17 April 2006 -1- DOWNHOLE PLUG HOLDER AND IVETHCD Rel ated Case The pr esent
application clai s priority from Provisional Application NoAprib®0916, 572
filed August 31, 2000 entitled Liner Hanger Running. Tool and Method. Field
of the Invention The present invention relates to-the plug holder of the

type suitable for supporting a liner w.per plug and for thereafter
rel easing the liner wiper plug in response to increased fluid. pressure

The plug hol der sub of the present inveq[ion may be used in a cenenting
operation, with the liner w per plug separating a cenentatious.fluid from

anot her fluid Backgroun@vnes: g iy i onal |iner hanger running
~tools include a plug holder sub adag{%g HS??{EB’E%ME THAO ner wi per plug on
"the running tool during a cementing operation. The plug holder sub is

[ and the liner wiper plug is

convent i onaRélgtedatigfed to the running string, _
attached to the p ug hol der sub by a shear connection. Unfortunately, these
emat urely weakened or are sheared either

shear connectio nt |
%né{nggéﬁ?&?{’%‘i? 'gp C%w@ Réority fromt Bmvtsionampmgﬁbnqqgm pl ug

by running tool
| andi ng- an
%0/316 572 filed August 31, 2000 entitled Liner Hanger Runmng Tool and Method.

Field of the lnvention '

- The present invention relates to the ptug holder of the type suitable for |
suppomng a finer wiper plug and for thereafter releasing the finer wrper plug i in
re

: sponse to mcreased ﬂwd pressure The plug ho!der sub of the present invention

may be used in 3 cementing cperatlon with the finer wiper plug separatmg a

cementatious ﬂurd from another fluid.

Background of the invention

Conventional liner hanger running tools include 3 plug holder sub adapted
o suppoxt a liner wiper plug on the runmng tool dunng a cementlng operatnon The
plug holder sub is coaventionally latched fo the runnmg string, and the liner wrper
. plug is attached to the plug holder sub by a shear connection. Unfortunately, these
- shear connections frequentfy are premature!y weakened or are sheared elther by |
| running tool mampulation or by the momentum of the pump down piug tanding and

- seatmg on the liner wuper piug




seating on the liner wiper plug. 17 April 2006 -2- Sorre manuf act urers have
included a plug hol der sub that has a latching |ug and a 5hfpil #6s| eeve.

The plug cannot be released until the punp down plug shifts the sleeve to
al low the | atching Iugs ‘to relax and thereby allows the plug set to
‘separate fromthe running tool. U S. Patents 4,624,312 and 4, 934, 452

di scl ose plug hol der subs which use a collet. |nstead of a Iatchlng | ug.

U. S.. Patent 5,036,922 discloses a runnipng tool which enploys a piston that

is shifted in order for the plug set t©6 be rel eased. Wile the above
to -runni ng t ool

systens may prev&ph a f. the Iug set due
eH{aﬁGEIcHESrs h%&%ﬂ?f ‘%rd %‘ﬂerrmibufmi haghbdstdng lugf t he

movement or mani pul ation;
t he punp down plug and the colum of fluid

| t d
Pentnat nat e e i TREF! HffBlusichraBlitreimson orttinegunss o playghis n_many

behi nd that plug
or "hamrering"” force will cause the plug set to

| hi
el ease so it gEvE iy éﬂ%ﬂ%ﬁ@t‘@r‘ugﬁai@rmamm&ﬂteréﬁ?ealb%%é%;L@r’ggtwerefore

.rel ease so
cannot properly calculate the fluid di spl acenents. This hannerlng ef f ect

of the pumSeE¥M PEgthetioningdoalhe).5i Reterits ﬂ@?él@tg%n@%é&hﬁ% ?‘ﬁCt of
~prematurely releasing the plug set may ruin a cenenting | O %epri or art

e e L e
-discloses a running tool which emptoys a piston that is shifted in order for the plug
set to be released

While the above systems may preveht premature release of the plug setdue

fo runmng tool movement or manipulation, they do not prevent premature release
ofthe piug set due to the momentum of the pump down plug and the cotumn of fluid
'behmd that plug- when it lands and seats an the liner wiper ptug In many
vapp!ications,.this fanding or “hammermg force will cause the plug set to release so
fast that the operator cannot detect the release and therefore cannot properly
calculate the fluid displacements. This hammenng effect of the pump down plug

' hittmg the liner wiper plug and the effect of prematurely refeasmg the pfug set may
| tin a cementmg jOb The-prior art has not addressed the probtem of prematurefy
'releasmg the ptug set due to this hammering effect of the pump down plug hlttlng
the liner wiper plug Asa consequence, the operator may not be ab!e to calculate

the fluid dlsplacement after the pump down plug has sealed and tatched into the

liner wzper p!ug




the Iiner w per plug. As a consequence, the operator may not be able to
calculate the fluid displacenent after the punp down pl ud? ARSI 2% ed and

| atched into the Iiner wi per plug. 17 April 2006 -3 The di sadvant ages of
the prior art are overcone by the present invention, and an inproved
downhol e plug hol der and nethod for supporting a liner wi per plug are
hereinafter disclosed which increasg_the reliability of cenmenting
operations. Sunmary of the Invention According to a first aspect of the
present -invention, there is provided a plug holder sub for being supported
on a conveyafbe disabvdrdagescof the prior ant iarey oserppoe tiyrthe peessnpmvemtiong and f or

rel easing the wiper plug in response to an increase in fluid pressure

Cwithin hfeal BV ESvriHoRUbIEE holti&eary M@thbelf&%upwbngtemﬁvﬁgeq;lu@ general l'y

t ubul ar body adapted for connection with the conveyance tubular and having

a throyghpo ﬁaﬂé?déclﬁ' gcg er%%e e réfh"abgﬁyhotﬂ% n‘ﬁ@ﬁ't@y@’égaetﬁohé‘b“' ar, a

retai ner ne for _ e ‘W per body, the.
ret ai ner rrenber novabl e from a retaining position to a rel ease position
for releasing the wiper plug fromthe tubular body; a piston novable

~within the tubular body in response to fluid pressure wthin the
throughﬁbﬂ@ﬁi&ﬁﬁﬂ&ﬁﬂ@ﬂéﬂhlng position for preventing the rel easing menber
fromnoving to the release position, the piston acting against a fluid
.. Wl t hin \ According_.to a first aspect of the present invention, there is provided a plug
| holder sub for being supported on a.conveyance tubular for temporarily supporﬁng
a wieer plug and for releasing the wiper plug in response to an increase in fluid
preseure within the cO_nveyance tubular, the plug holder sub compfising: a generally
tubular body adapted for connection with the conveyance tubular and having a
throughbore in fluid communication with the cohveyanrce tubular; a reteiner member
for atteching the wiper plug fo the tubular body, the retainer member movable from
.a retaining' position to a release position for releasing the wiper plug from the
tubular body; -é pieton movable within the tubular body in response to ﬂuid preesure
*w1th|n the throughbore from a retalnlng posmon for . preventsng the releasing
_ member from moving to the release position, the piston actlng agatnst a fluid within
a chamber W|th|n the tubular body when movmg to the release posmqn; and a
metering jet along a fluid flow path from the fluid chamber to an annulus about the
tubular body, such_ that fluid pressure within the throughborerestrain_s-movement of
‘the piston to the release position until fluid is forced through the metering jet,
g thereby preventing release 'oflthe liner wiper plug until tﬁe piston. r’h'oves, to the

release position.




