17 April 2006 -1- DOMHOLE PLUG HOLDER AND NETHOD Rel ated Case The pr esent
application clains 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 Bmveionbmpmgﬁbnqqgm pl ug

by running tool
| andi ng- ang ] the |iner wper plug.
| %U/S%%.aéfﬁeé) August 31, 2000 entitled Liner HangerRunmng 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 ﬂurd 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 operatron 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 wrper piug




17 April 2006 -2- Sonme manufacturers have included a plug holder sub that
has a latching lug and a shifting sleeve. The plug cannot 1DAPHEIsed unti |

t he punp down plug shifts .the sleeve to.allowthe latching lugs to rel ax
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 instead of a latching lug. U S. Patent 5,036,922 discloses a running

t ool . which enploys a piston that is shifted in order for the plug set to

" be released. Wile t he above systens nay prevent premature.rel ease of the
mani pul ati on; they do not prevent

pl ug set due taq | vement , or
prenature rel eag;ed '}ci)ifaratg f?tgﬂg r&gmgggf", dtﬁf'%'%@“ﬁﬁ"r%‘htﬂuﬁtheﬁ aldtehipgiogy down
pl ug and thg, : [ ul ehind that plug when it |ands and seats on
the |iner. ﬁ‘#@? *’“pﬁﬁa grﬁe&engﬁﬁpaaﬁﬁfwféﬁ rgieaised bkl themathmdovan plluf ammEr i ng”
force will haUpe 1 Qeﬁaﬁl ua set to release so fast that the operator cannot
_detect the TePESYE ‘ARIOVHRE dtehiag deganlot remomt theretzedibus k& plddesd: ki 0

di spl acenents. This "hammering" effect of the punp down plug “hitting the
liner wi per®Pal Bae hrduaning deolofU.Br Pakints 2l6p4rBhbepsi 19 L5 Bl set ma
“ruin a cenenting job. The prior art has not add'res?gg ‘ft}%}e'-pro@ﬁg f -

e I o e
.ggrer;_ a'([j 8 \an rr;{rlﬁﬁlgedralz gaérggr:l%gdogﬁg@{m gﬁc@eﬁ 3 %{%gmzthgf g sﬁishgcf).njn%ggg'efg} the ;)}ugr the |
_ " set to be released. ' ' '

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

fo ri.mning tool movement or manipulation, they do not prevent premature release

ofthe piug s'et.due to the momentum of the pump aown plug and lthe cqu'nﬂn of fluid

behind that plug- when it lands and seats an the liner wiper | p!ug.. In ma;ny

vapp!ications,.tﬁis fanding or “hammering“ force will cause the plug set to releése SO

fast that the operator caﬁnoi detect the release and therefore cannot properly

calculate the fluid displacements. This ;‘hammering" effect ‘cr)f the pum‘p down plug

" hitting t_ﬁe liner wiper plug and the effect of prematurgly releasing 'th.e pfug set may

| @in a‘ c_ement’mg jOi_). The-prior art has not add_résse’_d-the prob!é?n of prematurely

'reléaisii}g the plug set due to this hammering effect of the pump down ..plélg hitting

t'he..tiner wiper plqg'.' Asa consequence, the opérator may not.be able to calcﬁlate

the fluid displacement_aftef the pump down plug has seated and fatchéd into the

'._Iiner wiper p!ug. ;




i ner wiper plug. 17 April 2006 -3 The di sadvantages of the prior art are
overcome by the present invention, and an inproved downhdl &PEl #Pbhol der
and nethod for supporting a liner wi per plug are hereinafter disclosed

whi ch increase the reliability of cenenting operations. Summary of the

I nvention According to a first aspect of the present invention, there is
provided a plug -holder sub for beifg supported on a conveyance tubul ar for
tenporarily supporting a wi per plug and for releasing the wi per plug in
response to an increase in fluid pressure within the conveyance tubul ar,

t he pl ug hol dbe disabvardagesi ofithe priar grkmex aldrgomé by thaprdsedy inaektjpned f or

- connection with the conveyance tubular and having a throughbore in fluid

conmmuni g&d hR imoldd ddwhhoRIMIGY RRIEE: Ardoubfbd fot sUBpGHIRES lineTWBEr pll@r at t achi ng
the wi per plug to the tubular body, the retainer nmenber novable from a '

retaini hid Qn: L Loo.50r | i per plug from
t he tu%%l %?éib%)féé;ga'stg%&a%%‘ﬁﬁm%%(ézh%m@%b&@toﬁég*]gﬁtmgartrg’) et%@ﬁ n response to
fluid pressure wthin the throughbore froma retaining position for

preventing the releasing nenber fromnoving to the rel ease position, the
. piston acting against a fluid wthin a chanber within the tubul ar body ‘
when nnﬁuﬁﬂgﬁﬁbﬁhmméﬂbe position; and a nmetering jet along a fluid flow
path fromthe fluid chanber to an annul us about the tubular body, such
- that fluid pAessding toa fitst @spéue of thiecprgbdnb irventist, thedre s mmvidadaatplug‘ '
| holder sub for being supported on a.conveyance tubular for temporarily supporﬁng
a wiﬁer plug and for releasing the wiper plug in response to an increase in fluid
preséure within the co_nveyance tubular, the plug holder sub compfising: a generally
tubular body adapted for connection with the convéyance tubular and having a
throughbore in fluid communication with the cohveyanrce tubular; a retéiner member
for attéching the wiper plug fo the tubular body, the retainer member movable from
.a rétaining' position to a release position for releasing the wiper plug from the
tubular body; -é piSton movable within the tubular body in response to ﬂuid preésure
‘within the: throughbore from a retaihing position for . preventing the releasing
”membe'r frofh moving to the release position, the p_iéton écting agai_r;st a fluid within
a chambé‘r Within ihe tubular body when 'moving to the release positidn; 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 throughborerrestrain_s-movement of
‘the piston to the release position until fluid is forced through the metering jet,
g théreby preventing release 'oflthe liner wiper plug until tﬁe piston. r’h'oves, to the

release position.




