2114186 -1- Test System This invention relates to test systems for wells
‘and nore particularly to a test systemwhich nmay be used in any exist- 05
ing well which includes a landing nipple in the tubing adja- cent the

producing forfation. In the testing of weJls it is desirable to be abl'e to
flow the well at a high rate of flow untiT the pressure in the we Ijsgtﬁilg
formation face stabilizes. Thereafter, .the well 10 - is desirabl [ 6 '

aad the gradual built up,n pregsure.recorded-until the well again
stabilizes. As inacm*eﬁﬂ €M when the nmeasurements are made at the
surface, the pressure—seasurenent shoul d be nade adjacent the producing

“formation. 15 rhis iyl Admdasidteddsy 08 ddaNy IR Seeti S P efbre
forma- tions are capable of produci'ng, the equipnment should be such that
‘the flow wpantsicwdrivties astddt tdestem passéb| way Weresael in ang eeiptet ed
with the testing in mnd, provision nmay be nmade for .substantially

unr est0s ct éichd IvellbnehP€h idclmdésl| e pasdingendipader dmenthe ti¥bdmey weljzs- are
not - conpleted with testing facilities, the entire test package nust be run
in and | andant rthe puefuing fomatiiarown procedures for testing where the
package is landed in a nipEIe i n _the _tubing have positioned the recording

i nstrunment abovet Heh&ake8tBI ofomerldis ity 19| darimblentenber @hiley Wuring
val ve' reducdEn e Mt o 3 RSl RIS 11 TR Cl MepreRee i e
woul d pe a%%ﬁﬁF%ﬂ?qggetgogﬁggignmﬁgéetg%%bilizes.- Theréafter, the weli
ld is desirably shut-in ana the gradual'built up in pressure
recorded until the_well'again stabilizes. As inaccuracies
result when the measurements are made at the surface, the
pressure measurement should bé-made adjacent the producing-
formation. | |
15 Td obtéin the desired lafge flow rates which open forma?
tions are capable of producing, the equipment should be such
that the flow way is restricted as little as.possible. |
" Where wells are complefed'with the testing in mind,
provision may be made for substantially unrestricted flow and
20 ‘down héle pressure measurement, Where wells are not completed
# -with testing facilities; the entire test package ﬁust be run
in and landéd in a landing-nippie.' Known“ﬁrocedures for
testing where the package is landed in a nipple in.the tubing
have positioned the fecording instrument above the valve
25 controlling flow throﬁgh the tubing during the teét.
Positioning the pressﬁre fecording instrument above the
control valve reduces the flow area for produding'the well at
high_rates, and it would be advantageous to have a well test

‘system usable in wells having the system supported in a



.systemusable in wells having the system supported in a -2- | anding
ppl e in the tubing and presenting a m ni num obstruction to flow'of well
ds in the tubing. U S. Patents 3,102,593, 4, 06.9, 865, 4,149, 593;

1N091, 899; 4, 134, 452;: 4,159,643, 4,266,614; 4,274,485; 5 “and-
289,201 illustrate various sytens for obtaining the pressure buil'd up
curve in a well. Patent 4,159,643 illustrates a system which nmay be
utilized after a well has been conpl eted positioning the recording
‘instrument above the valve control Lipg-flow. 10 - 1t is an object of
this invention to provide a test systemfor wells which nay be utilized in
exi sting wells npandpagi alippleotpl ehedtiibingeahidngrasenitd nghiac viniaumel
may be flowed at a high production rate and then shut-in for pressure build
up neasurenments abstrastion tbofdpwonfawpddehituitie pnodbei hybfiograti on.
‘According to an aspect of the present -invention, there is provided a test
system for wells coHpPrsPagentBaRdlfAg:RPBpI 4R8I BESI 0kl §58dves
therein, a |ock mandrel releasablgﬁlocked in _said Iandingénipple

, 20 .
pressure relief $aPed-88P¢i &1 RRE7| BeRSRnhAsel 426620 ?sésﬁéﬁd§§5ﬁrom

T i0S uppe? ond andnd $a2bE Ao AEHGLERFE KBrABuR"GYsRPAnAS BbEATRBY | one.

