DOMHOLE PLUG HOLDER AND METHOD Fi el d of the Invention
The present invention relates- to the plug hol der of
the type suitable for supporting a |liner w per pl ug
“and for thereafter releasing the Iiner wiper plug in
response to increased fluid pressure. The.plug hol der
sub of (he present invention may be used in a
cementing operation, with the liner w per plug
separating a cenentatious fluld fromanother fluid.
Background of the |nvention Conventional |iner hanger
runni ng tool s PAWNIRLE BLUG HOLBER ANB MERHOSY to
support a |liner wi per plug on the running tool during
a cenenting operation. The plug holder sub is
conventionally latched to the running string, and the
l[iner wwper ©plug is attached to the plug hol der sub
by a shear connection. Unfortunately, these shear
connections frequently are prematurely weakened or are
sheared either by running tool manipulation or by the
monment um of the punp down plug | anding and seating on
the liner w per plug. -2- Sone manufacturers have
i ncl.uded .a plug hol der sub that has a |l atching |ug and
%:s I £ |n slgeve The plug cannot be released_ until

ug shifts the sleeve to allow the
Iatchl | ugs.to relax and t hereby all ows the plug
o odR ESR BPRHth Fafinerg M8gHuS bokier ek e e satable (o
4,624,312 and 4,934,452 di sclose plug hol der subs
viwPRAriAgea Hnetowiner Plugs ead dootheseafier crlPaging thp liagrsyiper plug in
Patent 5, 036,922 discloses a running tool which
. dappangse ta lrmr@amd flufthpreissueehi Thequug holdedrib df dre preserlimgntion

" may be used in a cementing operation, with' the liner wiper plug separating a

cementatious fluid from another fluid.

Background of the Invention

Conventional liner hanger running tools include a plug holder sub adapted
‘ to s(xpporta_ liner wiper plug on the mnnin‘g toc}l during a cementing operation. The
plug holdef'sub is conventionally lafched to the funning string, and the lier wiper
plug is att;achéd tc.)'th'e,pfug holder sub-by a sﬁear C(.mnection. u ﬁfortuaately, these
shear connections frequehtly are prematurély weakened or are sheared either by ‘

| ranning tool manipulation or by the momentum of the pump down plug tanding and

’seaﬁng on the liner wiper plug.




set to be released. Wile the above systens may
prevent premature release of the plug setdue to
runni ng tool novenent or mani pul ation, they do not
prevent premature release of the plug set due to the
nmoment um of ‘t he punp down plug and the colum of fluid
behind that plug when it |ands and seats on the |iner
wi per plug. In many applications,. this |anding
or"hanmmering" force will cauyse the plug set to rel ease
so- fast that the operator cannot detect the rel ease

and  ShekshMFadariohald RERHEY a phi KokidsBb tl hhs b ldlching lug
di spl acenments. This "hamrering" effect of the punp

aﬂ? %hﬁﬁ sleg*fé t Qﬁaﬁﬁ&%re eBSEd Rht theARAnd H&M?EILE Ghifts

|ngt e U set may ruin

hgi%”; 4 2ply °b§e%f€§?*§ Ry g sy s
somei B ot i 53 AL PSR A Bl e
may not be able to calculate the fluid di spl acenen

plathelder hebpwhish asan cpllefdsiead ebplchingde. e Ratent %9%6 922
. the [liner w per plug. -3 The di sadvantages of the

discloees aranningtootwhichrenplpys apisterethahis shiftediin owter for ragplug
an i nmproved.downhol e pl ug hol der and nmethod

T shtapbBeppRakedg a i nerwi perplug are hereinafter
- disclosed which increase the reliability of cenmenting

Oper@hil@ i abavEePEsmRimASrel BV hatird ffodsb woth luRet due

sub of the present invention nay be used for

qol%ﬁmhb%blr}ﬂox?en‘%sﬁ% nmrg;gfzmrp %éfdb g;r e%@ar%%éta@%@ase

Inel hanger running t or th a tubul ar

oftht bﬁ&;agghé‘% {Rie SRTRALALAARES D QBovn PR Rl ORbAR G fuid
behind_ that plug w'h'en it lands and seats on the liner wiper plug. In many
applications, this landing ot “ha_mmerin@ force will cause the plug setto felea—se 50
fast that the operator ca'hnotldetect the release and therefore cannot properly
c.éiculate the fluid displacements. This “hammering” effect bf the pump down plug
" hitting the liner wiper plug and the effect of prematurely rglgasidg the plug set may
tuin a cementing job. The prior art has not addressed the problem of prematurely
'.reléasi-ng the -ﬁlug sét due to this hammering effect of the pump down plug hitting
the .liner'wipef plug. Asa corisequence. f;le opérator rﬁay not be able to calculate
| ihe fluid disblacen_qen’t after the pump down plug has sealed and latched into the

liner wiper plug.




ref easably positioned on the | ower- end of the Iiner

hanger running tool, and is sized to pass a punp.

down plug, which lands in the liner w per plug

supported on .the  running tool by the plug holder sub.