the plston to the release position until fluid is forced through the -
netering jet, thereby preventing release of the |iner mﬁbbﬁppﬁﬂ@ﬁuntll t he
pi ston noves to the rel ease position. 17 April 2006 -4 According to a
second aspect of the present invention, there is provided a plug hol der
sub for being supported on a conveyance.tubular for tenporarily supporting
a W per plug and for releasing the yiper 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

conveyance t Abedrding ame selcand agpett bhtheugrbbant enventidn, thereds pravidegiad | on wi t h
t he conveyance tubular; a retainer nenber for attaching the Iiner w per

| pl ug topfugendigrus s f&ogéfngtsﬂ%pbﬁécﬁ'oﬂeé BB RInce MRMAR! forf féPr‘IBd'?‘arﬂFt ai ni ng
p03|t|on 0 a rel ease p03|t|on for releasing the wiper plug fromthe

tubul ar Ll?ng%\‘ttngaa \Bip%F ﬁlﬁp % r%l?%g:\ﬁgmeowﬁ" Efugn rli pe%g@r‘i'@eu{oaé’n .RE’%X é h response

to fluid Pressat &PR het rou al ni'ng posi t¥on for
preventn retainer nmenber fromnoving to the rel ease position, a

radial |} BFqSéﬁ‘fes%PF%E‘é" BQ“VPY%‘CGHPQH'% “@n@'&@uhﬁ&'ef e CRMRIIHEY: Frember t o
‘prevent the retainer nmenber fromnoving to the release position, and axi al
nmov e mengensgraliynibplas hody redhpted dor carnactiomiwitbr the eamiseyance tulbidar andase
position, the piston acting against a fluid within a chanber within the

t ubul ar hipstya Wheughvors indluidacomeuriedtien aathpls térivepanceidbwdarmatretaingg j et al ong

a fluid flow path fromthe fluid chanber to an annul us about the tubul ar
body,  member for attaching the liner wiper: plug to the tubular body, the retainer member
movéble from a retaining position to a release position for releasing the wiper plug
from the tubular body; a piston axially movabl_e'within the tubul-ar. body in response
to fluid pressuré within the throu_ghbore from a retaining position for preventing the
retainer member from moving to the release poéition, a radially iﬁterior surface of the
piston engaging the retainer member td prevent the retainer member from moﬁng
to ihe reiease pos.ition, and axial movement of the piston releases the retainer
| member to the release position, the piston acting against a fluid within é chémber
y\{fthin the'trurbular body when moving to the release position; and a metering jet
_Vanng a ﬂuid flow path from the fluid c;hamber to an _annd[us about the tu.bular body,
~such the ﬂuid pressure within the throughbﬁre res;[rains movement of.the piston fo
the release position untll fluid is forced through the metering -jet,. thereby preventing
rélease of thé liner -vAviper' piﬁg until the piston moves to the release poéitioﬁ.
"According to é third éSpect of the present invention, there is provided a -
: méthod '6f suppqrﬁng a liner wiper plug on a conveyance iubuiar a.nd for releasing

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




such the fluid pressure within the throughbore restrains novenent of the
piston to the release position until fluid is forced thrbldhritH6net eri ng
jet, thereby preventing release of the |iner wi per plug until the piston
noves to the rel ease position. According to a third aspect of the present

i nvention, there is provided a nethod of supporting a |liner w per plug on
a.conveyance tubul ar and for relea§%0g the liner wiper plug in response to
“an increase ' in fluid pressure within the 17 April 2006 -5 conveyance
tubul ar, the nethod conprising: providing a generally tubular body adapted

for conbesleyaitenubllat, NBeCRBINGY addeprisgU brsvidiity ahgeriendllyaubiiap wegpor e in
fluid conmuni cation with the conveyance tubul ar; providing a retainer

?gg?;e%%%%ﬂgr%bgﬁoghﬁ%ﬂ {ReonbPilce Rlitifart Shd H&.ﬁq@%%hgm}?é( in t N€

roma retarning position to a release position

for relgasing the Liner. w per plug f the .tubul ar .body; ving a piston
within T8 Pl cetab R ithe e {Bler pridis & pnenby Phe © ©

t hroughbore from a retaining position for preventing the retainer nenber
f r om no@it@gindotheHiner dirasFdug i the Bibular hedyi the gatainer ingmkgyanawbdle f1 ui d
within a chanber within the tubular body when noving to the rel ease

posi t i oftpmreetetaining posiiiarcivar grease pokitionl falrelaagiag tHedingr Wipenwplogtitonf rom t he
fluid chanber to-.an annul us about the tubular body, such that fluid

pr essur geWubhian bolig mbwﬂ?@kwt@w iMitAin" BileNRIbUIBP \bBER h reépdnBe tBifRAPN to the

rel ease position until fluid is forced through a netering jet, thereby
pr event g g lmﬁtﬂ%ethg fhrbfi§hdoldf6m'd REfiniRY P8sitisH fot prdlEntHgthe rf'et_a'iner
member from moviné 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 festrains
movement of the piston to the release position until fluid is forced through a
metering .jet, thefeby 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