~a closing tool f9£e68989L99e58L916 up curve in a well. Patent

4,159,643'illustrates_a system'which may be utilized
after a well has been completed positioning the
kecording instrument above the valve controlling flow..
10 It is an object of this invention to p;ovide_a test
| 'system fof_wells which may be utilized'ih'éxisting.
wélls_npt specially coméieted'for tésting and in which -
the well may be fiowed at a high production rate and
then shut-in for pressure build up meaSurgments at a-
15 location adjacént-the producing fo;mation.
According to én aspectlof the present inveﬁtion;
there is provided é test system for wells comprising a
~landing nipble haviné locking grooves therein, a 1o¢k
mandrel releasably locked in said landing nipple, a
20 préssurejrelief valve carried by the lock mandrel; a
valve suspended froﬁ the lock mandrel, said vélve
includihg a_valve body having'lateral ports at its
upper end and a Valve_membet movable between opén and
closed_positions,-a closing tool for engaging said

25 ~ valve member and moving it from open to closed

<

L SO



.25 val ve nenber and noving it fromopen to cl osed 3 position, nean
“for releasing said closing tool fromsaid valve nenber with said val ve
.menber in closed position, said closing tool having a small dianeter
extension at ‘its upper end, said closing tool and the 5 val ve nenber
di nensi-oned such that said closing tool extension is opposite said ports:
when said tool and val ve nenber are engaged and said val ve nenber is inits
“spen position, and a pressure recordiqg i nstrunment suspended fromthe

val ve. 10 Accordi ng to anot her” aspect of the present inventi-on

there is provided éfeélioaé%/g%eamn%cg W%%&rrg{):%]{%&%cﬁaﬂryl ) dlniﬂpg

* havi ng-grooves therein, ndrel eas sal d l'andi ng

nipple, a Pressur e i ANGRAr Witth g 1'% d GRK #lin &1 0ked

“sli-de val ve suspen omt he nandré1 sald slide valve 1ncluding a

val ve body havi ng daii#@dn paidia H1ddthd! Y1 Hh &Y 2 sild de adnedenber
novabl e downwardly a substantial distance bel ow said ports, a closing tool

for engagi ng sai d sltelsial wt 2Aks upperrE, aEidmilcying tgnraid theom

open to closed position, neans for releasing said closing tool fromsaid

valve nentier with wlive sdentse v al inermeindieyd isuai odedk sid idmsiggy dkaxdlosi ng

tool having.a small dianeter extension at its upper end, said closing tool

" extension is_qpposite said ports when said tool and

) valve member are engaged and said valve member is in
its open position, and a pressure recofding iﬁstrument
suspended from the valve. |

10 According to another aspect of the present
inﬁehtion there is provided a test system for wells
comprising,_a landing nipple having grooves therein, a |
lock mandrel releasably locked in éaid landing nipple,.
a pressure felief valve carried by fhe lock mandrel, é

15 slide valve'suspended f;om the_lock mandrel, said
slide valve including a valve body-havihg lateral
ports'at its upper end and a slide.valvé member -
ﬁovable downwardly a substantial-distance below said
ports, a closing tool for engaging said slide vaive

20 member and moving.it quérdly from-opeh to closed
position,means for releasing said closing tool from.
said valve_membér with said élide valve member in
‘closed position, said Elosing tool having_a small

diameter extension at its upper end, said closing tool.

25 _and slide valve dimensioned such. that said closing



2. and slide val ve dinensioned such that said closing t ool

- E}% nsion is opposite said ports when said tool and valve nenber are

. engaged and said valve menber -is in its |ower position, and-a pressure’
egordi ng i nstrunment suspended.fromthe slide valve:. 5 -7 I'n the

present system a valve and pressure recording instrunment may be | anded in

the | ower end of a tubing and a recording instrunent can be positioned
bel ow the val ve so that only a singl;aget of flow ports are required to
provide for a high rate of flow 10 2*~ through the system thus

elimnating the
pressure fluid t
has been cl osed.
exanple only wt .
Figure 1 is a schgmatkCiblbushbatit@Bn9f ahBeal pewsearkr eecozliagl anded in a
| anding nipple in the well and in open position; 20 Figure 2 is a
view similar to Fhgueaménsheuspentibd €komi Bhet stlideovhavieat ched into the

control valve with the valve remai ni ng open;. _
Figure 25in which tiia thet pokseakveybaéembaewatvesadd pmeésadbire Fi gures

B8§T°8kkunkobn2dd] bbAOZ: cBOLLIa%PY 38 LRN? s390E)

ﬁIBevéﬂvenhgmee 'gkeb@ngsaéaiaﬁé BAWabY 9% RbmbRr is

particul ar reference fo"the acconpanyi ng draw ngs: -

" 4A, 4B, 4C and 4D are continuation views '

10

15

20

25

recording instrument may be landed in the lower end of
a tubing and a recording instrument can be positioned

bglow the valve so that on;y a single set of flow

:ports are required to provide for a high rate of flow

through the system, thus eliminating the:necessity'fo:

additional ports-and'seéls to conduct pressure fluid

- to a recording instrumént above the valve after the

valve has been}glosed..