a chanber within the tubular body when noving to the rel ease position; and
a- netering jet along a fluid flow path fromthe fluid chbhderl3d6an
annul us about the tubular body, such that fluid pressure within the

t hroughbore restrains novenent of the piston to the release position until
fluid is forced through the netering jet, thereby preventing rel ease of
the liner wi per plug until the pistgn noves to the release position. 17
April 2006 -4 According to a second aspect of the present invention, there
i's provided a plug holder sub for being supported on a conveyance tubul ar
for tenporar Atgording ipardecogd aspechef thal prgsamdnvention, aherads pepvided aM per pl ug

I n response to an increase in fluid pressure within the conveyance

tubul ar pyghRoi@drusut #rdssing Uipp oY iopl Q%on@ey&%@éthﬁﬂxllab’ féru Rt Rrarfppdy adapt ed
for connection with the conveyance tubul ar and having a throughbore in

fluid c | I ] ce. t B lar: et ai ne. er for
at t achi %%ﬁg‘%% Vr‘{g)rgr m“ég i EB rur%%g %ﬁﬁige ﬁ%ﬁ @P%E)Be(fé?ﬁﬁ%@ a{r?.'e'[" (z;iriene(LFTbrrenber_
novabl e, from a retaiq%nﬁﬁfosition to a release position for releasing the
wi per plfuid PresRERytiin BiA canveiripe tabylars thenplagingldey sup ¢aBPESIRRtHi n t he
_-tubular body in response to fluid pressure within the throughbore froma
r et ai ni gengrallyi wibdlar body mdaptedtfongornastion adithi thercongepsece ftulydamand ng to t he
rel ease position, a radially interior surface of the piston engaging th
T et-ai nehavimgtd erolighbpresivneinid dofenurédation avithreeTbsriveldrwa taBwiamg retainer '
member for attaching the liner wiper plug to the tubular body, the retainer member
movable from a retaining position to a release position for releasing the wiper plug
from the tubular body; a piston axially movable within the tubular body in response
to fluid pressure within the throughbore from a retaining position for preventing the
retainer member from moving to the release position, a radially interior surface of the
piston engaging the retainer member td prevent the retainer member from moving
to the release position, and axial movement of the piston releases the retainer
| member to the release position, the piston acting against a fluid within a chamber
_\f\{ithin the tubular body when moving to the release position; and a metering jet
along a fluid flow path from the fluid chamber to an _annd[us about the tubular body,
~ such the fluid pressure within the throughbore restrains movement of the piston to
the release position until fluid is forced through the metering -jet,. thereby preventing
release of thé liner wipef piﬁg until the piston moves to the release positioh.
"According to é third aspect of the present invention, there is provided a -

" method of supporﬁng a liner wiper plug on a conveyance tubular and for releasing

the liner wiper plug in response to an increase in fluid pres_sur_e‘Wi_thin the




to the rel ease position, and axial novement of the piston rel eases the.
retainer nmenber to the release position, the piston actiFgApgkii®st a fluid
wi thin a chanmber within the tubular body when noving to the rel ease
position; and a netering jet along a fluid flow path fromthe fluid chanber
to an annul us about the tubular body, such the fluid pressure within the
throughbore restrains movement of the piston to the release position until
" fluid is forced through the netering jet, thereby preventing - rel ease of
the liner wper plug until the piston noves to the rel ease position.

Accor di egvegaricet tubURr,aBBeRbthel dditbrisings BRividiny angérnallyt faBhiar bsdpr ovi ded a
nmet hod of supporting a liner w per plug on a conveyance tubul ar and for

rel easi Q@aﬁt&ﬁf&r' ddRhot %trp*h‘égcdggeﬁﬁéé?%bﬁﬁart&oaﬁbdu %Eh%ﬁ hbdrd i ! Ui d

pressure wthin the 1 conveyance tu he met hod

conpri sipng: ovdn ner al | r bod tedfor connection with
the conag eRBERAIPE iy H6S Rabtednce ERHBG B6yee B ke noBBSdh: cat L on

wi th the conveyance tubul ar; providing a retainer nmenber for attaching the
li ner wl 'r@é@ lingr t"\f'féeftﬁl%f“hith@ot&@waftbﬁéy,rtbﬁefﬁwefmm@f Mot e froma
retaining position to a release position for releasing the [iner w per plug
from -t flemtautetdining position twoe iatepsa posiion forweleasing tHedineutyipeaplugdeyn i n response
to fluid pressure within the throughbore froma retaining position for

pr event ihagtubbiar HolRi m@fnn?r@lﬁs@dn Withim FeViuBAiak ®obiyn re$EA8E tBaRAd | On, the

pi ston acting against a fluid within
pressure within the throughbore from a retaining position for preventing the retainer
member from moving to the release position, the piston acting-against a fluid within
a chamber within the tubular body when moving to the release position; metering

discharge of fluid along a fluid flow path from the fluid chamber to an annulus about

the tubular body, such that fluid pressure'with_in the throughbore restrains

movement of the piston to the release position until fluid is forced through a

metering .jet, thereby preventing release of the liner wiper plug until the piston

moves to the release position; ai!owing the.retainer member {0 move to tﬁe release

pésition when the piston is in the release po's.ition,' thereby releasing th_e. liner wiper

plug frqm‘the tubular body; and monitoring a drop ’in fluid pressuré in response to
the release of th.e 'iiner wiper plug. | |

'Thé'plug- holdér _sub bf the 'embodiments of the preSeni inve.ntion may be

used for positioning a wiper plug which may be lfeleased from a liner hénger running

" tool or the end of a tubUIar string during a cementing opefation_. The plug holder

. s@b may be releasably positiohed on the lower end of the iiner hangef.funni,ng tool,

and may be sized to pass a pump down plug, which lands in the 'Iine_r wiper plug



a chanber within the tubular body when noving to the rel ease position;

metering discharge of fluid along a fluid flow path from%Aeri¥3096d chamber
to an annul us about the tubular body, such that fluid pressure within the
_ throughbore restrains novenent of the piston to the rel ease position until
fluid is forced through a netering jet, thereby preventing rel ease of the
l'iner wiper plug until the piston_ gJmoves to the rel ease position; allow ng
the retainer menber to nove to the rel ease position when the piston is in

~the rel ease position, thereby releasing the liner wiper plug fromthe

t ubul ar sipspdyted BRGHEPMIRY 10BObRtHEIENR hdldéd sl TRE SiReRel Pugeropse to  the
rel ease of the liner wiper plug. The plug hol der sub of the enbodi nents of