. sub may be releasably positioned on the lower end of the liner hange'r.funni,ng tool,

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




noves to the rel ease position; allowi ng the retainer nmenber to nove to the
rel ease position when the piston is in the rel ease posi tl%ﬁpﬂlﬁﬁ)@ﬁeby
releasing the liner wiper plug fromthe tubular body; and nonitoring a
~drop in fluid pressure in response to the release of the liner w per plug.
The plug hol der sub of the enbodi nents of the present invention may be
used for positioning a w per -plug ich may be released froma |inef hanger
running tool or the end of a tubul?ar string during a cementing operation.

" The plug hol der sub may be rel easably positioned on the | ower end of the

l'iner Fted WAthe urir®fy tool By the R§ider 2@ The iReswipar pluginalové pl ug,
whi ch Ian s in the Ilnr‘(z,ﬁr%ivmpgyr'l pm%gﬂ April 2006 - 5a supported on the

runni ”gcn% ﬁ@%gﬁﬁl@glﬁg%ld@%&% SHin \Aﬂém& it Er%rve%%?émé}hiégref@ée e connect ed

to the I'n a manner ch prevents premature release of the

pl ug se fromt ni ng.t ool t her ma tion . of the runni ng
Poor or e st Forh thesmmiina. ok eter ron ap IR ol Tige Y 8F f ng and

| atching into the |Iiner W|per plug. Once the punp down plug is sealingly .
seat ed a¥RItd hedwermenngheffect ph@ewmp ¢rwn n@gmnﬂffémg\ﬂngéatcbmgn ofthési d pressure
acts on a piston which may be noved to unlock the plug set fromthe

runni ngliteoatiperopladradndehthe glunyp san pliy ibsealaigbaseated amilladdhedweithin o be punped
to the landing collar. The piston that unlocks the plug set fromthe

{ ﬁp 3{1 gﬁthtaegfétc? ?ﬂ‘% gﬁér V\@gﬁﬂ Bl ﬂghjlr?g@%urézbagbﬁra pHtbk Which maNberobed the annul us
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 énnulus through an orifice. When the pump down
plug-is sealed within the bore .of the liner wiper plug, increased fluid preséure acts

on the piston. The type and volume of fluid vented, as well as the size of the orifice,
‘may detefmine the time it takes to move the piston to a plug release position. This
time may be 'i.mportant to allow the operator to determine the correct diéplacement

- of cement volumes for ceménting the liner in the well.

lThe plug_holder sub may allow the running tool- to be manipulated without

any detrimehtal effects on the liner wiper plug. The pump down blu_g ma'y- be
purhpe'd at any dési.red ‘speerd'to thé liner wiper plug and sealéd and Iatched. The

| hammering effect o_flandiﬁg the pump down plug on the Iinelr wipef plu.g will not_
prématurely release tﬁé plug set. After the pump down plug has been seated Vand _'
. ‘|a"[ched,' the operator may increase pressure td.-the running tool, theréby conﬁrming,

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




plug is sealed within the bore of the liner w per plug, increased fluid
pressure acts on the piston. The type and vol une of f1uild 4e#2046 as wel |
-as the size of the orifice, nmay determne the tine it takes to nove the
piston to a plug release position. This tinme my be inportant to allow the
operator to determ ne the correct displacenent of cenment volunes for
cenenting the liner in the well. Thg plug holder sub may allow the running
tool to be mani pul ated without any detrinental effects on the |iner w per
pl ug. The punp down plug nmay be punped at any desired speed to the liner
W per phiag cardiatetab eslactaehduat sittisplackhent fdioste willntgkefo cepient thd Imedi ng t he
punp down plug on the liner wiper plug wll not prenmaturely release the

plug sefn th&ei ThE AuRUIRBsSRNMAY Hen MRSinbesHS %ﬁﬁﬁﬁg adpislontiehesh the

operator may 1 ncrease pressure'to the runnl ng tool, thereby confirmng to

 oper at oS 13Vl b et g Rier) T ?9‘”4 ﬁ'ab Pt psrpa e, e

fluids it will take to cenent the liner i e well. The fluid pressure
may t he®® BSet WilriRus e releasgdiafgr ?rﬁ’éG%t%’fTH??dt%“%l{réPf t'mFoW'ﬂ'ﬁ@égf"B ¥ he pl ug
rel ease position. The punp down plug and the liner w per plug as a set
wi | |t hipdbiant el teeopetatel being abjsr todisterminiertbe camenigispisicemientyolwheésh again is
“inportant to the operator being able to determi ne the correct displacenent
vol umesfor temesrEns timer ih e wdlner in the wel|. Enbodi ments of the present
invention may provide a plug hol der sub for ' '
' 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
piston, 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




releasing a liner wiper plug in response to high fluid pressure acting
against a piston, which in turn expels fluid froma chanetrild086gh a
nmetering jet. Enbodinents of the invention nmay provide an inproved nethod
of reteasing a liner wiper plug in response to fluid pressure, such that
fluid pressure noves a piston froma retaining position to a rel ease
position. The tine it takes for higy pressure to expel fluid through a
netering jet is nonitored to increase the reliability of properly

