and a greater outsgide

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 wmounts
rupfure disc 22 within holder 24. Lower portion 52 is

externally threaded for threadably coupling with the

internal threads of adjacent oil delivery segment S6.




ring 36. Wth this configuration, end face 54 engages nmounting ring

{ 36 and Conpéﬁﬁﬁfif@lng 36 and rupture disc 25 flange 28 agaipégagﬁﬁﬂkgpr
. Lower

48. Thi s nount s rupture disc 22 within hol der

portion 52 is externally threaded for threadably coupling with the
internal threads of adjacent oil delivegy segnent 56. )

- 6- To install testing apparatus 10 in oil well 12,- ..ol -

vel | punp 20°is Connefge?n%ga?%“@ésﬁgﬁb'Qggégagh OTO in #%”Wéfiy 13 ubi ng

and lowered into oil be appreti at ed,

| oner secti®im lGelRY pmp 20 Uide d&&ﬁe@&@dsegnmamrofse@rthod:elma/eﬁ/ d).'l.[bl ng
and as conventional, may include other conponents _such as
separat or s d@tivery| itibing and loweredppinteuil weldneh2c e to

t he upper end 18. ecifi.ca this |.i shed

10 by t hr DY gﬁupl' ngae:’é)%o???ﬁ?sigﬁa g th}éng ffc\ﬁllﬂ? Cfé)r}?% upper
end of 4 ube; sepamat n@qtlple se%ments UQXTo:.laddjéIi\gétﬂt ca0HBAt S &4

delivery tubing are connected in succession t e upper end of holder

24. | n pantventlienalt,ubimay segnelidd4 othenr eadapopenduspl exbcdd asth
upper nenber 38 of hol der. 24 and_successive tubing segnments coupled in
sequence t oS¢RRFRLPREr 3B Hhen Lidke. After about ten Iengths or

segnents (about 300 APE’aE"e%)S P 9_%! ?‘%H e e;d'i%#‘%&%@m Ied

upper section 16 sted egrit 1 hg W

under pressofelbfeeheeectfiom |¥sks. Spebﬂfibalmyefthh@dls ac@ﬁﬁp&ﬁﬁﬁ@d an
J hydraulic punp pressurizes the assenbl ed nents of upper section 16
lwith ilQer By hhregtialplﬁsggupllng 19we§b@@trta@@1 %&?1 OofRhnlider R4cwithseal s

the | ower egge 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 o0il 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 dﬁring 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



A

yupper section 16 during the test. This procedure is 25 repeated after
each addi t i@ dafppsan segnments of tubing until oil punp 2BCrasag/oocne
desired depth. If a leak is. detected during any of the integrity tests,

at nobst ten | engt hs of tubing will have to be renoved and reassenbl ed
in order to correct the leak. Wth the-+dhtegrity test of

-7- the present invention, the integrity of upper section-16- S
est abl i shedthéepelébeaﬁswnmtplm; nghef integmdyyaed uppey n%%?thgnaé}él nst

t he expense of renoving and reassenblin the e s

Wien oil pu#B ’&)St'r%bb}ghﬁ@ d%’éq"f%déﬁﬁﬁnﬁ?@pé?um ggs&ﬁ’tf%'%X s3Pfen
pressurized,with.a _bur eSS %p{}Q%p A
hydraul i c p?EEEE?’E% A9 %tﬁ'ﬁl%r% the ee T on f%Fbl s Incre sée%du%tglalgsréﬁ%%hrg di sc
22 bursts agpe Pl D Yy 3P0 pS|. V\hen this occurs, rupture segrrent 34

10 separates at score line 30 and rotates about hinge area 32
represested in Fig. 5Whetheflormempi2Q Hes Ak sthe sdeSlrQQf fepFBnt up@eé—"ause

t t 34t f bstant i al | t f
Upper por £/ BREEAON T THofHER BFSSRCocd Bt bhof, DA PreshyRcst ©
through 15 hal.denogdh E%’:] unr ﬂ'fée%ﬁé %ﬂdf&@!‘ﬁ.c ressure in u '

passage 58 open, push- 60 can be i nserted through the pipe
string and seceu@n hod des 2.41cﬂmhsed unthhertpture dilsquad Eu:rsts at
Conventi onal operation of oil wel |, 12 can then occur.