The invention will be described now by wéy of
example only with particular.reference to thé |
accompanfing_dréwings:- |

Figure 1 is a schematic iilustration of the flow
control valve landed in a landing nipple in the well
and in open position; - |

Figure 2 is a view similar to Figure 1 shdwing the

closing tool t@_be latched into the control valve with

the valve remaining open;

Figure 3 is a view similar to Figure 2 in which the

‘control valve has been closed; and

Figures 4A, 4B, 4C and'4D are continuation views

abové the val ve after the val ve

Figure 3 is aviewsimlar to

Q)

T



-3B- illustrating a tubing including a Ianding nipple in |ongitudinal _
“section having therein a | ocking mandrel, pressure relief valve and a flo

val ve shown in quarter-section, with a pressure recording instrunent 5
~“shown in elevation on the |lower end thereof, and a closing tool shown in

quarter-section |atched to the floow valve. Referring first to Figure 1, a
~well includes a tubing 11. Positioned-in the tubing is a flow control 10
aal ve indicated generally at 14 havin% plurality of large ports 15, - t hrough

which the well may be flowed at a hi-ghBrate to deternmine the flow capacity
~of the formation. These ports 15 are controlled by a val ve nenber such-as
»the slide valve 1681dwehratingpeén tbbing ingdaidiingn ahdiapd itnge niPP1e iForts.

O her types of valve may be utilizéd but g slide valve is preferred. Bel ow

-the control val ve lPagifdidingds $eetiofohGdviigd FEet§ dgnd afdingafepdrel ,

generally at 17 is depended fr.omthe assenply...05 _ The pressur.e recording
instrument nmay tal&€ r(?e§ierlé‘(?rPf (Yraﬁ'nv\ﬁnia{ﬁb\ﬁylfl-lo&'oﬁtaiiﬂ of AW ddsure and
record pressure I%Jg} er-section, with a pressure recording instrument

» 5 shown in elevation on the lower end thereof, and a
closing tool shown in quarter-section latched to the
flow valve;

Referring first to Figure 1, a well includes a
tubing 11. Positioned in the tubing is a flow control

10 | valve indicated generally at 14 having plﬁrality of
large ports 15, through which the well may be flowed
at a high'rafe_td deﬁermine the flow capacify of the

 formation. These ports 15 are controlled by a valve
member such as the slide ﬁalvg 16 shown. in open

15 | position below the




ing at the location of the instrunent. Referring-to Figure 2, the

,d@h rol valve 14 has |latched therein a closing tool indicated 'generally at
18./ This tool 10 may take any desired formand be latched to the control

ve in any desired manner. The design .of the closing prong and of the

val ve shoul d be such that the entire neéhani smof the prong will be’ |located-
bel ow the ports 15 as shown in _Figure 2 to permt the closing_ prong to be .~
| atched iPoptace AFh@rthwres ofsvadeevBpyebecuthloped bvsi fi Ai8AdVaAVe a
smal | er dianmeter extension 19 extending upwardly fromthe cl osing probe and

| ocat ed i hStPESEPEESSf the flow ports 15. This small di aneter extension.

19 may be di nepsioned so _as . not to.restri flow through the.ports 15 and
the I ocking moRGHaY Enerednhel bRLve°Lh’ he pPRrolke  ant atBe Miskhg 10
are designed, s o t alv L i ful. o 0Ss] 1] only

t he exte%%?%% ?5&?§£F%gaggé2?ﬁx?keggrggbgf'§%369F%% %%k?ég§§%ev%%%§9§fé|ide
val vgs 16 &S, Ul L-Li a s | g ext.engs, upper
end of th‘gﬁesl .Pﬁléb\%g?\?efi%t"#eﬁ glglt giﬁl '%Sﬂ'ﬁﬁés}ﬁ;oﬁ%?pg%%et é%l%e(as%lsfi eYi\e;aﬁ%\;%n 16 to
nove downyry &hYwa 13URTMIMddw 1 4i id 26\¢fe t nd80%elcba e £ddsd NPn PLARY 18
bel ow the ports with only the extension.in the area of the ports. Referring «
to Figuret@bihg systre L6cabown eft ehet insvwehhehas been flowed through the
open valve to determ ne the . -5- formation flowrate and the closing = -
probe rai sed tRefioreihdetvaFigurenier the tcortirasedrgbes t1dnhasWiakhchkd test =
appar at us ' ' ' '

therein a closing tool indicated generally at 18. This tool

10 may take any desired form and bé latched to the control valve
in any desirea manner._ The”design of the closihg pfong and of_
the valvé'should be.such that the'entire'mechanism.of the
prong will be located below fhe ports 15 as shown in Figure 2
to perﬁit the.closing.prong to be 1at§hed in place with the