rel easing the liner w per plug during the cenenting operation. A C shaped
et ai newigee pher AMfstelr®y jesmedy bR halé agBiiagtHréRisl fon@reade®ehgdententt 0 a

t ubul ar body, wherein novenent of a piston to a rel ease position rel eases

the G shaped ekl Bgly. to release the liner w per plug. The C-shaped ring
may have threads or gt her internal gripping nenbers for gripping engagenent -

with the lin 17 ri,l 2006 . 5c w per plu A.netering. et al so have
oxt or nal - t hr Saa oM epRoder, Sn e hg GeRRg amsdimen Tt o ik e “rhe piug
hol der sub of the described enbodi nrents may be highly reliable and -
rel ati v@8ny rel#vRlydiaxpeRsiverhese and further objects, features, and advantages
of the present invention will beconme apparent fromthe follow ng detailed
descri ption, Théser e@ind furtbeerehjents,i featmede tod t ddvahiages edf ite tinesent conpanyi ng
dr awi ngs. _
: invention will become apparent from the following detailed description, wherein

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

Brief Description of the Drawings




Brief Description of the Drawings 17 April 2006 Fi gure 1 |s a
cross-sectional view of a plug holder sub according to th¥ Eﬁﬂe?é)é)ﬁt
invention, .illustrating the position of conponents for attachment to the
liner w per plug on the left side of the centerline and positioned for
rel'ease of the liner wiper plug fromthe plug hol der. sub on the right side
of the centerline. Figure 2 is a cross-sectional view of a | ower portion of
~plug hol der sub shown in Figure 1, illﬁstratl ng the upper portion of a

i ner wi per plug attached to the plug ol der sub on the left side of the

. _centerline, - and Figkeasith @Fbs%fé‘écﬁdr@wlg%g?a %E@F‘E‘i su g%@%dﬁ@ lsﬁg 10

Description of Preferred Enbodi nents ur e

for suppor tgrégnRin @R il The sub 110 includes the
body 112ts§cur ed to theé |g@m§|r"9eth§8é?“"fﬂﬁfg‘e mFlﬁ’r?ﬁgTF%fqr@?qachmwﬁ@themff ore the -
running to WE in the we e liner wper plug
engages | ocki 3 4%{;%&91’3& s\'/ﬁcw)e ‘{{ﬁ?@E@ﬂﬁ'@rﬁ@d’%&'@ﬂ@d&fwbddgsd&ﬂhean&the
Locking ring 114 incl udes grooves or threads

| bod 13
12\é\e(r)r 8%%“3@@?‘{%"8 Efg%@?@'%ﬁu enHe rghtysidenafdigs ognteiigel | ner wi per pl ug.

Seal 120 on the_l ower. body 116 seals the plug hol der sub to the Ilner W per
plug. Threads @Q@e@dﬁﬁ@&Sstsﬁ?étlmmﬂylewmmmvdrpmibnBpﬂMg Eéﬁer%@shﬁ 122

seal s between these connected bodi es. The body 112 incl udés passagemay
128 whi ch indi igeril, itystraingiheulppsr portion of a finer wiper plug aftached 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 tﬁe body 112 secured to the lowér end ‘of the
funning tool mancfréi. Before the running tool and liner is lowered in the well, the.
liner wiper plug engages locking ring 114, which is supported betweén 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 opeﬁ to the annulus

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




about the runni ng tool. An or|f|ce jet 130 with a relativel S|zed orifice

i-s positioned 17 April 2006 along this port, and preferab]I es
t hreads for engagenent. Wi th threaded port 126. Fluid contai n| ng chanber -
132 i s pressurized by:tHe piston 134, which includes an OD seal 136 and an

| D seal .138. Wien the punp down plug lands wthin‘the liner w per plug, the

increased pressure within the running tool acts on the piston 134, which

in turn is forced upward to expel fIU|d7fromthe chamber 132. The rate

fluid exits the chanber will be determ ned .by the characteristics of the

fluid vmthlraldnb%@baﬂ‘rtﬁ{d for size of a selected orifice in the
jet 130 positioned downsté%an’? LB%% aF Cngagementivith tireleladipain of
f. a weep port to the chanmber 132. The

Fi 1 sh
a5 hag e ﬁ“'a'ﬁgtéﬁl"ﬁlﬁﬂr 4 13%%@%”@%%@@3@ eanlhindisios! | Ui d to

pin 131 has a small
ecured wi.thin the weep port by a swagi ng .

.the annul us
oper.at i on, ar’?@ﬁsségéﬁ%%ﬁeﬁ anPrﬁ gt 13B-net eri ng jet. The right side
for threading to the body 112. A si gni f i cant

|I_Iustrat_esaj§§, @
advant age of th ?)Ef SR fowa plugdeodsiwitiginttiee ke wise: thd i;%fntl on is
that the increase in fluid pressure is not the primary factor _

det er mi nes RASUeWihigethgfrunhisg dbolgacteon (b t h.the piston noves
n BOPIdH fad ‘?M? ERRES P‘?{C%rt i cul ar

up to” expel fluid fromthe chanber is primarily a fUuncti

LS et cactr o cocu e (82Tt Rl b ne
liner wi pebepqletg;mtrmdd)w\llﬂd cHa®Reristics of the fluid within the chamber 132, and the
| size of a selected orifice in the jet 130 pos:troned 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
ﬂmd 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 stgmﬁcant advantage of the plug holder sub accerdlng '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 SlZe 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 p:ston 134