The Liner w per plug is connected to the plug hol der

sub in a manner which prevents premature rel ease of

the plug set- fromthe running tool, either upon
mani pul ati on of the running tobt or due to the

hamrering. effect of the punp.down plug entering and .
| at chi ridnei disasivaintageis od thenpiiesr arhpigepverpsee by the prasgnt invention,
down plug is sealingly seated and | atched within the

" bogrei af inipsevdd duavnhokd pleg heldegand thethdd far egsporéngaliner wiper plug
a piston which is noved to unlock the plug set from

t hreHepdhafeldllosed WHieH inchease! thg refiabilityf cemeatirepopmaltions.
all oned to bepunped to the {anding collar. The piston

t hat "unl ocks the.plug. set fromthe running tool acts

on a fluid filled chanber which is vented to the

ané]ul us El;_étgégme?% ,qri fice. Wien the punp down plug
T T bore of the liner w per plug,

i ncreased fl uj ressu acts .4 on th i , .
type: et hiios S of Ge pitpotfren®iiunf o bty pddfoning a
of the orifice, determne the tinme it takes ‘to_rmt%e
t Hedppf Rite which Bay bagelpaseshemsdier hanger fining toplor thg end of a
inportant to allow the operator to determne the
‘cdubat stdiig gldig mesmenting epeigtion.y ol Uhe lyghddpe subngay be
- the Iiner in the well. The plug holder sub allows the

't ysleipgbly positiomeden theibvper eaided th fineobangenunning tool, and is sized
detrimental effects on the liner w per plug. The punp

d@palb B0 plRy, dRviDplag SRhichlamtyindes ine dvisgara supgonied on the
liner wiper plug and seal ed and | atched. The : :

 ha{HRRG b1 8 188 budfhdidRdLBY THaRInBER AN iPbditictRdttb e plug
I|r_1‘e‘rW|per plug wi Il not -
holder sub in a maaner which prevents premature release of the plug set from the
running tool, either upon manipulation of the unning -tool or due to the hafnmering
 effect of the pump down plug entering and latchifjg info the liner wiper plug. Once
the pump down plug is sealingly seated and latched witﬁin_ the bore of 'thej finer
wiper plug; fluid pressure acts-on a piétdn which is moved to unlock the plug set
from the'running tool so that the plug set IS released and aliowed to b.g pumped to |
_t;le landing collar. |
The piston that un!écks tli_e plug set from the runaing tool acts on a fluid filled

- chamber which is vented fo the anaulus through an orifice. Wher the pump down

plug is sealed within the bore of the liner wiper pldg, increased fluid pressure acts




~prematurely rel ease the plug set. After the punp down

pl ug has been seated and |atched, the operator nay

i ncrease pressure to the running tool, thereby

confirm ng to the operator that the plug has been

seated in the liner w per plug. The opérator nmay .

cal cul ate the exact amount of displacenent fluids it

.wll take to cenent the liner in the well. The fluid

‘pressure may then be increased, causing the piston to
start to nove to the plug release position. The puna.
SauRe Fﬂstdﬂl. and tfdeeard voREmsbpuid péntad, aasvell asdhe sizé of thaodiice,
be rel eased after a predeterm ned amount of tine,

: W@Eégmifﬁ:ﬁﬁb'ﬁrﬁéit takBP RS h80d tHeOpibaR 0P plsg rsleafepd@tiond | This time
to determ ne the correct displacenent volunmes for :

cenent t iLner i | ' . abi

R gl M5 8 Bpeaty i Bobftrine thd ch ek i PRCERenpor comen
rel] easi '

: li i . [ to high fluid
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an i nproved nmethod of releasing a liner wiper plug in

. detrjsoental affects| anl e tineswipes plugy cietrwp dawit plug reayhi pumped

nmoves a piston froma retaining position to a rel ease
BOsinyi desired@hspaednie e tisdrewifesrplutiogt snaled and falshed.  The
expel fluid through a netering jet. is nonitored to

hBRIneHHY diiet of Bhiliagithée: pyingl dpwo piglon thellieaswipgr phig will not
liner wiper plug during the cementi.ng operation.. It

P?erﬁétﬁ?éﬂ/ Hi&asdithé BRigRieSANer thi\aiitlp vl diad has Seahsqited and

etai ner” nenber may ™~ be used for attaching the liner

PRl B Bl AR AN By comtimng
rtcve Ehaei cpp%rratgg th%ﬂh%a}a?t?g tt\ahsebécl,rpgéatemnﬂﬁé [ir%r Yper plug. The opgrator
may‘caicutate the exact amount of disptacement fluids it will take to cement the liner
“"in the well. The fluid pressure may then be -incfeésed,causing the piston to start
" to move to the plug refease position. The pumi down b’lug and the tiner wiper plug
asa setlwil{ thus b.e‘released after a predetermined amount of time, which again is
impéftant to the operator being able to determine the correct displacement volumes
for cementing the liner in .thelwell.
It is an object vof the present invef;tion tq-provide a plug holder sub for

releasing a finer wiper plug in response fo high fluid. pressure acting against a |

pi#ton, which in turn expels‘ﬂﬁid from a chamber through a meteﬁng jet.