(he Pressiieoldd s Md Al MRiiePEub WPMhahflr RS bledBhE BrédliREeidbe s Whi ch may

a Toma anger runni ng e en a tubul ar

tri ' ting. tion. Th l.ug _hol b r b I bl
pos ¢ 1 oBCPIBR BB i TR BoF EeH ymeBrm G al, BP0 0! SEnd my be

sized to pass a punp down plug, which lands in the |iner wper plug 17 ‘
Apri| 2@estc thg;panyugmqf&g ght ﬁwmnﬁﬁwmgiusmterm qnﬁéatﬁhiag iMeIRr sub. The
| iner wiper plug may be connected to the plug holder sub in a manner which
pr event bnepivépart pluge Ordecthe uoip davre plollg ssealingfy seatechand latchiedgvitnaol , ei t her
upon neni pul ation of the running tool or due to the hamrering effect of
the _pU”fhe%Y‘@oﬂhéqlnéﬂbiBéﬂ pldg, MM pradsine 88ts bﬁtaopiétbﬁwhich may be moved '
| to unlock the plug set from the running tool so that the plug set may be released
and allowed to be pumped to the landing collar. .
The piston that unlocks the plug set from the running tool acts on a fluid filled
chamber which is vented to the annulus through an orifice. When the pump down
plug-is sealed within the bore of the liner wiper plug, increased fluid pressure acts
on the piston. The type and volume of fluid vented, as well as the size of the orifice,
‘may determine the time it takes to move the piston to a plug release position. This
‘time may be important to allow the operator to determine the correct displacement
“of cement volumes for cementing the liner in the well.
The plug holder sub may allow the running tool- to be manipulated without
any detrimehtal effects on the liner wiper plug. The pump down plu_g may be
purhpe'd at any desired ‘speerd'to the liner wiper plug and sealed and latched. The
| hammering effect o_f'Ianding the pump down plug on the Iinelr wiper plug will not_
prematurely release thé plug set. After the pump down plug has been seated and -

; latched, the operator may increase pressure to the running tool, theréby confirming

" to the operator that the piu_g has been seated in the liner wiper plug. Thé operator




liner wi per plug. Once the punp down plug is sealingly seated_and | atched
within the bore of the Iiner wiper plug, fluid pressure HcArrilZP0§ pi st on

- which may be noved to unlock the plug set fromthe running tool so that
the plug set may be released and allowed to be punped to the |anding
collar. The piston that unlocks the plug set fromthe running tool acts on
a fluid filled chanber which is vepted to the annulus through an orifice.
When the punp down plug is sealed within the bore of the Iiner w per. plug,
increased fluid pressure acts on the piston. The type and volune of fluid

-vent ed, may cakliatedthie eRact sinbainDdf digptacidnt fidids it WiMtakietoodomant tHehlimet | ne i t
takes to nove the piston to a plug release position. This tinme my be

| mpor t aptihb Gyl TRW LIS rBR&IrE Rty ﬁ@n%%tlﬁ&@h% tcaes:ﬁgmees.fstowtam@wenent of
cement volumes for cementing the liner in the wel he pl ug hol der sub may

- allow the run oo ul at effects
“on the P) MRYE W Po @grp beagei.ﬁg&gﬁfmﬂ&&%ﬁpp?%‘d‘ ﬁ@§ atngnpwqrre%é” &B&lﬁy desired
speed to the |liner wper p and seal ed and | atched. The hammering effect
of | and?hd S@hw"lp}wﬁpb@m@sgmgtebﬁ prefleterminad 3oyt obiime, WNED 8P 1S premat urel y

rel ease the plug set. After the punp down plug has been seated and
| at chedimpoanienbiodheoperaten peing @blectoaletrredaihe comemtrd@plaspnmentqu!wnes t her eby
~confirmng to the operator that the plug has been seated in the |iner
Wi per plodgem&hihgane figeran thkivelpri | 2006 - 5b
Embodiments of the present invention may provide a plug holder sub for
releasing a liner wiper plug in response to high fiuid pressure acting against a
pistdn, which in turn expels fluid from a chamber through a metering jet. -
Embodiments of the invention may brovide an improved method of reléasing
a liner wiper plug in responsé to fluid pressure, such that fluid pressure moves a
piston from a retaining position to a release position. The time it takes for high
pressure to expel fluid through a metering jet is monitored to increase the reliability
of properly reléasing the liner wiper plug during the cementing operation.
A C-shaped retainer member rﬁay be used for attaching the liner wiper plug
- to a tubular body, wherein movement of a piston fo a release position releases the
_C-shéped retainer to release the liner wiper plug.

The C-shaped ring méy havé threads or other internal gripping members for

gripping _ engagement , with the - - liner




may cal cul ate the exact anmount of displacenent fluids it wll take to
cement the liner in the well. The fluid pressure may thelf 4priliZ08feased,
causing the piston.to start to nove to the plug rel ease position. The punp
down plug and the liner wiper plug as a set will thus be released after a
predeterm ned anmount of time, which again is inportant to the operator
being. able to determ ne the corrects di splacenent volunes for cenenting the
liner in the well. Enbodi nents of t%e present invention may provide a plug
hol der sub for releasing a liner wi per plug in response to high fluid

- Pr essur iR bluggAgRbE jcBmap bRb Mave kieaTal thiedddIfor XRRES ehatethdnt om a

chanber through a netering jet. Enbodi nents of the invention may provide an
i ”proveq/itﬁ‘?ﬁé‘ﬁgulﬁifbé easing a liner wiper plug in response to fluid
pressure, such that fluid pressure noves a piston froma retaining

position to &, releas ositiop., The.tine it.takes for hi ressure to
expel fl uid The Bl d%eﬁ”é’r?fgtgejdgfcri%drﬁS?HCEdHP%'ﬁSt”bayi ‘ﬁ%FQgB’e’eﬁ Creliability
of properly releasing the liner wiper plug during the cenenting operation..
A C shapBeiTelalivalyiraxpaBs$fer nay be used for attaching the liner w per plug
to a tubul ar body, wherein novenent of a piston to a release position.

r el eases t heTlrshanddfurtteni stgects, ofeablres s and hadvantages wofpdne piresgent The
C-shaped ring may have threads or other internal gripping nenbers for

- gri ppi nfhvenbroRNEBdcomid Bppdient froMr thd foliing 284i8d description, wherein

- reference is made to the figures in the accompanying drawings.