know, within selected limts, that a predet er m ned anount of ti e shoul d |
el apse fromthat increase in pressure until the plug set isAPdIZ48ed. Once
the piston 134 17 April. 2006 noves up to reduce or elinmnate the vol une

wi thin the chanmber 132,°theC shaped locking ring 114 is free to nove . .
radially outward, thereby releasing the Iiner wiper plug and the punp down

pl ug. . The C-shaped | ocking ring 114 nmay be biased out but normally held
radially in by the piston 134, or nmay ke biased in and noved outward to -
rel ease by the downward force on the liner w per plug. Plugs are
convent i onahdyesruprioiredueVd bliminatd@chs - he plug, hol der sub as shown in
Figure 1 is suited for supporting onemB%Wgth%‘{}ﬁthg'%bW%’-ﬂ}ﬂ_%@pﬁdn sone
appl i cat i onsckir@g) PRI iseclh WS, prefer used before the cenent .
fluid, and anot heg?ﬂset of Wi pe‘req%ﬁ'ag’éo%{\“@%ghéée%‘ie@asméh@ﬁmmmpérl uid and
- before thepgfj I fluid  For this latter application, each of the plug
“sets ‘may be sgesﬁiﬁ?@?{/"p rde LRl rrf‘ﬁ%r‘é?ﬁ%?@k'ﬂs riag lildenaasebinged duti d
pressure, whi ves respective piston to expel fluid fromthe chanber
and ther ebymr'g 'eas%%@mﬂf@ 13,8y theristqn 63601 masho beisye it Gnd iy PT essur e
epr-ovi ded on the support sub, with that piston rel easing

~fluid could thus, be
the first piigisrel AP By g ewnwaudi fdrep oadialir wips@d piston  may nove:

in response todg:’l-ui d pressure to rel ease the second plug set. Each piston
may force fl ui &'¥GF dgtenyeatisnally rureincr will BDdid, and Bl il ired, the
-second piston and/-or both first and secong) pi ston mawu%gggﬁre gb"‘i nned so- -
- that ‘no modhemerin Figure Uris suitéd for aupedrss S5k B l.evel is obtained. If
desired, the first .plug set % B PAPSPHGF wifer plugs. " In some ‘
~ applications, one pair of plugs are preferably used before the cemént.ﬂuid and

another set of wiper plugs are usled after the cement 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 | from 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 setso pressure sc-:-o.uld ﬁot act

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




alternatively could isolate the port for the second plug set so pressure
coul d not act on the second plug set till the first plug Kefpri ﬁeleased
17 April 2006 -9- Figure 2 depicts the piston 134 in its retaining
position, with the G shaped retaining menber 114 held radially inward so

“that its threads engage the mating threads 152 on the liner w per plug
154. The ‘through passageway in liner wper plug 154 is provided with a
seat 156 for sealing with a conventionaj. punp down plug, as discussed

above. The liner wiper plug 154 conventlonally i ncludes at |east one and
on _an exterior

pr ef er abl |
preferably two digumtigetotelies IR i R98!baM; A PR, é«i}?mg—mms t he

thereof so that high fluid pressure be

|'i ner wi per sretainih@@vigmbért 12 K8 rddis) ment h the liner. An annul ar

- body 159 with o-rings = 160 andér cvﬁ ?ﬁgsol@ft% readsngage g dnatingseal i ng
o7 ot ot e 1 o e F| tstaish paseapmaytinspbraapaent . Wher

flui.ds may be m xed while cCir

t he cenent down plug may be rel eased fromthe
surface, Wﬂs%gfgkb&%#’“ﬁ ﬁﬂ%ﬁ ffﬁaélﬂgm%llwco:mesﬁdadem geigRmt and the
di spl 'acerre flud. A cal cul ated amount of displacenent - ui d may thus be

used to pum ﬁ%dlﬁﬁlﬁ é\m\reﬂ (he liner wiper pliigd 54 VPRIt inciticl Bfea dslep do
plug get close to the running tool, fluid pressure may be reduce Uy
?g(r)l(ujts 500 . F8f an §f€tfﬁﬁ3|¥t\m@m!maaed\eﬂabtonm& eéamgSRbd b $58 &Pﬁeﬁé’n‘%’? pl ue
- 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 is latched into the liner wiper piug the work stnng

canbe pressured up and after a selected period of tlme the liner Wlper plug and the

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




in the liner.w per plug, as di scussed above. Once the jou down plug is

| atched into the Iiner w per plug,

after a selected period:of tine, the linerw per plug and the punp down

plug will be released fromthe plug hol der sub. Increased fluid pressure 17
“April 2006 -10- thus noves a piston to release a |ock ri ng, which rel eases
the liner wiper plug from the plug holder sub. The piston wi thin the plug

hol der sub preferably acts on a fluid wgt.h-a known viscosity at the
downhol e tegperature of the plug holder sub. Fluid flow through-a

pr edet er mi nd8S$NPESGE pistondo wdledsetzalsek dng) mﬁ@l;efe%&?@e?ﬁér "%gerg%'éé g?rr‘%
se rto

release the Iliner wiper plug. This tinme may be u
posi tively #%Riug b@'éersutspl acenment fluid volunes. A caI cul at-ed amount of
di spl acenent fluid will thus force the cement.to the desired height in the.