It is a further feature of the invention that the

C-shaped ring may have threads or other interna

gri ppi ng nenbers for gripping engagenent with the
liner wperplug. A netering jet may al so have
external threads for threaded engagenent. with the

tubul ar body. It is an advantage of the present
invention that the plug holder sub is highly reliable
and is relatively i nexpensi ve, These and

furtherobjects, features, and advantages of the -
pres A ‘ﬁF*i ] it the RENEB r; ;
foll gfcw&n%we aiﬁ]ecf;tgﬂésth?it?pt | onr,‘_éw er@tlggn a&é?@ée‘}r%?emietsh()d ?f

de.to the figures.in:the ' ' . '

P nog ey Mt b P e AR LA, IRt gressure
cross-sectional ,view of g plu ol der sub caording.to

TENES BSATONHQ EFIEIG PISTINLP PAPIERRE IR BL S EISHE biokeSfor
conponents for attachnment to the |iner w per plug on

 higle pressurestodexps! fuiddheaughet mekringnigh isoepaitesad do fagrease the
rel.-ease of the liner w per plug fromthe plug hol der

- relidbiliy of frepeilyyeteasingdhe finetwipeeplug ditingshe Bpgenting@operation. .
cross-sectional” view of a |ower portion of plug hol der
sub sthosfeaturenf fiegiresent invehtiorsthata Crafiapbé retpier member may
portion of a liner wi per plug attached to the plug
HobdRfoS attacBmgtthe fih&f Wipsi flag e atitRiIAHRIAGr Whaein @mBtement of
rel eased on tﬁe right side of the. centerline:

- J@%ﬁh'-ts% SE N rateagéﬁ{.@rc's.@ﬁap%m%iﬁ&rtb%e@bg@ bR thher
depicts a plug holder sub 110 for 'supporting a
conventional liner wper plug. The sub 110 includes

VRE MUy 112 secured to the lower end of the

It is a further feature of the invention that the C-shaped ring may have
tﬁreads or other ihtema! gripping members for gtipping engagement ,wi'th the liner
wiperplug. A metering jét may also have external threads for tﬁreaded engagemeht .
with the tubular body.

“ltis an advantage of the present invention that the plug holdér sub is highly
reliable aﬁd is relatively inexpensive.

These and further objects, features, and advantages of the presentinvention
: . wifl become 'appar-en't fr‘om_‘ the fo[lowing detailed description, wherein reference is

~

made fo the figures in the accompanying drawings.

Biief Description of the Drawings




runni ng tool mandrel. Before the running tool and
liner is lowered in the well, the. [|iner w per plug
engages |l ocking ring 114, wh ch is supported between
body 112 -and the | ower body 116 by piston 134.
Locking ring 114 includes grooves or threads 115 or
ot her suitable nenbers for grippingly engaging t he
finer wiper plug. Seal 120 on the | ower body 11.6
seal s the piug hol der sub 46 the liner w per plug.
Threads 128 connect the body 112 to | ower body 116,
-and Fared 11id2a sraksssehivvat afew bhasglug bpldec sebl d@oohderg to the
" The body 112 includes a passageway 128 which is open

pré%rﬁ hiReAlivh! IS tra@Rob pbbiioh UNedmgbrca ! for Atachfricht ©ahg Biter
Owth arelatively sized orifice is positioned -7-

‘w@ergﬂg%'bn' the R %lde BPtheRbRkSHiAP hid B&ﬁﬁdi%sfo? IR tEY liner
ngag

nent w th threaded port 6. Fl-uid containing

.chanbe Iy ich
W'P?fcﬁ’qb Egm%%gﬁ?‘{%'(ﬁaéaﬁusr@fgp gth?g'f‘% iféw%{beﬁeéh %en t he
~ punp. down. pl u thin_t '
i ncFigeRqis 37 §%ﬁ?‘g‘°\‘/\‘)fi‘\1‘ﬁ‘?‘ﬁ°f%@wﬁﬂﬁﬂf %‘V*tf@ jnifeidugibun
t he piston:-134, which. |nturn|sforc tth
in Figuse . iiusirafing therpprr Rasiom et a lings wigg(d tﬂ%@@g@\eﬂlfa e plug
exits the chanber will be deternined by th ~
holrtessale vorthe lafcside b theccantarling, windielgasetor Hzmm!rt sidgpof the
- and the size of a selected orifice in the jet 130
_cefidlidel oned downstream fromthe chanber. The left side
- view of Figure 1 shows a pin 131 sealing off a weep
port-to the chanber 1.32. The pin 131 has a snall
port therein for slowy releasing pressurized fluid