Brief Description of the Drawings




- -5¢c wiper plug. A netering jet may also have external threads f or threaded
engagement. with the tubular body. The plug hol der sub ofl % Ailf088r i bed
enbodi ments may be highly reliable and relatively inexpensive. These and
further objects, features, and advantages of the present invention wll
beconme apparent fromthe foll ow ng detail ed description, wherein reference
Is made to the figures in the acconpanying drawi ngs. Brief Description of
‘the Drawings 17 April 2006 Figure 1 is @ cross-sectional view of a plug

hol der sub according to the present invention, illustrating the position

| ghecommonents | St aBhes okl el P*f%éofﬁler“gvb"%pésgﬁm'sﬁ&éh? rom the

the centerline and positioned for release oOf

pl ug hol derpréddnt RReh t he. centerline. gure 2 is a
S ohlth fltht{?:Son rtgggg%m%h"fdﬁo"m’ﬁ@"tﬁ&f @@ﬁC@U@ltédmtiMmer n Figure

cross-sectional view of a

1, illustr rt' n of | iner wiper plug attached to the
pl ug  hol dg‘ﬁ‘bés]ﬂ%‘t’%nnﬂeo %F‘eﬁ ﬁ% cght eﬂﬁe Qf@rﬁ%ﬁﬂgn%foraddascebﬂaeadeson t he

ri.ght si devﬁéﬁ"_t ﬂ'legef centerline, Detailed Description of Preferred
Enbodi nent $ 5 FU%E 9™ %P’EB?OQ%F?U'@%&M@QM% df i@ Eentedinpporting a

conventional |iner
‘ . Figure 2isa cross—sectlonal view of alower podfon of plug hoider sub shown

in F:gure 1 i!lustratlng the upper portion of a Imer wiper plug attached to the plug

hofder sub on the left side of the centerline, and released-on the right s:de of the.

centeﬂlne.

Detailed Description of Preferred Embadiments

| _Figure 1 depicts a piug holder sub 110 for supporting a conventional liner
wiper p!ug.l The sub 110 includes the body 112 secured to the lower end ‘of the
funning tool manerei. Before the running tool and liner is lowered in the well, the.
liner wiper plug engages locking ring 114, wkich is supported between body 112
and the lower bady 116 by piston 134. Locklng r:ng 1 14 mcludes grooves or
a threads 1150r other suitable members for gﬂppmgly engaging the lmer wiper plug.
Seal 120 on the Iower body 116 seals the plug: holder sub to the liner wiper plug
, ‘Threads 128 connect the body 112 to lower body 11 6, and seal 122 seais between
.these connected. bod:es
| The body 112 mcludes a passageway 128 which is opee to the annulus

about the running tool. An orifice jet 130 with a _relatt_vely sized orifice is positioned '




W per plug The sub 110 |ncludes t he body 112 secured to the | ower end of
the running tool mandrel. Before the running tool and | i Wetpiils2008wer ed i n
the well, the [liner w per plug engages |ocking ring 114, which is
supported bet ween body 112 and the |ower body 116 by piston 134. Locklng
ring 114 includes grooves or threads 115 or other suitable nmenbers for
grippingly engaging the [iner w per plug. Seal 120 on the |l ower body 116
-seal s the plug holder sub to the liner wiper plug. Threads 128 connect the"
body 112 to |l ower body 116, and seal 122 seals between these connected -

bodi es. The amdyhid part] s prdgs. 8 which.is open to the annul us
about the running tool. ,&H@or?@l( ﬁé’%gﬁiﬁ%d%éfrﬂeﬁgﬁmeatwmtwemeﬁ%mnhce
his port, and preferably includes

t
i's positi onegds IMuiARbh fmrérm(?é)%laﬁ% gaé@ 8 qunzq@@ythslﬁﬁt@ tanwhichiigudgianmber

t hreads for engagenen

132 i-s'presghl t.h ton 134, which includes an OD seal 136 and an
| D seal.-138. W&%[l %65[]&]5'?'(@\/&?3“% | ands within the liner w per plug, the

i ncreased - pressyre thin the running tool acts on the p| ston- 134, which -

inturn is forced UpWERYRR e slugf lnodsiwithinthd infer gl 432incIhe .k at e
fluid exits the chanber will be determned by the charagcterl s{eaégdof the

1" 2 ot ¢ oo cownetcanyrorn o charber *AAELI 0L e o "
Fi qure 1s mrchtommeﬂmmd freal iheghahiber 192 Ph ML alQ &S the chamber will l.
| be determmed by the characteristics of the fluid within the chamber 132, and the
| size of a selected orifice in the jet 130 posrtroned downstream from the chamber
The left side view of Flgure 1 shows a pin 131 sealing off a weep post to the
chamber 132. The pin 1 31 hasa small port therem for slowly releasmg pressunzed
ﬂurd to the annulus. The pin 131 may be secured within the weep port by a swagmg
operatlon and is another form of a metering jet. The nght side llustrates a jet 130
for threading to- the body 112,
A srgmﬁcant advantage of the plug holder sub accdrdlng 'to‘ the present
mveﬂtlon is that the increase in fluid pressure is not the pramary factor that
‘ determmes the release of the plug set. The rate at Which the plston moves up to
expel ﬂu:d from the chamber is primarily a function of 3 pamcular ;et srze and the
’ type of ﬂund in the chamber. Accordmgly, lhe operator will see an increase in
. pressure when the pump down plug is landed on the liner wiper plug, and will then

know within selected limits; that a predetermtned amount of time should elapse

from that Increase in pressure until the p!ug set is released Once the plStOﬂ 134




.chanber 132. The pin 131 has a smal | port therein for slowy rel easing
pressurized fluid to the annulus. The pin 131 may be seckir2Bihd00Ri n t he

weep port by a swaging . operation, and is another formof a netering jet.
The right side illustrates a jet 130 for threading to the body 112. A
significant advantage of the plug hol der sub according to the present
invention is that the increase in fluid pressure is not the primary factor
that determines the release of the plyg set. The rate at which the piston
noves up to expel fluid fromthe chanber is primarily a function of a
parti cul ar metessipde ranstetdielimindREtBivofukld Wi b NE .Shanber .. - Accor dingly,
the operator will see an increase igo%btgs@ﬁﬁﬁhﬁﬁﬁﬁ"‘gﬁ@%ﬂﬁ%qul ug is
| anded on- tdkidd MRy 114 BY¥eelb i [l then know, within selected limts,
that a predeter n‘?ﬁjed amount o Vteﬁ-gn‘glagh%waf p‘fﬁ%@”ﬁ%ﬁlﬂgﬁm linevovigase in
pressure Umhid addg is released. Once the piston 134 17 April 2006
pldg ‘*E’P”& ‘f"ﬁ"n%!f’% ?h%%\%aaﬁ%'%miﬂngﬂﬁe et Bt -