annul us bet ween Theepiston evithRfe | Fluid wll thus be punped until
thFI | i nertvw per hp;aug and t he p}aﬁl@ hgm%&l?ﬁ'&fe@%li’ffjét%lﬁa@"d \;t(;lggkhewhandl ng
col | ar, at wviddoshy bi #e I creased to, e.g psi, over
$ dﬁ%ﬁ%@l‘@@’% LF%H {’E‘& F@lg Raldgrsubn FluithBok thrdagh 4 he

circulating pressure to conp
ding collar are holding. Pressure nay

's bet
RIS L L b X R T o A gl loarblelabe tfd oat

then be - bl'eed off
Various types of netering jets may be used

feg ;JI gg?gf:t :ll\ﬁ/erlt‘%lp@r?yﬂ:rqp Sﬁiﬂ l{needmfay(he, used by the operator to positively calculate
T 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 wsll 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. Stgmf icant restrlctions 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 p:ston 1 34

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

the work string can be/ fpek ed up and |




. release position, as shown on the rlg

the chanmber 132. Si gnlflcant restrictions can be forned W|th| n the
passageway 128 to effectively constitute a metering jet.lFAprb204¢ the
chamber 132 will beat a known viscosity.for the downhol e conditions, and
with a selectively size netering jet the operator will know w th

reasonabl e accuracy the time it will take for the piston 134 to nove from
the retaining position to the release position. 17 April 2006 configuration
with internal grooves or teeth for att th ng to the liner w per plug. The

internal surface of the piston 134 thus prevents the retainer nember from
noves axially to its

| moving to the reieAeAds BASHIGR AN ersmay edée%&’rﬁteg'ﬁ?@eft'ﬂﬂhﬁémbtﬂm e of
retai ner meg&gr nte nectl ng the tubular body 116 with
the liner w perﬁ@}‘pﬂ]ﬁﬁ%ﬁf"f rerr %’f’eci‘r@rlgl@?f me@barlesmmeatﬁ;eul As
er . pI u ma be used at the | ower end of the

di scussed atl’:g}‘
li ner hangef r Hﬁ‘l"ﬂ'gwlda&?em OPeEr Fratiytor aadhing tottinslires edpeapiugn Rt i on -
Iy at the | ower end of any conveyance tubul ar, such

maybe used . @D g 8%1era
~as conveyarfemal § 106 pislorytifeinas pyeventsvthe irctainkBtembér rdEmS@ eyance
tubul ar 140 nmay thus be used to both transmt fluid pressure to t

interior offothe reearpdiensition unib theapidtonameeed BRSOt hol der sub
at a sel.ected location within the well. The pl ugs l:f%’éags H? M pr esent

invent i on rFAgwnivnshdaghtssidt eftFigive 1.0mer end of various types of . tools,
|nclud|ng a liner hanger running tool, or at the lower end of the '
| - Asdiscussed above, the lrnerwrper plug may be used at the lower end of the |
'._fl_iher 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 lncludlng a liner hanger running tool, or at the lower end of the
) tubular stnng used in a cementing operahon in order to rel:ably release the wrper
| plug from the plug holder sub dunng the cemen ltng operation. The wiper plug once
' _ released may ‘seal with the liner or with another downhole tubular.
It will be understood by those skllled in the art that the embodunent shown
and described is exemplary and various other modifications may he made in the

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

.understood toinclude such modrﬁcatrons whloh are within the spirit of the mvenhon




~tubular string used in-a cenenting operation, in order to reliably rel ease
‘the wiper plug fromthe plug hol der sub during the cementi At ation.
The wi per plug once r-eleased may seal with the liner or with another
downhol.e tubular. It will be understood by those skilled in the art that

t he enbodi nent shown and described is exenplary and various ot her

nodi fications may be nade in the practice of the invention. Accordingly,

~the scope of the invention should be _ypderstood to.include such _
nmodi fi cations which are within the spirit of the invention. 17 April 2006 -

t 2 and ‘havi Whahistdwimedigore in fluid comunication with the conveyance

_ tubular, a retainer nmenber for attaching the w per plug to the tubular

body, the' retaimer ARIRELfol Loma retaining position to a rel ease
position far ' rel easing th%%'v%@rE’ﬁf%@%ﬁ%ﬁ???f&%mwywubmamu si fig:

a general | Vtehiph d for nnection wth the conveyance tubul ar
What is. cl a?hnigd%rgs@ﬂ 9’1\ @?’%‘t’ "6%?"‘@%’5@ Igsingihegvipenypog nadssatisa to o
- conveyance enporarjly supporting a w per plug and for _

rel easi ng t%g \kij\'}e%é{? tfth%pf nB’r'@s‘ﬁ'BH%éhQ gonveyangectubake, the filig heldeF S§sUr e

wi thin the caonveyance tubul ar, the plug holder sub a piston novable wthin
‘the tubul ar H'(S’fi‘?q4 1 response to fluid pressure within the throughbore from
a retaini ng posi tion for preventing the rel easing nenberfrom

~a generaily tubular body adapted for connection with the conveyance tubular

o é_nd having a throughbore in -ﬂmd communication with the conveyance tubU-!ar: -
a retainer member for attaching 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

‘moving to 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

L 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.