15 .slide valve 16 in open ppsition_and_only a smaller diameter
extension 19 exﬁending'upwardly from the_ciosing pfobe and
lbcated-in_the area of the flow ports 15. 'This small diameter
extension. 19 may be dimensioned so as not to restrict flow
through the ports:15 and the,lockinglmandrel thereabove.

20 | The valve 14 and closing prong 18 are designed so that

- with the valve member 16 in a fullfopen position only the

extension 19 is located in the area of the flow ports 15,

5

Where a slide valve 16 is utilized and wheré_thé closing prong

18 extends above the upper end of the slide valve, the déSign

25  should permit the slide valve 16 to move downwardly a substan-

tial.distance to position the closing prong 18 bélow ﬁhe ports
with only the extension in the area of the ports. |

Referring to Figure 3 the system is shdwn after the well

has been flowed through the'open valve to determine the



.in this condition, the pressure bonb 17 nmay record the pressure in the
tubi ng adjacent’to the formation as the 05 pressure in the tubing build

_up to full formation pressure to thus provide a pressure build up curve. =
Referring to 'H gures 4A, 4B, 4C and 4D, the tubing 11 includes the |anding
n:FpIe 12 in which there is shown to bePanded a | ocking mandrel 13. Those
illustrated are kno as 10  the; XN |l ock mandrel and XN | andi ng ni e
worhl bl 6 FPEMPBLPS. Bhovn e i i e Tee Tagsed TherpRROEhE

i pple 11 t ak ' ' |, f d will. I :
of 8 conveNElyRareRRg OB §F AL LrneL t D PRaabebhotbBaRRERsh
"ItDrOY' de f.OﬁLn'. 2 é‘%%ﬁ?k%i%,m%ﬁ)’e.l resgﬁ;.‘éerlﬂw\a_ﬁ i/\ze&a%t il cl!egﬁle. in the
tubing.” Thus, e systemnay be run rn-a wel hi ch was conpleted w thout
“speci aleqy-ageatel ofp Lefl RABIGHIAP acdle LOCKiRY FEAREEloMRAS! Bt ANy

conventional formand is run in tthe viell and | ocked in the |anding nipple

utiligsng peRY8AreORal tRe0¢aB hgSbuilds up toBELIW Fbemalkeok pgesBOteekot he
flow control valve is indicated generally at 14 and includes the ports 15 -
control | edthyst peovdldee arpireesute. baidfengedukrvem t he valve 14 is the
Jpressure recording device such as that known as an Anerada Bottom Hol e
Pressure 25 GReferriiagched Riggutes véhyedBend€r amdl ofD { heheohubdhgvdive 14

is the closing tool indicated generally at 18 havin%hthe smal | di anet er
ext ensi on isciudesaltdec landing nipple 12 in which there is shown to be

landed a locking mandrel 13. Those illustrated are known as
i0 the XN lock mandrel and XN landing nipple available from Otis
Engineering Corporation, Dallas, Texas. The landing nipple 11
may.take any conventipﬁal form and will normally be run as a
part of a convéntional completion at a levél clbée to the
producing formation to provide for landing tools of many
15 different types at this level in thé-tubing. Thus, the system
may be run in a_well which was completed without special
équipmentlfor test proéedures.' The-lockinglmandrel may take
any_convéntidnal form and is run in the well aﬁd locked in the
landing_nipple utilizing cbnventional procedures._
20 . Below the. lbcking'mandrel the flow control valve is
s indicated generally at 14 and includes_the ports 15 controlled
by the valve member 16.
Sﬁspended from the valve 14 is the pressure recording
device such as that known as an Amerada Bottom Hole PresSure.
25 Gauge. ) |
| Latched to the. valve member 16 of the control valve 14 is
the closing tool indiéated géherally at 18 having the sméll

diameter extension 19 thereabove.