-noves up to reduce _
14 is free to nove radially outward, thereby

theC s hapefjﬁte ﬁ%ﬁﬁ"g? Qﬁdp%?ua Bl gy dheipisina it dwynbe blaged ThanEnihiaped

rel easi ng
Iocking'rigg%}l4 may be biased out but normally held radially in by the
pi ston 134°T¢AT R relgase by dagidowinead foweed toalivgidpdriig! ease by the.
downward force on the |liner wper plug. Plugs are conventionally runin a

vel | in pairs, P acqpvetfidmaligiamn subuatbin oV theTidl heiad: 4h SU1 ted for
~supporting one pair of liner wiper plugs. I'n some | o
o shown in Fig:ure 1 is suited for Supporting one pair of liner wiper plugs. lﬁ some
7 ' éppiicatioris, one pair of plugs are preferably used before the cemént.ﬂuid, and
another set of wiper plugs are usled after the .c,ement fluid and before the displacing
fluid. For this latter épplicaﬁon, each of the plug sets may be separateiy releas;et.:i
irj response to an increase in fluid pressure, which moves a respective -pistén fo |
expel fluid lfrom the chamber and thereby release the plug set. _bne piston
responsive rto a Iow pressure fluid could thus be provided on the support sub, with
. that piston'. releasing the first plug set. Ata higher fluid pressure,‘a seéond pist.on
-may moye in response to fluid pressure tg release the second plug set. Each piston
‘may for@’ﬂuid through a selective orfice in a jet. If desired, the second piston
‘ andlor l?oth ﬁrst and second piston may be sﬁear pinned so that rib méver_nent-
i OCCUfs_until a sel_ected pressgre'level is'obtaiﬁed. If d.esired. 'the' ﬁ:-'st plug set

alternatively could isolate the poit for the second plug set so pressure could ﬁot act

‘on the seco'nd plug set fill the first plug set was releaséd. -




one pair of plugs are preferably used before the cenent
anot her set of wiper plugs are used after thel7apshi006| uid and
fluid. For this latter application, each of the plug

~ sets may be separately released in response to an increase in-fluid
pressure, which noves a respective piston to expel fluid fromthe chanber

and thereby rel ease the plug set. One piston responsive to a | ow pressure

fluid could thus be provided on the support sub, with that piston releasing

the first plug set." At a higher fluid pressure, a second piston nay nove
Each piston

in response to fHigid Ddesictyitite hRtone] R %?tstrgfam? d;gﬁpsgqéjl thtgéprs@gpeq he

may force fluid through a selective orificéein

hat no moverent eeenr oo Mo AR S SRR BLE Pueacbanoane tsbmatined. |1

- that. no novenent occurs-until

de5|red t hard: veI uld isolate the port for the
second pI ug rsé""t‘jg?tgzgirdé‘g'gﬁirﬁ%’@} UFBP Jt eo‘i%quﬂé maseagaivaylio§neakipéd | | the
first pl ug Skgga dtB 17 April 2006 -9- Fi.gure 2 depicts the piston
134 in its a| n| 4t ri"‘s"vﬂtﬂﬁstfﬂres@ﬂgga‘p@oh cemantiong piRpRRwnl1 14 hel d
radial ly |?) 52 that its threads engage the mating threads 152 on the
“liner wipe ’i%‘lﬁse‘#ﬁéov%rﬂiﬁjwepwwagegaw conventiShaiindfides Bl Hgst154 ' S
provi-ded W|th a seat 156 for sealing with a conventional punp d‘

as di scuss&08° Q%Wé‘feffﬂ}lﬁ W9 euprshapedelaplon@rid Bdalmg G td 9 744 oVad &) en%cries at

3 east

| appllcatlons
fluid, and
before t he displ acing -

' thereof so that high ﬂu:d pressure behind the Imerw:per plug forces the imerw:pers |
' outward.mto sealtng engagement with the liner. An annular body 159 with o—rings
160 and latch ring 161 may be provided for seahng and latching the plug set WIth
the Iandmg coliar |
| ~The spacer and cement ﬂu:ds may be mixed whlle c:rculatlng fluids for
cerment displacement. When the cement has been pumped, the pump down plug
may be released from the surface, forming a barrier between the prev:ously
disp!aced cement and the displacement fluid. A calcu!ated amountof d!splacement
fluid may thus be used to pump the pump down p!ug to the liner wiper plug As the
~ pump down pfug get close to the nunnmg tool, fluid pressure may be reduced, e.g.
" .to about 500 ps: and this pressure will increase when the pump down pIug lands
'in the laner wiper p!ug, as d!scussed above. | |
Once the pump down plug islatched into the liner wiper piug the work string
canbe pressured up and aftera selected period of tlme the llnerWIper plug and the

pump r_jown p{ug will be released from the plug holder sub. increased ﬂuid pressure




one and preferably two cup shaped el-astoneric sealing nenbers 158 on an
exterior thereof so that high fluid pressure behind the 17 AefldQ88r pl ug

forces the linerw pers :outward. into sealing engagement with the liner. An.
annul ar body 159 with o-rings 160 and latch ring 161 may be provi ded for
‘“seal ing and | atching t he plug set with .the landing collar. The spacer and
cenent fluids may be mxed while circulating fluids for cenent

di spl acenent. Wen the cenent has been pgunped, the punp down plug . may be
rel eased frgﬁﬁthe surface, forming a barrier between the previously -

di spl aced ¢ rff'o‘aﬁcﬂﬁlﬁ@ﬂdfpaﬁammﬁtmf Witich nt _of
di spl acenent fluid may thus be used tod punp tﬁg%f%%h§M’pﬁr ﬁgf'%mt he

l'i ner wi peri\siRigg holdec dih. punp down plug get close to the running tool,
fluid pressure may be reduced, e.g. to about 500 psi, and this pressure

wi |l increase \/\hﬁmmﬂenmmnhéi inh the liner.w per plug, as
di scussed above. Once the pum%&ﬁldéﬁﬁ[éﬁﬁ%ﬁlra}wﬁ@tdanﬁﬂl"‘i‘h‘éh hiknewnwi per-

plug, the vﬁcd()sﬂyétfﬁgdo%ﬂ up and after a sel ected period of ‘
time, the linerw per plug glﬁgerﬁé&%ﬁg% RECT Ry b Fidibfiovetreasgtca f r om t he

| Bl Ston o 1oy Sacmhied S28 s Milake ﬁ%?%cleiariég&%ddszgﬁmiﬁa;gﬁ ;J?Yﬁ% )
the plug h?lhgrelwp%v tf)lug This time may be used by the operator to posrtrvely calculate
: dtsplacement fluid. volumes A calculated amount of drsplacement ﬂurd w:ll thus
. force the cement. to the desired height in the annulus between the finer and the
| -~ casing. Fluid wrll thus be pumped until the lmerw:per plug and the pump down plug |
setlatches into the landing collar at whrch trme pressure may be increased ta, e. g.
1000 psr over crrculatmg pressure to complete latching of plugs and check that the
seals between the plugs and the landing collar are holdmg Pressure may then be
bleed off and checked for bleed back to ensure that the float equrpment is holdmg
pressure. |
Varrous types of metering jets may be used for selectwely metering fluid from
: the chamber 132. Srgnrf icant restnctrons canbe formed within the passageway 128
to effecnvely constltute a metering jet Fluid in the chamt)er 132 will be at a known
vrscoszty for the downhole conditions, and wrth a selectrvely size metenng jet the

operator wrll know with reasonable accuracy the time it will take for the prston 1 34

'to move from the retammg paosition to the release position.