Dét&:etdhﬁe&%ﬁgc_‘;rvéfpétﬁréa fmbddindRYs be secured within the
T Weep port by swagi ng operation, and is another form
130%@”%- ?rdeﬂﬂ:té Stplug-rﬁ‘cﬂd&1 Y 7 B8 shbﬂ&ﬁﬁé 3l BfvéntioRbl liner -

wiper plug. The sub 110 includes the body 112 secured to the lower end of the

running tool mandrel. Before the running tool and liner is lowered in the well, the.
liner wiper plug engagés locking ring 114, which is supported between body 112
and. the lower body 116 by piston 134. chking ring 114 ir;cludes‘Agrboves or
th,re*a_ds- 115 orother suftable members for grippingly engaging the liner wiper plug.
Seal _120_.oh the lower body 116 seals the plug-ho!der— sub fo the liner wiper plug.
Threads 128 oonﬁect the body 112 to !ower\bo_dy 116, and seal 122 seals between
these connected bodies.

The body 112 includes a passageway 128 which is open to the annulus

ab0ult the running tool. An arifice jet 130 with a relatively sized orifice is positioned




for threading to the body 112. A significant advantage
of the plug holder sub according to the present
invention is that the increase in fluid pressure is
not the primary factor that deterni nes the rel ease of
"the plug set. The rate at which the pi'ston noves up to
expel fluid fromthe chanber is primarily a function
of a particular jet size and the type of. fluid in
the chanber.. Accordingly, the operator will see an
increase in . pressure when the punp down plug is
dignp@s s, bhé phdfeablyihdgledehtadsdntngatémbhtarith threaded port
within selected limts, that a predeternm ned anmount of

fzmm@&sﬂtgmﬁig@aﬁﬁmbehmtpt’@suhfé‘d IRARE pistbrPRaSWHER includes.
until the plug set is released. Once the piston 134 '

g mnate the volume within the
?r;sgrupl%gaﬁ&ﬁH%s agied locking ring 114 is free-'to

- an? \égy\rlt?%" @1' lﬁzgx ou{j% Bzwgg%e&}imp%ee ﬁ\%{%&é gﬁ%‘% ttgp?fncreased
| ocKki 114 ma t

AraeR A W“f‘ﬁ‘@gﬁf’%{t?ﬁ?ls Pahe s %55% Whehd ‘éda/'?’rfsafﬂr(‘fed
noved outward to release by th wnward force on th

upiwied tapgel g dpm theudambes 1@8m7@ﬁt‘?‘§rﬂé'!q guits dhe fslharaber will
well in pairs, and the plug holder sub as shown in :
Hel dpterenided by e clsttadleristaspishe fluid véihia thaichamber 13%and the
-wi per plugs. In sone applications, one pair of plugs .

stdesofr sflested biificisiadhd gt di3e gidsiiiou.en!rﬂnvtmstfdam filpmahel chamber.
anot her set of w per plugs are used after the cenent

TheUbH shitdvia@f of Bighee 1 dhdksas iptd 131 Isdhthg 606 W@é}ﬁ port to the

latter application, each of the plug sets may b

C?lFl gf"'fﬁ Wﬁ@ﬁiﬁqg?ﬂa Qn{aﬁzﬁﬁrﬂﬁ&eﬁl‘?or%‘ibvh@@i%% pr8ssurized

pressure, whi C nmoves a respective piston to

ﬂ‘é[oﬁ thef %n}“u%q @A"ﬁsﬁhgggg %gléggd WE%P%\#% ;gcg'g&;;e glﬁagmg

opleye{hgn C;?nu 195 atng %r o?nlpgf%vﬁxgt%nng jett t}ﬁe ﬂg!%’t%pq% lﬁus%ra?és a jett t?30
for threading to-the body 112.

A significant advantage of the plug holder sub accérdihg to the present
- invention is that the increase in fluid pressure is not the primary factor that
determines the'ré{eaSe of t_he plug set. The rate at which the pis;on moves up to
- expel fiuid from the chamber is primarily a function of a parﬁcular jet size and the
type: of. ﬁufd in tﬁe chamber.. Accordingiy. thé operator Wﬂ; see an increase in
pr,es‘sﬁre when the pump down plug is landed on the lifler wiper plug, and will then
know, within selected limits, that a predetermined am‘ouﬁt of time should elapse:

from that increase in pressure until the plug set is released. Once the piston 134 |




that piston releasing the first plug set. At a higher
fluid pressure, a second piston nmay nove in response
to fluid pressure to rel ease the second plug set. Each
piston may.force' fluid through a selective orifice in
ajet. If - désired, the second piston ‘and/.or both

first and second piston may be shear pinned so that no
novenent occurs. until a selected pressure level is
obtained. If desired, the fBrst plug set