After the pressure build up curve has been obtained, a substantial
grential w il be present across the valve 14. To relieve this - :
fgrential a pressure relief valve indicated generally at 21 is provided
ch is conventional in formto 05 relieve this differential’®in pressure
‘aad/facilitate renoval of the.lock mandfel and its depending val ve and ,
recordi ng device. The_equalizing valve shown is kpown_as an XO_e%ﬁﬁsz- ing —~
xRS /

Vﬁ.l ve ia,nd is a@gFPébft@_elf lrﬂﬁﬁ%iqrse ngﬂfﬁ:e‘ﬂﬁ’ nﬁ’flf‘ﬁ?_'lpl A&t |b(?r‘?n| Iﬂv\ﬁ:}adsr}

The val ve j rat i ; 10 1 ' i i '

i1 2cd PUBERPEERG FOGECTRRGREL Picth B REATSR AP RRR S ) RISt o
al bod . 2 J tel .2 | :23.

o e b0tk B Upeok e UeREt s o 22cBud e R bantg) 5 s

L]

upper barrél arg I amet e re
t hr oughou Ofy1qi t3 kﬁgg; ' s el ati ) pa r .pore
24a at it eﬁ%ﬁ%%ignSF %ﬁéléalve1%y G;MQEé$sf%r%g#%%geaféﬁiaghugggﬁ §§m

~indigscat gdigeper ahliy ati F2erandidll GerpEduiddikdt edegenendt! Yetbbvdi. The -
upper seal 26 cooperates with the |arge dianeter bore 20 24 through the -
body and dBe thewelo@ecahandredopadatiass Wépehidengnohlloe Ginriretetobdinmg 24a in

the body. The difference in dianeters of the seals 26 and 27 results in a «
pressure despoa: siThe agualiwmbpgctalvewshbwpr éssknewhehswahh&Oveiqualdeti ng
in an upwardly direction. This area of course is exposed to 25 pressure
Wi t hi n t héngubaiyeabode ish@vaddiabadisp divom OtispEndindenring | Corprratiprssure *
will be greater than the pressure within the tubing above the apparatus,
the diffePahipgr Texdfea Wie ¥RVE 49 oae‘éomeﬁapﬁglyo orenadhi by t #8Sval ve
14 I?O pulling tool which is utilized to puil the lock mandrel from
+the well. '
The valve 14 in¢1udes a valve body made up of the upper
barrel 22 and'the lowe: barrel 23; The uppef barrel 22 of the
body‘hés.a relatively:larée diaﬁeter bore 24 th:bughOut_most
15 of its length and a-relatiQely smaller diameter bore 24a at
its lower end..
The valve member 16 is provided wiﬁh an upper seal indi-
cated generalif at 26 and a lower seal indicated generally at
27. .The upper seal 26 cooperates with the large diameter bore
20 24 through the body and the lower seal-27 cooperates with the
smaller diameter bore 24a in the body. The difference in
diameters of the seals 26 aﬁd 27 results in a pressure respon-
sive area subjecf'to well pressure below the valve acting in
~ an upwardly direction. This area of course is exposed to
25 pressure within the tubing above the test apparatus. AAS'the
formation well pressure will be greater than the pressure |
within the tubing-above the apparatus, the'differentiél in

area will exert a force tending to_ﬁaintain the valve 14 in

_ closed'position once it has been closed. Prior to closing of



.closed position once it has been closed. Prior to closing of -7- the
val ve the pressure above and bel ow the valve will be substantially equal
and this differential in area ineffective. Al so, the bore 25 bel ow the
“smal | dianeter: bore 24a is slight- Iy lacger than seal 27 so that the seal .-
is ineffective until it engages borz 24a. At the upper ‘end of the

valve therg,is oy dter?e 2B bBLeke BB’ UM BE157SKhbl BV api upvBed! y

sfaci ng sho agalns osing tool 18 nay bottom as the

¢l os) ng toehbgéghugﬁimgo gﬂslvahaetﬁmg aidewpuatdhy fachreashaskdectdelO
f or engagenent e ing t I'n many instances the bore di aneter

* t hrough thmEBCk'tﬁe gBedr ok BBYoRerhbnkhadlaadambtes poeternadisoshayhtthe
engagi ng shoul der 31 at the upper end of the valve nenber permtting a

*subst anti alypaatriget ahameed10siMgsd othat othe seabeisi indfdestévet hatidhe
shoul der 31" 15 and thus positioned above the val ve nmenber when | atched
thereps. |dtoedgages poxet 2da.the closing tool below the flow ports 15 with
the val ve in open position, the valve body and the val ve menber have
substantial .| endthtieneppesnendoofhihet Ne VQI@BeﬁénbérPIGVﬁé?dnﬁVelnter‘