. pSI over circulati ng pressure to conp

The piston within the pl ug hol der sub preferably acts on a fluid wth a
known viscosity at the downhol e tenperature of the plug thdétzﬁﬁb Fluid
- flow through a predetermined size orifice will take a predeternined period
of time to release the liner wper plug. This time may be used by the
operator to positively calculate displacenment fluid volumes. A calcul ated
amount. of di'splacenent fluid will thus force the cenent.to the desired

hei ght i'n the annul us between the liner,,and the ~casing. Fluid will thus be

punped- until the liner w per plug and the punp down plug set latches into
1000

the | anding col Iomer%tm%fr‘étbxﬁér%rt%e%ﬁﬁa&@epg%@ﬁy@e@%éf%%ﬁ?gfh;ms@éck t hat

the seals nd, the, | andi ng collar are hol ding. Pressure
WW@W&??‘ @L’%@‘tﬁ‘%t’&tﬂ R Prejeedirataiper membeshasea Dhstiagelie f | oat

may then be Dleed o
equi pnent sur Various types of netering jets may be used
for select @“él@l‘%l“t"gl%&'?t%teﬁoefeerﬂr tQ%¥ Ritadhing R lirSr gipek pRANtHe
restricti onst can Tef 1;’red wi thin the passageway 128 -to effect i vely
- constitut e '3'Re él‘ 'HE qldbe pistan 184 ius pecventathe rethididr wichlbeP B8t Aok
| rotifgVn
viscosity for the downhol e conditions, and with a selectively size rreterl ng

jet the od@r‘%‘?é?e%eldl pasifion watd l‘herptatmﬁablr& A BG fe will take
for the p| ston 134 to nove fromthe retaining p(%ltlonibt%gat‘:{(}gmt)étﬁ Hse

posi ti on.  Bhowponithe G0t sidmbs Rgaretd.on with internal .grooves or teeth for
attaching to the |iner wiper plug. The |
As discussed above, the finer w;per plug may be used atthe fower end of the |
'._ft_ir'aer hanger runmng tool. The plug holder s'ub of the present invention'may be used
more generally at the lower end of any conveyance tubular such as conveyance
tubular 140 as generally shown in F|gure 1. The conveyance tubular 140 may thus -
be used to bath transmit fluid pressure to the tntenor of the plug holder sub and
_ also to posmon the plug holder sub ata selected location within the well. The plug
~ holder sub of the present invention may thus be used at the lower end of various
7 types of tools lncludmg a liner hanger running tool, or at the !ower end of the
) tubular stnng used in a cementing operatlon in order to reltably release the wrper
| plug from the plug holder sub dunng the cemen ttng operation. The wiper plug once
' _ released may ‘seal with the liner or with another downhole tubular.
It will be understood by those skltled in the art that the embodunent shown
and described is exemplary and various other modifications may he made in the

__practtce ‘of the invention. Accord:ngly the scope of the mventlon should be.

.understood toinclude such modlﬁcattons wtuch are within the spirit of the mvention




~internal surface of the plston 134 thus prevents the retalner menber from
‘moving  to the released position until the piston noves aki&piiy2Q0§ jts

rel ease position, as -shown on the right side of Figure 1. Oher forms of
retai ner nmembers maybé used for interconnecting:the tubular body 116 with
the liner wiper plug. A preferred retainer nenber has a C shaped -1l As

di scussed above, the liner w per plug maybe used at the |ower end of the
l'iner hanger running tool. The plug hqlger sub-of the present invention

- maybe used nore generally at the Iomer end of any conveyance tubul ar, such

as conveyanW¥at isudtiined is]40 as general |y shown in Figure 1. The conveyance
. tubul ar 140 may thus be used to both transmit fluid pressure to the

interior of thepluga B&ldS al so t osition the plug hol der ‘sub
at a selected |ocati onwvgjt hi 'ugh %P%ﬂ"g SHQBO%‘F‘E@“ TeAnyeyanaghtubbiat foe pr ésent

i nvention n@pbRiify end of various types of tools,
including a Iiner &ﬁSH'%ﬁ Sﬁ"tr’ﬁj éfgo(?'t‘%a'i\‘\g‘;%Fe'%@sﬂm@el\fﬂnmpfegmh refpdie té ubul ar
' strlng use eration, in order to reliably rel ease the

wi per - pl u% @S%agfmeﬁpq’ %ﬁaﬁ Gevithin hejconveyandeetubatmhentug RBKkAE Lan.  The
w per pl ug cgnce rel eased may seal with the liner or wth.-another downhol e
‘tubul ar. WP F"%e under st ood by those skilled in‘the art that the -
enbodi rrent shOV\ng9 andﬂyg&;ﬁ“rbbed is exenplary and various other

modi fi cati.ons efga #rbody edapiad freenmictibi Qith GsQndingl y,
the scope of the invention shoul d be W«.%UAVQ{?&"C ubutar

. -and having a throughbore in ﬂmd communication with the: conveyance tubu!ar -
a retainer member for attachmg the wiper plug to the tubular body, the
retainer member movab!e from a retammg position to a release posmon for
releasing the wiper plug from the tubular body;
~apiston movable within the tubular body in response fo fluid pressure within
the throughbore from a retaining position for preventing the releasing member from
| ‘moeving tc the release position, the piston acling against a fluid within a chamber
within the tubuiar body when moving to the release bosiﬁon‘ and
-a metenng jet afong a fluid flow path from the ﬂwd chamber to an annulus
- about the. tubular body, such that ﬂmd pressure w1thin the throughbore restrains
o movement of the piston to the. release posttion untll ﬂu:d is forced through the

_ metenng Jet thereby preventmg release of the liner wuper piug unh! the piston

moves to the release position.




understood to include such nodifications which-are within the spirit of the
invention. 17 April 2006 - t2 and having a throughbore inlt Apiit2006

conmmuni cation with the conveyance tubul ar, a retai ner nenber for attaching
the wiper plug to the tubular body, the retainer nenber novable froma
retaining position to a-release .position for releasing the wi per plug from
‘the tubul ar- body; conprising: a generally tubular body adapted for
connection with the conveyance tubul ar_}/}{ﬂat is claimed is: 1. ‘A plug hol der
sub for 'being supported on a conveyance tubular for tenpararily supporting
a w per plug an@.for Thel i ..per. plL.ug in response to an increase
in fluid pressure withi rﬁﬁgﬁgé]g%{]%%ggﬁgeé{‘[‘&ﬂﬂﬂhﬁ,Wftd!m’nplllmg&'dwbﬂ@r sub a .

pi st on novakkedad Lhbi bul ar,body in response to fluid préssure wthin
t he t hr oughbor edﬂé‘g%ﬂ%&rgg %#h?‘ﬁcg‘ g@giatf?‘ﬁm Howa plevandéditn (i £l erlsi ng -
rrenberfromaﬂgagggcﬂth%&ctrhe r.el ease position, the piston acting pafjﬁ“ﬁst a
fluid within a cha SHEAR ﬂu@r@eﬁwalméﬂlitbbdyumrbda?vi ng to the rel ease
position; and a netering jet along a fluid flow path fromthe fluid chanber
~to an annulus ‘about the tubul ar body, such that fluid pressure within the

- throughbere restrains novenment of the piston to .the release position until
- fluid.is Borceﬂé‘t]&gou Qertahgér ] _ ‘ _
- : o PG S ""‘?d in Claim 1 or 2, wherein the retainer Mmernberis g ¢
ape nng which is radially expanded when the '

o pisfon is in e
- . telease the wiper plug. W the refease pasition (o

‘4,

- The plug holder as defined in any one of Qaiis 1to 3, wherein the C-shaped rir;g
has . .- g,

intemal gﬁpp('ug members for gripping 'engagement with the wiper plug

5. The plug holder sub as defined in any one of the

L , o preceding claims wherein the -
plston IS movable axially from the retaining position to th !

e telease pasition,

6.