moving to the rel ease position, the piston acting against a fluid within a
chanber within the tubul ar body when noving to the rel eas¥ po8i240n; and a
netering jet along a fluid flow path fromthe fluid chanber to an annul us
about the tubular body, such that fluid pressure within the throughbore
restrains novenent of the piston to the release position until fluidis
forced through the netering jet, thereby preventing rel ease of the liner
wi per plug until the piston noves to~tbﬁ rel ease position. 13 2. The plug.
hol der as defined in Caim1l, whereint b wi per plug includes an internal

seat, such that 2 pur'meqijny@h nded, on the wi per plug allows for the
increase in fluid pressure w&%’ﬁ'?#?ﬁ@"%@ﬂ&’ﬁﬂ‘bdﬂg&miﬂméﬁ%@bﬂ% hol der as
sha

defined i n igMad rein the retainer nenber is.a C pe ring
which is radi -alcfgyé%%%ﬁg'e%gh&hﬁlﬁa\ h@?ﬁ W dpen iplugt Iaeds £ bR 1RE WRQS L] 0N to |
rel ease th%ﬂ%@ﬁfuﬁé%‘%g 4. The plug hol der as defined” in any on&“gf d ai ns
t to 3, whereln the CERFd iridayessure withicctho adbudiigepi,ng menbers for
gri ppi ng engagenent wi'th the wiper plug. 5- The plug hol der sub as defined
~in any one of the preceding clains wherein the pistonis rmovable axially
fromthe-retaining position to the rel ease positi.on. b- The plug hol der sub
- as defined in %ai mb5, wherein a radially interior surface of the piston
~engages the rel i fie heidarBa fefingd i Slaiomt ot DautiepdiRind s gBIRer . from mving to
the rel easeppodigt Wiaich iRl ieRpandBY SHRAL w9 L he. pi ston refeddeaCt he -

piston 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,

‘ 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
Hlaceo . ‘ _ mber
.. from 3 : rde 1 v ; - ' . .
1 ‘lmovmg to the release posl(tlon, and axial movément-of the piston reléases the

_ fetainer member o the release position.

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




retai ner menber to the release position. 7. The plug holder sub as defined
in any one of the preceding clainms, wherein the neteringly&prha8kxterna

t hreads for threaded engagenent with the tubular body. 17 April 2006 -14 8.
The plug hol der sub as defined in any one of Clains 1 to 6, wherein the
metering jet is secured to the tub uqr body by a swage connection. 9. A

pl ug hol der sub for being supported on a conveyance tubul ar for

tenporarily supporting a wiper plug and for releasing the wiper plug in
response to an increase in fluid pressure within the conveyance tubul ar,

t he plug hol der. . sub conprising: a generally tubular body adapted for

. connection with the conveyance tubular and having a throughbore in fluid

communi catiog wit byt B@g@t&weé? gtg(é? d{aﬁ'tpéf:t any%n@%?@lé?r% 1B Gheldly attaching

the liner w per plug retai ner nmenber novable from -

a retaipin Qsition to r |on for releasing the w per plug
f.romth&'et'ﬂ%tgt"éqjehﬁcﬁ??”rﬁgﬁ? @Fgﬁb‘-ﬁ i dV YWP&OW%@PH the tubul ar body in
response to fluid pressure wthin the throughbore froma retaining ,
position for preventing the retainer nmenber fromnoving to the rel ease
position, a radially interior surface of the piston engaging the retai ner

menber to praventAtﬂhﬂg heltler s1dy fombringrsubpontedron iangniveydnbe tolmliaase
temporarlly supportlng a wiper plug and for re!easmg the wiper plug in response_ to
an _increase in fltjid pressure within-the conveyance tubular, the plug holder eub
compriéing:
| | a generally tubular body adapted for connection with the conveyance tubular
.and having a throughbore in fluid .eommunieation with the conveyance tubular;
~ a retainer member for atteching the Iiner wiper plug to the tubtllar body, the
retainer member movable from a retaining position to a release position rfor
releasing the wiper plug from the tubular body;

a piston axiatly movable within the tubular body in response to fIUie pressure .
within the throughbore from a retaining position for preventing the retainer- member
from movmg fo the release position, a radlally interior surface of the plston engagmg

' the retamer member fo prevent the retainer member from movmg to the release
position, and axial movement of the piston releases the retainer member to the
release position, the piston ecting against a fluid within a chamber witnin th-e tubular

‘body when moving to the release position; and




position, and axi al rmverrent of t he piston rel eases the ret ai ner nmenber to
the release position, the piston acting against a fluid W Aph2@echanber
within the tubul ar body when noving to the rel ease position; and .17 April
2006 - is 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
t hroughbore. restrains novenent of the piston to the rel ease position
until fluid is forced t hrough the, rrei%*rlng jet, thereby preventing
rel ease of theT%l1 Pgr EI ug_until the piston noves to the release.
posi ti on. ?rﬂbq HoPigae astitd few wath herd thel@atEmder W Shdlaide Pl ug .
hol der sub |§ itioned on a |l ower end of a liner hanger running tool,
and t.he wﬁ‘é u ;55%3“*“{%‘ WWlmhﬂmpﬁutdmrH@urdﬂnmxﬁhﬁe B Mﬂgﬁ a5, def i ned
in Caim10, wherein the [iner wiper plug includes an nt“eT aér@at such
that a punfOURMANGPLEe pistdedo de réleatd posiid B | g.'.&% Bl il t he |
i.ncrease in J@I uid pressure within the tubul ar ﬁol der” sub
as defi nedpigriagyebifeeraly SlevieRBnd rd in.the fluid |n t he chanber .
has -a known vi scosity. 13g The p g t}ga%%%leﬁr%eig%rd"e??rﬁe‘dg iURlithe pistenof O ai s
.9 to 12, hmmsrtottfh@rd[@s@lmmonrrenber is a Cshape ring which is radially

expanded when t he p| ston is in the rel ease . position to release the wi per
pI ug and the Cs .