~alternatively could isolate-the port for the second
niveg uped retucp e afirinatedha hdlunriwithi the@hadsber £3X; dvdC plhaged
set till the first plug set was released. -9- Figure 2
s&ﬁmg%@hi 1i€is Mieslt hokd4aiially bswagd, meaetggrewa%mg 8 linkf diper
t he G- shaped retaining nmenber 114 held radially inward

al e ATe I P ' :
PR Arefthe pnel et * THE Eo5llpR o oo (YGRS o Baskil out
wliner wnpe . yg 154 . rovi.ded wth eat, .156 for
bl Bt 1Rl Rl Y h RO B oty b8 L83 % Rbved
dj scyssed abqve, The lin wi perplug 154 _
ogbyrAr e Tl By 1 dpyaMart i e IBRVRREPIHBe  er abl y
" two cupshaped el astomeric, sealing nenmbers 158on an )
ext rliugs arg perpveationallyruain Avgl ip pairy apd de plug mlderrad as
_the linerw per plug forces the |linerw pers out ward.
. showmirskbigliient) isesttifed doresupparting anieepdid of diner Wiper plugs: Ibsdne
159 with 0-rings 160 and latch ring 161 nay be
. apylicaiister) oherpatrasfiplng aeddaratily nged beford 4@ cahentl fiuld, and
the landing collar. The spacer and cenent fluids may

amsth & oeldf wWipkt Slugd Arelsal iafBr thk bbalenRid arftFiESe the displacing
~di spl acenent. en the cenment has been punped, the '

ﬂuﬁ&.@oﬁﬁmaﬁéﬂ%pﬁ% nbéaét%ﬁﬁé %glrg‘;s{c/a%gfﬁe %Hf:eflr%f&y released

ormng a barrier between t sly displace

in RO H5cA0 %l AL RS BREuld, Wikt ol & Wt BRMR o
expel fluid from the chamber and theceby rélease the plug set. One piston

tesponsive .to a low pressure fluid could thus be prdvided on the support sub, with |
| . that piston releasing the first plug set. At a higher fluid pressure, a second piston
-may movein res‘pénse to fluid pressure to release the second plug set. Each piston
-may force fluid through a selective orifice in a jét_ if desired, the second piston
andfor both first and second piston may be sﬁear pinned 'so that nﬁ mdvement-
-occﬁrs_until ‘a selected pressure. level is'-ébtaiﬁed. If desired, th_é first plug set

alternatively could isolate the port for the second plug setsa pressure (:omd notact-

~on the second plug set il the first plug set was -releas;ed.




fluid may thus be used to punp the punp down plug to

the liner Wiper plug. As the punp down plug get

close to the running too[, fluid pressure nay be
-reduced, €.,g. .to about 500 psi, and this pressure
WII. |ncreasemhen the punp down plug’lands in the

i nerm per plug, as discussed above' Once the punp

down plug is latched into the I i netw perplug, the work
string can be pressured up %and after a sel ected

perigd of tinme, the |inerw perplug and the punp down

pl ugFiaHg 2 gepicts g fisior Adthin ﬁ%fﬁi@!ﬂ@gmﬂsa@n 'é’[i'ﬂ) the C-shaped
I ncreased fluid pressure Ao- thus npves a piston to
retaingss@enben d k4 helsyradigy dnward sedbalsits theeddsrangag# ey mating
-plug from the plug holder sub. The piston within
thrhedspﬂ 8@ oh ¢hel imersvibepplaf eli5ab | Theabtaighpagshgeway inilinbr Riper
known viscosity at the downhol e tenperature of the

pligubdhis previded tith Bl s8ad 166q9r $duling Withda convdinteed Puffip &slvn -

size- orifice.will -take a predetermi ned period of time

- phd, éﬂl@éﬁ&%e& BBovd. I THRITin® Ripler ?I'ulj 954 Eﬁh\ferﬁabﬁﬁtgmuc@%-at least

uSed by the operator to positively cal culat

gl S'&? acerren{{ “ﬁ p%h}%lﬂgi to"é %%@EH g?ﬁ%ﬂfgéﬁgﬁ%{. %In F’ﬁtgdor |
tr%ﬁegufrggr&fe ﬁ@%‘qugrﬁtﬁ%‘eﬁdgpﬁ ﬁ%,%g&ﬁm%@,g%ﬁrﬁ{s§ B0 dpers

f.i nerw per and t he unp down plug set |atches
oytyagl 'f‘f?esqaél‘ﬁﬁiﬁ Q%’F?‘ﬁ i é‘i‘e frarc i\t anmblas, hady 168 “ﬂ%yHEﬂQS
i ncreased to, e.g. 1000 psi, over circul ating
164} ards (afeh ting &%hmaaftt@ mrawéhﬂ ey sefling angslatehing he plug $nttwith
the seals between the plugs and the landing collar are
theddatlimpeolldr.essure nay then be bleed off and checked
for bleed back to ensure that the float equipnent is
hol ditegspces andecement fluids may be mixed while circulating fluids for

_cement displacement. When the cement has been pumped,lthe- pump down plug
may be released from the sufface, fofming a barrier VbetWeen the previous!y-
d'isplaced-ce-mer.xtand the displacement fiuid. Acé!wlated amount of displacement

.-'ﬂuid may thus be used fo pump the pump down_plu-g to the liner wiper plug. As the

pump down plug get close fo the running foo!, fiuid pressure may be-reduced-_, eg.