‘ Thg Plug halder sub as defined in Claim o, wWherein a radially interior

surface ofthe piston engages the retainer member fo preveat the rétairier memb
. . ‘ _ r member

- frol i ! itior, and ai
I_ﬂ.ﬂ}OVfﬂg to the retease posl(tlon, and axial movément of the piston releases the

_ fetainer member o the release position.

| 7. ~ The plug holder-sub as defined _in any one of the preceding claims, wherein the : cL -'
metering jet has extgmai_ threads for threaded engagement with the tubular body. | |



netering jet, thereby preventing release of the liner wiper plug until the
pi ston noves to the rel ease position. 13 2. The plug hol dé7 A@sild@9G ned in
Caim1, wherein the wiper plug includes an internal seat, such that a
punp down plug | anded on the wiper plug allows for the increase in fluid
pressure within the tubul ar body._qf_The pl ug hol der as defined in daimf
or 2, wherein the retainer nenber i's a G shape ring which is radially
expanded when the piston is in the release position to release the w per
plug. 4. The plug holder as defined" in any one of Clains t to 3, wherein
the C-shaped ring has internal gripping nenbers for gripping engagenent

- wWith the wi per plug. 5- The plug hol der sub as defined in any one of the

precedi ng cl gi ns i i 1. 1S caxd-al Ly e retaining
position to tghe rzﬁggggm%&sé?tsy@h;tdgﬁhéﬁ?g pmjgbf%l e"?gs?utg 6215%%@ ined in
Caimb5, wherein. a radially interiar urface of the piston engages the

ret ai nef"eFRRGENS ie Isaegwgﬂltgmqgut?lg?rg?qq(g Y Retirsr _°°f‘?‘?fﬁ’\°ﬁovi ng to the rel ease
position, and axial novenent of the piston releases the retainer nenber to
the rel ease position. 7. The plug holder sub as defined in any one of the .
precedi ng clains, wherein the netering jet has external threads for

t hr eaded eng@geneAtplyg hbidéhsult fob bemy dupgyrted on a conveyance tubular for

tempdrarily sUppqrting a wiper plug and for reteasing' the wiper plug in response to
an _increase in fltjid pressure within-the conveyance tubular, the plug holder éub
compriéing:

| | a generally tubular body adapted for connection with the conveyance tubular
.and having a thfoughbore in fluid .ﬁommuniéation with the conveyancé tubular;

~ a retainer member for attaching the Iinef wiper plug to the tubﬁlar body, the

retainer member movable from a retaining position to a release position rfor
releasing fhe wiper plug from the tubular body;

a pisto-n. axia"y movable within the tubular body in response to fIUia pressure .
within the throughbore from a retaining position for preventing the retainér- member
from moving fo th.e release position, a radially interior suréace of the ,pistor.l engaging

' the rétainéf fnembér fo -prevent the retainer member: from moving rto- th e reléése
position, and axial rﬁovemeﬁt'of the piston releases the 'retaiﬁer member to the
release position, thé piston écting against a fluid within a chamber witﬁin th-e tubular

‘body when moving to the release position; and




17 April 2006 -1'4 8.  The plug hol der sub as defined in an¥ one of CI ainms 1
to 6, wherein the metering jet is secured to the tubul ar 1héay fa swage
connection. 9. A plug holder sub for being supported on .a conveyance
tubul ar for tenporarily supporting a w per plug and for releasing the
W per plug in response to an increase in fluid pressure within the
conveyance tubul ar, the plug holder sub conprising: a generally tubular
body adapted for connection with the cbsnveyance tubul ar  and havi ng a
t hroughbore in (J;H}let%_‘ onpuﬁrgl catjion with the conveyance tubul ar; a retainer
nmember for attac e FrRe R fuish8pw prailyfrom tmmmawhuh@ermgwanm&
retainer ?@e\ﬂ] vbz%%I'{e from ?ﬂrﬁlgtal ning position to a release p03|t| on for
rel easi ng fpdyr eith t fluid ressubo dithinanhP it$ha novabl e
W t hin the@ggbul aéofbédy in response to.fluid pressure - é‘\'}%éﬁés[%g‘s :
t hr oughbor@oYeBfnGok Eeaistondo plos kéiease HoSitidH BYE tai ner -menber -
f.rom novi nggﬁteo the rel ease position, a radi allyqfuln erloo?ed’@f‘?%'e thgt t he”
pi st on engagferigg Jem&aremgapftﬁrreﬂﬂﬁdm&éa%) A\ the retainer menber from
noving to the release .position, and ax?afh%n@v%metr 3¢9 URE Besistanr el eases
- the ret ai meovesdolties rdieasehRisitiog! €ase position, the piston acting against a
fluid within.a chanber within the tubuJ ar body when noving to the rel ease

p05| tion; and .

10. |

| The plug holder sub as def ned in Cia:m 9, wherem the plug ho!der

: sub ts posﬂtoned ona lower end of a liner hanger running tool and the wiper plug

is a lmer wiperplug. " ‘ : =,

1. The plug holder as defined in Claim { 0, wherein- the lmer wiper plug

. mcludes aninternal seat, such that a pump dowa p!ug landed on the hner w1per plug

allows for the i tncrease in fluid pressure w:thm the tubular body

12. . The plug halder sub as defined in any one of Gaimis 9 fo 11, wherein the fluid i in
lhe chamber has a known viscosity.