Jownwardly a_sufficient distance 20 to position all of t 00
‘bel ow t he pait 9rPovd t 28 t Resukbipgi dR dF‘t?RW%&@EﬁSFBﬁlﬁg g%%?ﬁﬁ%ﬁﬂ t ool

urges. the BORIBBEeYSRBar I de(Rs B AR hal B Pado e e (B rClo g
whi ch naln%a &Sls run 1nto the valve and a downwardly facing shoulder 31
io for engagement by the c1051ng tool. In many instances the
bore diameter through the locking mandrel may be.llmited and
it is oreferred to have the'engaging shoulder 31 at the upper
end of the valve member permlttlng a substantlal portion of
the closing tool to be larger in diameter than the shoulder 31
'-15 and thus p051tloned above the valve member when latched
thereto. In order to p051tlon the closing tool below the flow
_.ports 15 with the valve in open position, the valve body and
the valve member have substantial length dlmen51ons_so that '
the valve member 16 may.move downwardly a sufficlent distance
20.. to position all of the closing tool below the ports 15 with
S the exception of the extension l9.
_The closing tool 18 includes a spring housing 32 having
,sprlng 33Ltherein; The spring 33 urges the collected shear
sleeve 34 downwardly against the shear pin 35 which maintains
- 25 the sleeve 34 in up position and the spring 33 in compression. -
Within'the‘springlhousing 32 there is provided an upper
core 36 which supports.the shear pin 35."Depending from the
upper core 36 is a lower core 37 having a'plurality of exter-

nal grooves thereon to cooperate with the colleted shear



- arecess in which the collets_42 0

the sleeve 34 in up position and the spring 33 in conpression. Wthin
pri ng housing 32 there is provided an upper core 36 which supports the
pin 35. Depending fromthe upper core 36 is a |lower core 37 having a
B Ality of exter- nal grooves thereon to cooperate with the colleted
shear -8- sleeve 34. The uppernost—&roove provi des a shoul der 38
agai nst which the colleted shear s|leeve 34 may abut after the_shear. pin 35 -~
has been skreifed34F midisat BPREBRPS (FHCOVEhoRFOVHERSt IRe Frowl@eB9 3§ ovi des W
i ch deeeng4fron1the col | et ed shear

h

wh _
sl eeve 3A9HPHe Heiffhsthecgrlietrdyshedt pleevend4uPper 2bHE GLtefe Whgl ve
menber 16 .to a poi elow the shoulder 31.. A.third groove 41l.praovi des a.
Second arieam ittt Rt SRS Smy tineatately ChOTRE, thE Shstils,
tool isr N.1-hggval . L aahe: col £d ear.-sLeeveg 34 has -
a verti céférgf%l?g4§£§ﬁ1éée§rgl f r#’gfl\%%%chat TR %a’?ﬁpﬁrl\féﬁ E?(L egaéiegfg‘h?g sl ot
Per L S Lfies ol Sffertd £ronfilife U Ya' shebive1bavhnas! AUE! HEOHR LD
[MNJQ%OH-t éﬁto e€§§4fﬂ%pp6§?tg&?%%égro§§§£§9. %ggergthe in Sg% assbeen
sheared tduy i |t§§ef'xﬁ&¥@ PRYEStRE upgernuaadby tRBOvalyenmembeit N6t ke |
shoul der 38 on the Tower core positioning the collets 42 opposite the *
. groove 4la golimpaseiownthé sheulder System thied e@odove MENG®dvidedas the '
pressure relief valve 21 nmade up thereon and the flow control valve 14 .
dependi ngdacn tdweesr £star vhiiehi ehevaloldetd) 42 Theyr beoddprgssedt wheant 17 ®
I s depended fromthe control ' S
s the closing tool is released from the valve.

L)

10 The colleted shear sleeve 34 has a vertical slot 43
" therein into which the shear pin 35'ex£ends. This slot
‘permits the sleeve 34 to move upwardly relative to the lower
- core 37 to positibn thé.collets 42 Opposite the groove.39.
After the'pin 35 has been sheared the collet sleeve moves
15 ddeWardly into abutment with thé shoulder 38 on the lower
| core'pésitioning the collets 42 opposite the groove 41,
In operaﬁion of the test system, the locking mandrel 13
has the préssure relief valve 21 made up thereon and the flow
- control valve 14 depending from the pressure relief valve.
20 :The recording instrument lf is depended from the control
' valve. This assembly is run into the well in the conventional._

manner and landed in the landing nipp1é 12 with the dogs 44

..‘, .