. -to about 500.psi, and this pressure will increase when the.pump down plug lands

in the finer.wiper plug, as discussed above.

Once the pump down plug is latched into the liner wiper plug, the work string
can be pressured up and aftera selected period of timé, '.the linerwiper plug and the

pump down plug will be released from the plug holder sub. Increased fluid pressure




Various types of netering jets maybe used f~r
selectively nmetering fluid fromthe chanber 132.
Significant restrictions can be formed Wthin the
passageway. 128 to effectively constitute a nmetering
jet. Fluid in the chanber 132 WIIl be at a known
viscosity for the downhole conditions, and Wth a
sel ectively size netering -jet the operator will know
W th reasonabl e accuracy fﬁé'tine it wll take for the
| St 4. .10 ve fromthe retai ning position to
il 398 & 8o barPRiRa Wskioo. WofoheTroasdn nnwinankeg gom
or interconnecting the tubular body 116

mayb ed

th?\PE(W%lql):(zerlﬁ*f‘her wi per plug. A preferred retainer nenber- .
has_a .C.shaped configuration with internal grooves or
t eetlhepistonwithia Henpjug boldnesut preferabip ects pinufluidWith a known
internal surface of the piston 134 thus prevents the

-~ viscesilyl aidne dewblole teroperative oftheiplud iitdéralubasRAd RV tirbGdh a

: until the piston noves axially to its rel ease
-prexitemiined sias oriBEOWN take h_'?#edét&‘i‘ﬂiinéc? BEridf oﬁingélfcﬁreie(?séfthe

a

- di scussed above, the liner w per plug I nmay be use

A'l'élh@'keﬁ‘ ) ( al | . ' X Jdh
e g T Bt A8 Do el oy BROSle i) Boiadl cafflfre
‘ ally - t } .end. of y ,conveyance . _
disRASRRNRGE volinfls, L BaloRa SRR o BRpIGEN  AL e s
, ' i e 1.. The .conveyance tubul ar 140 may thus
forf M ool G HAS isirel ol Gt Baibancihnegor and the
: i.ntelgiﬁr m}‘f‘t Be EI ug ,hol der sub, and also to position
- casip-Hyidyitthugbe pumped unl the finasviner phtgaaniddhe piimp downiplug
wel | .. The plug_. hol der sub of the present invention
setigighesinte thelanging eallag, Rewhichgmegnessufe may belircredsepids, @f.
tools, including a |liner hanger running tool, or at

10Q0psi| aygesirastating predsare thubripiete Sitetimgofymask aridichack that the
cementing operation, in ordér to reliably release the

seald pelweep thapligoand the iaidigy bolisf8fe 10MInglUPIRGulNRay then be
.cenenting operation. The w per plug once '

bleed off and checked for bleed back to ensure that the float equipment is héldihg
- pressure. |

Various types of metering jets may be used for selectively metering fluid from

the chamber 132. Significant restrictions can be formed within the pa'ssagéway 128

to effectively (_:Qz_‘asﬁme ametering jet. Fluid in the chamber 132 Will_ beata knoWn

viscosity for t‘hé downhole conditions, and with a selectively size metering jet the

operator will know with feasonable accuracy the time it will take for the piston 134

to move from the retaining position fe the release position.




rel eased nmay seal with the liner or with another
downhol e tubular. It wll be understood by those
skilled in the art that the enbodi nent shown: and
described is exenplary and various other nodifications
may be nmade in the practice of the invention. '
Accordi ngly, the scope of. the invention should be
-under stood to include such nodifications which are
within.the spirit of the invention. 12 Clains: 1. A

I'i ner hanger running tool for running the [iner into a
. wel | Duricinis o pitiigie Sheinbers maye ddidbr iN@RGRRedtitlthe Gibular
~tool including a plug holder sub to support-a liner -

Wol r1|‘l g_l thé Iin%fl;ﬁPéPﬂlﬂbn_g\ ﬁr%?érfedsrﬁ%érhﬁémﬁerﬁ% 80Maped

pla nds on t I ner “wi per plug to substantially

limt flow.th ' i . ) I
PPt Bl @il of el 8Pk A B oSk Ak By, he
tQ a runpin ool. mandrel; a flujd filled chanbe .
iatediesithoe S i wioPciedhise Bavehlstheretaher ERRTBEfromymoving
- vented to outside the plug holder sub through a .. _
- fe e felaasgd gositipp eintihthe %‘F%’"p‘?‘@%%%?’éa‘fye@ﬂ@n@?%e pi?%ltl?l'?- as
noveabl e within the chanber relative to the plug :
‘abowe pn $bright sidecoflildgwed - posi t i on wherein the-liner
W per plug is supported fromthe plug holder sub to a

1 el eaAsdipasised ahové) dielinerwigeriplugeamaybeesedait thee ower end of the
.rel eased fromthe plug hotder sub; and a radially

- Rdtanageiranniag tool i Tie: fteg haHEpRID tirNgagaiTaiventiér day be used
Tiner wiper plug, such that radially outward novenent