Those ski | | apaut t RBOAr tPS 1 | d’ﬂtﬁ’écFBﬁ-& tPRFUTS, rPHE“EFes%%?‘“?HGe@ﬁ on

enconpasses nany variations
her ei nf‘i'18 ?ﬁ%ﬁrﬁﬁ @t Scozler ulp uer e30d| SC % cangbe conposgié of a V\P?j
variety of a5 ré&BteteakedknoMn Fagy.besNg Srhé alflosdedrof Uphe ebdsEs 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 piesent



A

5 Also, the burst pressure of rupture disc can be specified as

+ needed for R ar applications. Addi tional ly, ot h

, configurati-ons OPHtshe hol der can al so be devel oped suita {:'glus?sd(pﬁlo

" particular applications. Having thus described the preferred

. enbodi ment of the present -8- - 8-

. invention, the following is clainmed as new and desired-to- be secured -

by Letters '??J'é‘rmzon, the followingl?s claimed 42 new and desired-to-

be secured by Letters Patent:

10
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20 25 -9- CLAI VEB:

1.. Appar atyig o9berst esting the integrity of  oil del i very pouyusss/oobiohi n
an oil well” casing conprising: a tubul ar hol-der_provi.ded with a -
passage therethrough 5 and havi ng opposed ends, one of said ends

bei ng adapted to be attaeled to an end oul ' . X
of the oi.l delivery tube; and a rupture disc ﬂ"r”mmm‘ ”mf in-
normal |y clGr=aTgS: : rel ati onship to said pas3age, 'said di se

bei ng 10 openabl e under pressure to allow substantially _ :
free flow of |iqlid tPAEPBYREYS t fPEughesking the integrigyssgafe;oil

sai d ruptur i eLng.cap .of _w thst 1N . . . hydraulic
pressure thcg?gﬁg%#s#u%%ﬁg 9?&:215'%1 g\gt Orll‘? %dll gcaf's:u\:/%l TRBRESEBAS ¢ ucted to
rupture and openaWegBular holder provi&E€8ORLLRUA ShadsLSS Uk e SebBFanghal |y

hi gher than said test pressure is applied to the disc.
2. Apparatus as set faopdthavingl eppergednweadsin ogm 2@aidl ssnds ketngcul ar

nmet al menbrane havi ng eri_pheral flange portion,and a central bul ged
segment defined by a aaagESF}vE? Eﬁr P&Eécgﬁ& &t R CopPBsite

si des of ~sai d sechisoRpS5akq @éTiJ@%i“%dﬁé}téﬁEEd in the holder in
a location with the concave surface thereot 1n facing 25 relationship to
said one end of &aheuptliderdisc 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 surféce 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.
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- 10- Apparatus as set forth in claim2, wherein said-

cent ral ELf"g‘e§9’ée%"8néEt “heroof, tnel NNAUEAR TRERMEr i o oPCTRES oS,

| ine being in spaced relationship 5 &nd-defirfing a hinge area

t her ebet ween. 4. Apparatusigs set forth in claim3, wherein
said ~ score line is in the concave surface of the bul ged

segment. 10 3. Apéaraéﬁ@aéﬁtﬁéta§o§%h'Bﬂ*élaﬂh(éfﬂﬁﬂé&ef@eéﬁi&-Sa'd
score line is in proximal relationship to said perlphera fl ange
portion of dimc discprovitied with G2 dippantinscas seiculade sdorel hinel,
wherein sai d hol der includes a tubular inlet, and a tubular out | et

rel easabl y ¥bnnet® edCeBLERE | RMdOESs aS@FERN ar hrer"ﬂeéf andhe  ORPRPSEAr y
I sai
?3|tot ﬁ£ ecg?%ﬁéﬁn&{p%m one% %&Eween @%%ﬁ%ﬁ]& | nI a%%% %%j’ee ou‘%ﬁqg{d%f t he

hol der g n Ss(t&ilrkﬂ@ﬂlﬁﬂﬂngohllﬁ@e area tHe¥dutshégnt 0 t he passage through

t he hol der. 7. Apparatus as set forth in claim6, wherein said
inlet and said outlet have internal cylindrical surfaces 25 which
cooperate to defjne s assage t hrough e .hol t he, di aneter of
t he passage defi%éd b PPHS %HFeFﬁaFe% oreh’ 1B Adim 3, wherdid' data

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 thé 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 ;nternal

cylindrical surface of the inlet.



-

cylindrical surface of the outlet being greater than the di aneter of

- the passageyosbadosecd by the internal " cylindrical surfraraisss/osdie

cinlet.