locking the locking mandrel in the landing nipple and the seal
45 on the locking mandrel sealing between the mandrel and the
25 landing nipple 12. The system is nbrmally run with the well
shut-in at the surface and with.the control valve in open
‘position. |
_ After the locking'mandrel has been lénded; as by conﬁén;

tional wireline procedures, the clésing tool 18 is run on



valve. This assenbly is run into the well in the conventional manner and
Tanded in the 1anding nipple 12 with the dogs 44 |ocking the | ocking
mandrel in the landing nipple and the seal 45 on the | ocking mandrel
seal i ng betweéen the mandrel and the 25 | andi ng ni pple 12. The systemis
normal Iy run with the well shut-in at the9surface and with the control

val ve in open-position. After the |ocking mandrel has been | anded, as_b
donven-. ti onEfeline|and engrI rekth the crakvegremeer 1851 s Aunthm C°1l@g/s
wireline and engaged wth the val ve nber 16, As the collets 42 strjke
the upper ehd Bgrgﬁﬁ Faey PRETH end tqr’E tBei ¥gl¥s HerPefe &SRS atdl the

ol | et il ], into th : d fle N dl er i h
To move pastiTherostoRRrEtrdl 4T PRl RELIB e hatnaPYe ARN G Ot
the shoul defq Lﬁg BE' 'ﬂ%x%% twa ”t§X§89ﬂiTth%h%lmeee’oe &&8”§5Ltt t&geShear
pin 35 is engaged and the parts are 1n the poSition shown in Frgure 4,

exceptos hatsidiergdt V81 MEHPEndNgaghasistedel e theldvdGap0Sichion
shown in Figure 2 with only the 10 extension 19 opposite-the flow ports
15.  The wedHouBdd¥e) the £F£ih® Bbowilo dghenntRechfethbowieapabizlyi tineg1of
the forma- tion. After the desired data i s obtained regarding flow rates,

t he cl osi nth@odhddr | Bi0YBdi ¢ psRGabydt andheh@opattenasbodn theFpoeieion
and 4 to nove the upper end of the valve 15 menber 16 i nto engagenent

wi th the shshdwterid6Fpgoveddd lexcep: [thetr tnel vdlvéemembssuardr elbefingal ve

housi ng 47 to arrest _
tool are in the lower position shown in Figure 2 with only the

10 extension 19 opposite the flow ports 15. The well is permit-
ted to flow to determine the flbw capabilities of the forma-
. tion. After the desired data is obtaiﬁed regarding flow
rates, the closing tool 18 is moved_upwa:dly to the position
shown in Figures 3 and'4 to.move the upper end'of the valve
15 member 16 into engagement with the shoulder 46 provided by the
1oﬁer.end of the pfessure relief valve housing 47 to arrest
upward movement of the valve member 16. At this time, the
well is shut-in at the lower end of the tubing which is
édjacent to the producing fofmation and.thé recording instru-
Zb ment i7 will begin measuring the increase in pressure in the
well adjacent the'prbducing'fotmation tb provide a pressure
build up curve. At this time, the closing tool may be removed
or the closing tool may be left in place until after the
pressure build hp curve measurements have been completed.
25' In removing the closing'tool-é strain is takén on the
lwifeline sufficient to shear pins 35. When this oécufs the
spring 33.expands and drives the collets 42 to the area of the

groove 41 ih,the lower core 37 permitting the collets to be



)

sapmar d movenent of the valve nember 16. At this tinme, the well is shut-in

{ he recording instru- 20 ment 17 will begin nmeasuring-the increase in
sure in the well adjacent the producing formation to providé a pressure
i#d up curve. At this time,~ the closing tool may be renoved or the

cfosing tool may be left in place until after the pressure build up curve —,
measur ements have been conpl eted. 25 In renoving the closing tool a ™ -
~strain is taken on the wireline suffl@ient to shear pins 35. Wen this '
occurs the spring 33 expands and drives the collets 42 to the area of the
groove 41 in th&FRRGtedras 3theePRss | FRPYIECE P} 2Rt BhPeClosSiBI et racted *
as they pass shoul der, 31 and the ¢l osing tool be renoved fromthe well.
After the cl osi_ntg°‘{'j]oot'r°_ 5 fb%%"?‘in@m 92 ¥otk- mandrel and the depending

val ves and recording.5. i st rument s. e retrieved.fromihe well
usi ng conventi onal r}\g\f?eeﬁ i?'nkée p?g‘(?:%ﬂ‘ﬁ%cggl %ﬁ%ﬁ\g—?femmﬁe? e@ile. s@%?lém f.or
wel I's conprisin | i Dy ; O g% g 0, ein, a lock
mandrel rel easab %/ﬁqéo%j;géd&?n%g?& andilﬂr}g ‘%u pp %,argé plroée@éfjégg elief valve
carried s instruments may be retrieved from the well using , ¥

conventional wireline procedures.