Rlord BEnd A al Gt drREHIOAS Codae AR BAIa0 GudihSs conveyance
piston rel'eases the Iiner wiper plug froamthe plug

UBhH5147 8 onforl M AR T 2Ry 140 may s
be used to both transmit fluid pressure to the inferior of the plug helder sub,l and
_ afso"io position the plug ﬁolder sub at a selected IOCaﬁo_n within-the-v;etl. The plug
~ holder sub of the present invention may thus ve used at the lower end of various
_ -typ_es- of toots, induding a liner hanger runaing fool, or at the lower' end of the
tubular string used in a ‘ceménting operatioﬁ, in arder to re-liabﬁ( release the wiper
plug ‘ffor_n the plug holder sub during the éementing operation. The‘ wiper plug c_mce
-released rﬁay seal with t_he finer or with another downhole tubular.

1t will be understood by thosé skil{;zd in ﬂ-1e art that the embodiment shown.
and described is exémplary and various other modiﬁcations may be made in-the
practice ‘of the invention. Accordingly. thé scope of the i.irwerition should be

understood {o include such modifications which are within the spirit of the invention.




is positioned axially at a | ower end of the running
tool. 3. The liner hanger running tool as defined in
claiml, wherein the fluid filled chanber is vented
to an annul us surrounding the sub hol der sub. 4. The
| i ner hanger running tool defined in claim1,
wherein the plug holder sub ™ includes a seal for
seal i ng engagenent between the plug hol der sub and the
Claimaer wi per plug. 5. The |iner hanger running tool as
defined in claim1, wherein the plug hol der sub
conprises: a generally tubul ar body adapted for

1. c on PERiEH Rdhget fufning EEUN R Y@t thel vdratto anll flddva AGnig string,
thg H hbore jn fl ui

22 bl Bt g bt 1 gt e 66 on
the lhlﬁn‘ﬂg o, spbfutjnat @ plinp dowh plugrarzedy thé frer mm;: pligng
t t
s i B Pt B3P % b o g e e RE Ramorising
t ubtHegpludlodger sihB bting spcured)tn a sunniny &lall manidtehi n t he
L ubulle 0T fod SRRRTRE L nblt SlPLERHE Srd b B

t hr bore foma reta Feven
to oteide d‘@kofmg !rrrgdérrsomthrmgh@retswlcteld@nﬂreel ease position,

th e mhrﬁtpﬁ&sﬁﬁbﬂeg&n@% g&"%n mﬁslaﬂieqrvlm'ir{ ﬂé %h%]rh EerchQmetB the

thint en novi ng ere
plugdwider sy freme ledked pesitiar wm@anme Eniewlnes Pl épupearted foong the

pIL@ Hcold& QJHC ﬂo%"\‘efé@&@ p%gltg{f? vmb‘?er Ther W 8r @Ug isABiREEFrom the

about the tubular suc t hat pressure
Pluginoliensysand hr oughbor e restrains rmvement of the

Pi SheaYiAIg &B&daﬁ'qué@r@(f& dri Tpﬁﬂg léﬂ%;éderﬁén%ﬁih tHe Ifn8F ®BEr plug,
through fhe restricted orifice her eb Preventln

sugheihaediaby outwrdipeuemenf pldbe [ackgnaRrPEPonER (YN Bl e
pistdh refeBses the liner wiper plug from the plug holder sub.

2. The liner hanger running tool as defined in claim 1, wherein the plug holder sub

is positioned axially at a lower end of the running tool.

3. The liner hanger running tool as defined in claim 1, wherein the fluid filled
chamber is vented to an annulus surrounding the sub holder sub.

4. The liner hanger running tool as defined in claim 1, wherein the plug holder sub
includes a seal for sealing engagement between the plug holder sub and the liner wiper

plug.

5. The liner hanger running tool as defined in claim 1, wherein the plug holder sub
‘comprises:
a generally tubular body adapted for connection with a conveyance tubular and
having a throughbore in fluid communication with the conveyance tubular; and wherein
the lock ring is for attaching the wiper plug to the tubular body, the lock ring
movable from a retaining position to a release position for releasing the wiper plug from

- the tubular body;




rel ease position. 6. The liner hanger running tool as
‘defined in claimb5, wherein the wi per plug includes

an internal seat, such that a punp down plug | anded on
the wi per plug allows for the increase in fluid
pressure within the tubular1?ody. 7. The |iner hanger
running tool as defined in claim5, wherein the | ock
ring is a G shape ring which is radially expanded
whenhd ﬁ@toﬁlléSﬁ'@VhbleSwitHh ﬂi@&uw@r%aﬁ.rne%dnlsatb Ui pressRasahin