-11 - 8

. Apparatus as set forth in claim®6, wherein the- i nternal cylindrical

. surfaces of the inlet and outl et eddperati vely present a passage

“ having a dianeter at | east approximately equal to the internal
‘diameter of the egi.l BAppatatuerystabe fecthorst claim 6, whéreiApgheat us

as set forth in claim6, wherein said inlet and, oit | et Igie ﬁ&&)’vi ded
with opposedntpxnali heydépdricalr purfarest £5 nghContRieForP CHELRS! der

L0 o ol iPsys e b aRelh, o sl SASAAE R Bt e

conponent s easa datta e ou

-12-  appré%imat@ihosahal testihw iheernhBgdibnederbfi the oil
segnent oil delivery tubing within an oil well casing
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 gsection of the o0il delivery tube and to components

releasably attachable to the outlet of the holder.

I
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conpriSing the steps of: roviding a tubul ar hol der havi ng a

: P ; ;
Pnerern i n R osing relati ook NNVHRSHHI T © ° -~ eefudangan

di sc bei ng openabl e under pressure * * fo allow substantially
free flow of liquid there " -12past through the passage, said
rupture disc 10 further being capable of wthstanding.-a
hydraulic pressqda.trygr%gﬂd@tf& Reldelitly t€8¢ integrity of Yillus--and
constructed to rupture and open when a second burst pressure
subst ant i alsegnémthebil delivery tuling swithtiestamr esdurweld agsimgyl to
the disc; 15 ) .attaching said _tubul ar holder with the normally
cl osed di s&mRAIS NG ctheesEaBRSoPLs nul ti - segnent ed section
of oil delivery tubing. be red i an_oi | asi ng;
VGRS, ok sctrbshas Bl Bl °a patded

| owering the mulRT fit e n-of ol | VEry _ ubi ng
with tge hol der thereget8tRrbti§hashid holder having aOfrugtir@ layed | with
the holder |ocated at the | oner end of said section of oi
delivery theubiingin normal cflesbryi nelagivoabibndoofsaid

mul ti-segnented section 25 ) . of ojl delivery tubing with the

hol der thereon passage, §aid @+E9rﬁﬁ%?gsﬁﬁﬁﬁé%£§iQﬂéﬁ'(QF?ﬁsQﬁ?
delivery t LA : refed NE NS Cfﬁi" pgqt

pr edet er m ned extent;to 4180 QQESP§SEI$QT§ - (ﬁhé&e

i ntroduci ng suffici enpabtqutitrotidh el Palsisage, said ruptusegrkied
section of oil delivery tubing to cause the section to be

filledOwith |iquid atfurther = being| egstpakiey | efel Withakandinger »f
adj acent '

hydraulic pressure thereagainst of a first test
value, and constructed to rupture and open when
a second burst preésure 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 o0il 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 0il 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;
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mul ti-segnented section of oil delivery® 18 * . tubing to provide
i nformati on as to whether the -13- multi-segnented section of oi
delivery tube is essentially | eakproof; and

~thereafter applyiﬁgfé&ﬁéiﬁ?en%dﬁﬂﬂéiéﬂﬁeSEQQQlaO into said mulég--

“rupture disc asse
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y to effect rupture of 15 the disc when it
is desired to open t heegaestgd sectlon of oibr Galipiery oﬁubillngfrﬁﬁlthe

oi | well through the d as
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:multi-segnented 56&fion  of “oi
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. tubing into the casing of the oil well, introducing 25 additional liquid
{ into the segnented 0|nnaeﬂmuéﬁy t ubi ng to cause the conbined
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I very tubing having the

-14- bei ng capable of wthstanding the pressure thereon of the
addi tional 1iquid intseddenulntiosegmented i seegient edf oil dedtivemy of
oi | dellvery t ubi ng tOtE;OVIde added
10 ing to provide information as to whether the -
multi-segmented section of o0il 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 o0il 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 o0il delivery tubing having the holder attached
thereto, further 1lowering the segmented o0il delivery
tubing into the casing of the o0il 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
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i sections to the | ength of the" delivery tublng, and addi ng 10 further
. anounts of liquid thereto to test-igor the _ integrity of the
% joinders of adjacent tubing sections is continued until the hol der
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“fromthe oil hrough the delivery tubing.
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, of the joints between segnents of the oil ‘delivery tube sections. 25
114. A nmethod as set forth inclaim12, whereinis  included the step of

4 applying an inte Lquid pressure of _at, | east out, 500 psi to
1the 1iquid cont #%E ekbggtﬁé §§§n§ﬁf§ dn J@im s {hﬁ¥ﬁﬂ%e§?F€ns
-15- steps of adding multi-segmented o0il delivery tubing
sections to the length of the delivery tubing, and adding
10 further amounts of 1liquid thereto to test for the
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integrity of the joinders of adjacent tubing sections is
continued until the holder with tﬁe rupture disc therein
is at a level where o0il 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.
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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 o0il delivery tubing sections and sufficient to

effect rupture of the rupture disc.