@

* -



05 by the | ock mandrel, a val ve suspénded fromthe | ock mandrel, said

®val ve including a val ve body having lateral ports—atr its upper end and al\
| fo

means for Yel easing 10

- ungagi ng e d watve monber and moving 1t rrom onen NI NETUREMARES. T
- said closing rédr from said* vl vé ménber W th said

val ve nenber in closed position, said closing tool having a small dianeter
\gxten3|on at its upper end, said closERRIM8ol and the valve nenber
i rensi oned such that said cl osing_tool tension.i S_opposite.said _ports
r& ii HEBP&?S

when said tool &nd vdl YEShefBEFeR
=in its ope
the val ve.

0£5we

an e ABEf ggaa@BrAﬁangaia- afgante
osSiti,on, .and a pressu i ' [
Rab2Ry), TR e VEr SBPFE Bomt (1005, RABREEL” SRR OT

rgrooves thepginy g '88%d”§gﬁ§?g9r§%§3239|¥|%g%ﬁﬁgﬁgpgﬁﬁkgf|@QQbegcQEP@EQJ a

pressure relile

valve carrie a slide valve

suspegged B?O:Eh[ahio_l:ﬂck\aﬁa%@rl‘?l a $31¢eSldudpetdade firopl YN d ok Mar iy _'

having| ate

al ports at 1ts upper end and a slide val ve nmenber novabl e

downvar dl yga; ubat gat iidl 1diashanae viakewbodvd hefing latdred medwolat dts

] §ngaging said slide valve menber and moving it upwardly from25 . open to
7l osed posupper, emdaand @ vallveasienbeanimbwdkiss rigetwedn fopem sand ¢dbeed

menber with said slide valve nenber in closed position, sai d cl osing:tool
having a spablitdbaspt ar cldsdmg doclkt fars eppegirgdsaddi vatvesmegbesorndnd
-slide val ve di nensioned such that said closing tool extension is opposite

-12-
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moving it from open to closed position, means for releasing

said closing tool from said valve member with said valve

‘member in closed position, said closing tool having a small

diameter extension at its upper ehd, said closing tool and the
valve member dimensioned such that said closing tool extension
is opposite said ports when said tool and valve membef are
engagéd and said valve member is in its open position, and a
pressure récording instrument suspended from the valve.l_

2. A test system for wells comprising, a landing nipple:
having grooVes therein, a lock mandrel releasably_locked_in
said landing nipple, a pressure rélief valve carried_by the
lock mandfel, a slide valve suspended from the loék mandrel,

said slide valve inclﬁaing a valve body having lateral ports

'_ at its upper end and a slide valve member movable downwardly a

substantial distance below said ports, a closing tool for

" engaging said slide valve member and moving it upwardly from

open to closed positidn, means for releasing said closing tool
from said valve member with said slide valve membér in closed
position, said qlosing tobl having a small diameter extension
at its upper end, said closing .tool and slide valve

dimensioned such that said closing tool extension is opposite




L§E§§ on, and-a pressure recordi ng i nstrunent
gnded fr !'Iﬂ WﬂllHﬂmHm . . The test systemof Caim 2 wherein the

d val ve nenber are engaged and said val ve

@r sarkl es upper and | ower seals straddling said ports

W th the upper seal having a larger psggsure responsive surface thanh the

- | owner

‘seal which after the val ve has been cl osed urges the val ve nenber - N

toward cleskd postti whein sadshoreel t andevhlpeesember Hre engaged andtest
systemfor wells substantially as hereinbefore described with reference to
and as sheakdi maive acobeyarhs nigndmw Agyerl@ozn@@n, and a pressure
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closed urgés the valve member toward closed position in-

recordlng 1nstrument suspended. from the slide valve.

C @

_3. The test system of Claim 2 wherein the slide valve
member carries upper and lower seals straddling said ports
with the upper seal having a larger pressure reSpdnsive '

surface than the lower seal which after the valve has been E?

-response to well pressure.

4, A test system for wells substantlally as hereinbefore
described with reference to and as shown in the accompanying

drawings.

s :
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