The J.i ner hanger tooI as
thﬁgv?%go"eﬁ'%m %ﬁ{@lr}mgﬁ,ﬂw%} A" PR ng#}fﬁ@%} [P figuing to the

releaﬁeéiﬁdsﬁion guhe ;pmtmgadnﬁ@’a@ansst Balidotithirihe ghamnpergemeihe wWbutar
i ner hanger running tool as

oo b Aoy e e estial e oy ¢ on moves axi ally
fr orthe uhaetncmtia]nhcmng dispssedi admngtmﬂmmﬂow phuthdoer theshamioer.to an
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on a runnlng runni ng ner
mdéveorentofrtioe pisteg te; thei ralgaset wcsltnewhtddlu@osrfﬂru:esi thigpugh the restricted

orﬂﬁ&%‘{ﬁleg%ﬂigaéé‘vénln %Fes','%dé fﬂme?ﬂ%{%@érﬁ%ﬂtﬁ‘th@ﬁt% \q%]sqg'ihe

reloasef paséionand novi ng a piston in response to f|UId
pressure within the running string, such that piston
movement is froma | ocked position wherein a C—rlngl
8

6.g upp e tinertiaegen rHeningdopias qafingd intclpim 5 whergingthpyiner p
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hol der sub The net frned in claim1l
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pressure applled to the p|ston and a drop in fluid

ressur.e the rel of the |iper w
B| ujﬁf’ (Ijmv rp@l ing, gl asrdefin 1n 5, wherein the lock rlﬁg IsaC-
shape ring which is radlally expanded when the piston is in the release position to

release the wiper plug.

8. The liner hanger running tool as defined in claim 7, wherein the C-shaped ring

has internal gripping members for gripping engagement with the wiper plug.

9. The liner hanger running tool as defined in claim 5, wherein the piston moves

axially from the retaining position to the release position.

10. A method of releasing a liner wiper plug supported on a running tool for running a
liner into a well from a running string, the method comprising:

providing a fluid filled chamber within a plug holder sub vented to outside the
plug holder sub through an orifice; and

moving a piston in response to fluid pressure within the running string, such that
piston movement is from a locked position wherein a C-ring supports the liner wiper plug
to a release position wherein the liner wiper plug is released from the plug holder sub.

11.  The methed as defined in claim 10, further comprising:




wi per plug. 12. The nmethod as defined in claim 10,
further conprising: providing a generally tubul ar body
adapted for connection with a conveyance tubular and
havi ng a throughbore in fluid communication with the
conveyance tubul ar; prOV|qlng a retai ner nmenber for
attaching the Ilner W per plug to the tubul ar body,

the retainer menber novable froma retaining position

t 0 BminglagFi6d BESkbh Afid hRissi@! RRAdNE thd histoh bﬁ@& dvupnﬁ Fluid
fromthe tubul ar b dy; noving the piston wt

Pfeﬁﬁlggtaefﬂmﬁnylﬁaw qGW%%@HBﬁ&@&%WﬂP!HQdO P Elpasefl th@. liger

wigeRBiugt hr oughbore for preventing the retainer menber
fromnoving to the rel ease position, the piston
acting against a fluid within a chanber within the

12.t ubThemethod us WbfriedN® daing 10, Gurtl'fb? com@hsﬁ@,se posi tion;

teri. di sch f th
T oftcrAoR R Gidlar body ddabled it Rnte b tth Bifahvince
tubtilab ahdhavirerty thraighbort ivefluid torhslupicatn wit thé tdnvaydriee tubular;
th t
 r ol SRS an Pl ol PR inek Mool kBB T Ryl bocy,
theceilafnec membeheeetie fooneaeeibinng positieaten weash eodslimre‘nr releasing
i i h |
- nehBipl b ih e LBl e bt to move to the
r el wavey rj@smstwrowtmmtm tulhdangiody srresmonse to fuid pregsura wighin the
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ubular nmonitorin
pisiop @sting aoainst 2 Buip witbia a dhaiher w@nléaﬁéuwanh@éy whaie moyjng &9 the
relddsHQosifich; The nethod as defined in claim 12, V\,herel n
provi ding the retai ner menber includes providin
C s*ﬁﬁﬁﬁéﬁg fisehargghefdiHid alonazaifivid flow exth iemethe e ehamber foan
anrfUtust#bout the tubulafBody, such that fluid pressure within the throughbore restrains

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

thereby preventing release of the liner wiper plug 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 wiper plug from the tubular body; and

monitoring a drop in fluid pressure in response to the release of the liner wiper

plug.

13.  The method as defined in claim 12, wherein providing the retainer member
includes providing a C-shaped ring which is radially expanded when the piston is in the
release position to release the liner wiper plug.

14. The method as defined in claim 12, wherein the piston moves axially from the

~ retaining position to the release position.



rel ease position to release the liner w per plug. 14.
The nmethod as defined in claim 12, wherein the piston
noves axially fromthe retaining position to the

rel ease position. 15 15. The nethod as defined in
claim 12, further conprisin o providing an interna
seat on the liner w per plug, such that a punp down

plug |anded on the liner wiper plug allows for the
18.NCr AR Rethdd hd SiiileR eI ©, Witdek BorhBisidgibul ar  body.
providing an internal seat on the liner wiper plug, such that 2 pump down plug
landed on the liner wiper plug allows for the increase in fluid pressure within the tubular

body.