1_0- 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 hner 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 gnppmg engagement wnth the liner wiper ptug




aped ring has internal grip; for gripping engagenent with the |iner w per
~plug 17 April 2006 -16 14. A nmethod of supporting a |inerl\pgl2l6ug on a
conveyance tubular and for releasing the Iliner wiper plug in response to an
~increase in fluid pressure within the conveyance tubul ar, the nethod
conprising: providing a generally_;ﬂﬁylar body adapted for connection with
the conveyance tubul ar and having a throughbore in fluid comrunication
"wWith the conveyance tubular; providing a retainer menber for attaching the
i ner wiper plug to the tubular body, the retainer nenber novable froma

retai ning pogiti op hethed ot lsBpStinPs lihéoRipef Blug'd £3shitgahdetubuRer W per
plug fromthe tubul ar body; noving a piston wthin the tubular body in

r eSPO.“SSn§ ?orfﬂeléiaginﬁrtﬁ‘é ﬁH«%rewi%rt @bg in P&ﬁgﬁ %”?J]%Fé‘asferié?fﬁh% ;5r8§-.ﬁ}ré“ ng
position for preventing the retarner er from noving to e rel ease
position, the piston acti ainst a flui.d within a chanmber within the
t ubul ar_.“’HB'HBh @?Yemﬁeﬁﬁb‘ﬂ% ﬁ%@?@?‘é&%prﬂﬁﬁl't ion; netering discharge of.
fluid along a fluid flow path fromthe fluid chanber to an annulus about
the tubul ar Bwyidings ut roenieally f tublilgr phastys gelapted ¢ foir ncenngction ovitihios e
restrains novenent of the piston to the release position until fluid is
forced timeygice tubiatearidnbayisd a tieughbyrep meieint congmukitatimsewith théie | i ner
wi per plug until the piston | _ o
' conveyance tubular;
. providing .a retainer member-for attaching the liner wiper plug to the tubutar
body, the retainer member movable from a retaining position to a release position
for releasing the liner wiper plug from the tubular body;
moving a piston 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, 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 fo
an annulus about the tubular body, sdch that fluid pressure within the throughbore
_ res’trair_ls movement of the piston fo the release po_sition:'until fluid is forced through
-a métering j-et, thereby preventing re!easé of the liner wiper pl_ug until the piston
moves to the release position; -
allowing the retainer 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




noves to the release position; allow ng the retainer nenber-to nove to-the
rel ease position when the piston is in the rel ease positi hAPHhEP¥Dy
rel easing the liner wiper plug fromthe 17 April 2006 -17- nonitoring a
drop-in- fluid pressure in response to the release of the liner. wiper
plug. 15. The nethod as defined in Caim214, wherein the retainer nenber
includes providing. a Gshape ring which-is radially expanded when the
pistonis in the release position to rel Fase the liner wi per plug. 16.. The
met hod as def i nedgbRi i - farther Conprising: providing -internal
gri ppi ng menber s %H}tﬁé@é]}sj@p@ ul’(iI' REPSFYEe Griegisingg to S edeamenss thisUiet he
~l'iner w per mdég i/ - The method as defined in any one of Clains 14 to 16,

wherein the pi st8n is mnoveable axially fromthe retaining position to the
rel ease 'position. 18. The method as defined in Claim17, wherein a radially -
interior surface of the piston engages the retai ner nenber to prevent the
ret ai ner nmenber f{éom Err‘m_vi ?hg{@': 0. the release position,. and axial novenent
of the piston rel'@asesne fethostas defineddaiopiimt : 0], € .position. 17 .
Poril 2006 -1 81 d _ ﬂ.. WhErei B AR B RS L, er

' - includes providi - i I -
. providing a C-shape ring which is @_dlaf!y expanded when the piston is in

the re'le_'as'e position to release the liner wiper plug.

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. -




- The nethod as defined in any one of Clains 14 to 18, further conprising. .
Providing an internal seat on the liner w per plug, such dhépria2 down
‘plug 1anded.on the |liner wiper plug allows for the increase in fluid,
~pressure within ‘the tubular body.. DOMHOLEPLWUG HOLDER AND METHOD
ABSTRACT = The plug hol der sub 110 for being supported on a conveyance
tubular tenporarily supports a lI'iner wi per plug 150, so that a punp down
plug may land. in the liner w per plLyg.and be supported froma 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

. piston 134 noves within the tubular body froma retaining position to a
rel ease posiHti OThe de j i et 131 on.a fluid flow path 128 from
chanber 132 restrain@géﬁ%&gﬁg¥gﬁyﬁ§8%ﬁéﬁ?wssﬁ§?Qbﬂ"ﬁﬁéﬁ®m¥$mg:release of

the |iner 'mﬁp i pi ston. noves to the rel ease position.
Figure 1. - %Vﬂkdégaﬁ’ mtérlnaI ant on t}1e r?iﬁer wiper plgg, such that.a -pump down
lug land ' i i ' . . B '
Ppluglanded on the liner wiper plug a{loyvg for the increase in fluid pressure within

~ the tubular body.