]

13 The plug hofder as defined in any one of Claims 9 to 12, herein the retamer 7
member is a C-shape ting wh:ch 1s radially expanded when the piston is m the release
position to release the wiper plug, and the C-shaped ring has infernal gnppmg members

-for gnpptng engagement wnth the liner wiper ptug




17 April 2006 - is a netering jet along a fluid flow path fromthe fluid
~chanmber to an annulus about the tubular body, such that }714pdl #08ssure

w thin the throughbore. restrains novenent of the piston to the rel ease
- position until fluidis forced through the, netering jet, thereby
preventing rel ease of the |iner mngﬁ{ plug until the piston noves to the
rel ease position. 10. The plug hol sub as defined in Caim9, wherein
“the plug holder sub is positioned on a |lower end of a |iner hanger running
tool, and the wiper plug is a liner wi per plug. 11. The plug hol der as

defined in Chai m J\Qneweérd#ls[lpﬁd?%q hMRéEr WipREPluB! dtla chbfvdyHA&StudlIal Nt er nal
seat, such that a punp down plug | anded on the liner wiper plug allows for

the | NOLERSS ERabhilifl RRESTHLEDNL hIobRS, AN kBt ydoredlife PI ug ol der

sub as ny one o the f t he
of " ai i tﬁ%@n%%ﬁc'@éﬁvﬁ?rhéw‘erre?tm&?rﬁp?' Her s a Cshape ring whieh i
radlally expanded when the piston is in the release position to release
the wi per pl BEVEing tehegeasellaptduler ngpdyasdapiedr fail cemegtion fwjin ghe ppi ng
engagenent with the |liner w per plug
conveyance tubular and having a throughbore in fluid commumcatfon W|th the
conveyance tubular; o
. providing .a retainer member-for attaching the liner wiper plug to the tu_BuEar |
body, the retainer mlember movable from a retaining position to a release positiqn
for réleasing the liner wiper plug from the tubular body; N
moving -a piston within thé tubular body in reslponse to fluid pressure within
~ the throughbore from a retaining position for preventing the retainer member from
moving to the release position, the piston acting against a fluid within a chamber
within the. tubular body when moving to the release position;
meteriﬁg discharge of fluid along a.fluid flow path from the .fluid c;hamber to
ah annulus about the tubular body, sdch that fluid pressure within the fhroﬁghb’ore
_ res’trair_ls movemgnt of the piston fo the release po_sition:'until fluid is; forced through
-a métering j-et, .thereby ‘preventing re!easé of the Iinér wiper pl_ug until the piston
moves to the release position; ' |
allowing thé__ 'retain‘er,member to move to the release position‘;when the

'piSton is in the release position, thereby releasing the liner wipér plug from the _'

 tubular body; and




17 April 2006 -16 14. A nethod of supporting a liner w per plug on a -
conveyance tubular and for releasing the |iner wiper pl quﬁPﬂg%%se to an
increase in fluid pressure within the conveyance tubular, the nmethod =~
~conprising: providing a generally tubular body adapted for connection wth
the conveyance tubul ar and having a throughbore in fluid conmunication .
with the "~ conveyance tubul ar; providing a retainer nenber for attaching the
liner wiper plug to the tubular body, tHe retainer member novable froma
retaini ng positi ogy r se nosition for releasing the liner w per
plug fromthe tubuﬁg&r%gﬁg%%o@i@éggrﬁﬁsgf%ﬁ GFRAfSA to e talbarensf hadyel N
response to {4} }9! ressure within the throughbore froma retaining
position for gréleve ting the retainer menber from noving to the rel ease
position,. the piston acting against a flurd within a chanber wthin the

t ubul ar body when noving to the rel ease position; netering discharge of
fluid along a fl l%lsd flﬁt(‘)wﬁgg;t(% fromthe fluid chanmber to an annul us about
‘the tubul ar body,'?suchne fethod as defimedds Tlami4t RhBrd gt r.oughbor e -
restrains movenent of the piston to the rel eaég’hggﬁsrr@e‘%{amﬁgﬂ'e‘f‘%ﬁ dis

~ forced thr odgfludes previdingads seape didenaky iéJFa%Ya(ﬁggjé&Q,géﬁl ease of the |iner
se post

wi per plug until the piston noves to the rele
) - the re'le_ase position fo release the liner wiper plug. o

;the piston is in

16, The method as defined in Claim 15, furthercompn’siné:
providing -internal gripping members on the C—shéped n‘nQ for gn'pping
engagement with the finer wiper plug.

17. The method as defined in aay one of Claims 14 to 16, wherein the piston is-

tmoveable axially from the retaining positidn to the release position

18.  The method as defined in Claim 17, wherein a radfally interior surface

of the piston engages the retainer member to preveat the retainer rﬁemﬁer from
“moving to the release pasition, and axial movefnent’ of the pisfon releases the

. tetainer member to the release position. -




~allowing the retai ner nenber to nove to t he release p05|t|on when the =
piston is in the rel ease position, thereby releasing the I7dAerl@dGer plug
fromthe 17 April 2006 -17- nonitoring a drop in- fluid pressure in

- response to the rel éase of the |iner wi per plug. 15. The nethod as defined -
in Gai'm 14, wherein the retainer menmber includes providing. a C shape
ring which is radially expanded when the piston is in the rel ease position
to release the liner wiper plug. 16..ifhe nethod as defined in O aim 15,
further Conprising: providing -internal gripping nenbers on t he C-shaped
“ring for gripping engagenent with the Iiner wiper plug. 17. The nethod as
. defined in any one of Clains 14 to 16, wherein the piston is nbveable

axial ly fradm t hend abbdhderi he rel ease position. 18. The nethod
as defined in Caim17, wher e;éin EIn?r%([;'féll st 18, M@m@n@f the piston

engages the re @Nﬂﬁ{ rev the retainer nenber from noving to.
the rel ease poél ti on é?? &rﬂal a?ER gﬁé‘ﬁ?r wiet H'égpﬁ"l!ﬁhdhafr@bemeﬁmime

ret ai ner _Mgﬂdetdoo:}meél %I ease position. 17 April 2006 -18-

r wiper plug a!lows for the increase in fiuid pressure within

~ the tubular body.




The method as defined in any one of Clains 14 to 18, further conpri sing..
Providing an internal seat on the liner wiper plug, such tharid2¢fihhp down

plug | anded on the liner wiper plug allows for the increase in fluid
pressure within the tubul ar body. DOWNHOLEPLUG HOLDER AND METHOD

‘ABSTRACT  The plug hol der sub 110 for being supported on a conveyance
tubul-ar tenporarily supports a |iner w per plug 150, so that a punp down
plug may land. in the liner wi per plug and be supported from-a generally
tubul ar body 116 of the plug holder sub. The retaining nmenber 114 is
provided for attaching the finer wiper plug to the tubular body, and a
pi ston 134 noves within the tubular body froma retaining position to a
rel ease position. A netering jet 13 131 on a fluid flow path 128 from
chamber 132 restrai @@NNWéLﬁ)lfﬁanHﬂbvmn MEmBORDY preventing rel ease of
}:_he Ilmir w per .plug:until theppirai@p noves to the rel ease p05| tion.
-i gure 1. U
g The plug holder sub 110 for being supported on a- -conveyance tubula ‘
r
temporanly supports a liner wiper PIUQ 150, so that a pump down  plug may land.in
the liner wiper plug and be supported froma generally tubular body 116 of the plug
‘ hofder sub The retalmng member 114 is provided for attachmg the lmer Wlper plug
to the: tubular body, anda plston 1 34 moves within the tubular body from a retaining
posnt:on toa release position. A metering jet 130 131 on a fluid flow path 123 fro
m
chamber 132 restrains the piston movement, ther eby preventing release of the finer-

. wiper plug until the plStOﬂ moves to the release. posmon

Figure 1.




