Ml lable Pre-installed Plug FIELD OF THE | NVENTI ON 100011The field of
this invention is tubular plugs and nore particularly plugs to
tenporarily obstruct a tubular in a bore while a lateral is drilled
and renovable at a later tine preferably wi thout reduction of drift
di mensi on of the tubular. BACKGROUND OF THE | NVENTI ON 10002] Pl ugs
have been used in tubulars downhole to tenporarily close off a
wel | bore until another procedure such as drilling a |ateral was

conpl eted. Plugs have been placed bel ow whi pstocks and even

i ntegrated into whipstocks as 5,206 and 5, 992, 524.
O her designs such as those opﬁggﬁgpﬁﬁm$%$§qn%§tcher O fshore AS of
Norway have incorporated a pup joint into which a sealed plug is
installed. The pup joint is placed in the tubular string when it is
made up. It features a firing systemfor an explosive charge that is
hydraulically actuated or timer set to break the plug. An energency
rel ease Elﬂ&ﬁéﬂbluéuEQQQEQEAH to occur with a wreline energency
shoot down tool. This plug is referred to as a di sappearing plug nade
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[0003]  Accordingly, the present invention relates to a plug that is configured to be
drilled or milled in a manner that will present small cuttings that can be captured on an
adjacent magnetic sub or circulated to the surface. The plug is secured in a manner o
prevent rotation during the mill out process and to leave a drift dimension in the tubular

at least as large as the drill or mill that was run in to remove the plug in the first place.



-[0005] Figure 1 is a section view of an assenbled plug in a tubul ar
connection; [0006]Figure 2 is a section of the femal e conponent of

t he connection holding the plug; [00071Figure 3 is a section of the
mal e conponent of the connection holding the plug; [0008] Figure 4 is
a section of the plug; [0009]Figure 5 is a section of the retaining
cap for a seal assenbly on the plug. DETAILED DESCRI PTI ON OF THE

PREFE EMB 001Q]Figure .1l illustrates a pin 10 secured to
the box 120 %DWF/E%M% S O%s ng‘ﬁf)‘?érm"éﬂﬂ%‘@‘t“d%e TS BT 0 e st i um
thread 18etA MACHE ISy bE bié'cﬁﬁcrﬁjhbh Bﬂth(‘: g@iferﬁﬂioéﬁmodﬁ%\f%nd Rlenird@nhas a
pren1un1thread 20 near  its | ower When assenbl ed, as shown in
Fi gure 1velhaytBeglagnsy which arwlﬁﬁtﬁtt% af thﬁ 81 s5opp ddbeinventignet er t han t he
drift dinension 26 in the box 12. The plug 28 is preferably secured

I n a mngeMMARY OFITHRISVENTION ation when it is drilled or mlled
out within the recess 24. The fixation against rotation can be varied

to conprisgq ng Ohhel J188 E'BrElH%lie%Hh la DB iuFiQDPnecBbn FRP Qﬁd&sesuﬁﬁﬁ&g
threads fromthe direction of or drill rotation. %The pl ug

28 is prif éheamiugr ottistlis the dﬂﬁrﬁtr@rm@n of theadubulare abevepend by @W\AT hplug is

supported in a rotationally locked manner to avoid turning when being milled out. The

plug shape internally comprises gentle sloping walls rather than surfaces in alignment
with the longitudinal axis of the tubular to allow smaller cuttings to be produced that can
be caught on a magnetic sub or circulated to the surface. Because the plug is supported in
a zone outside the drift dimension of the adjacent tubulars, milling out the plug does not
reduce the drift of the tubular assembly in which the plug was initially mounted. Seals

can be provided for bubble tight sealing around the plug.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005])  Figure 1 is a section view of an assembled plug in a tubular connection,

[0006]  Figure 2 is a section of the female component of the connection holding

the plug;

[0007}  Figure 3 is a section of the male component of the connection holding the

plug;
[0008]  Figure 4 is a section of the plug;

[0009]  Figure 5 is a section of the retaining cap for a seal assembly on the plug.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

{0010]  Figure | illustrates a pin 10 secured to the box 12 at thread 14. The upper
end 16 of the box 12 has a premium thread 18 to secure a tubular string (not shown)
above. Pin 10 has a premium thread 20 near its lower end 22. When assembled, as shown

in Figure 1, a recess 24 is formed that has a greater diameter than the drift dimension 26



wel | tenperatures and fluids and is relatively easy to m | through
as well. The plug 28 is preferably made of at |east one of a
nmetallic, a non-netallic, plastic, ceramc and a conposite material .
Referring to Figure 4, the plug 28 has a hollow interior 30 that
preferably has sloping walls 32 and 34 with respect to a | ongitudinal
axis of the plug 28. A curved surface 36 joins walls 32 and 34 near
the top surface 38.0f the_plug 28 so that collectively a concave
shape is faélfeia%%‘dfz' ITﬂlerpé:‘é% ?%ﬁ Kglerablyssecugg ima mangersthapivill preeanrotaticous
ci rcul ar aleapi Barivied br BiltedhnQhth ' i ikl e
of the invention. The sl oping \/vaf;ﬂIOtgié g%ysg%tg g?ﬁ%@fﬂgg&g\%t?ﬂ&p ne&%l(t};r%ved
surface 36"§h®tcopurisg amppshPihanschyoeiss fuinge does, or enpasity bayd na@ts from
cuttings thd@tectAoMBiIEASINoGAR Ured by an adjacent magnetic sub (not
shown) or can be readily circulated to the surface and screened out.
The upper surface 38 being preferably flat was not found to create

i ssues wit h(%%tlge Ehg Pi“ﬁgé i paeferably| madeafrom inpatayiafshibat ub woapatide tith
plug 28 iwnbhp&dn@Yhnd Fhi ' ‘%’5 O LhOL 2 Speens. up
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is a sur Pég@ablm pdtigt ofaeicleptt ona Fenmeadse mbhon-Maliibaplakts, sBawic bid a

Figure 1 - in. Figyres 1 and 5 has,an internal thread 46
to secure eltcng;}]f)ﬁ%%\{?oﬁ%}wlgggo j\égué%gt ﬂ1§ %}1%88%@'? a\%‘fg WsHUEIRE i dipt
the seal pasgenphys déping wabcBl et 3 wilitdspe® tollonEDEHLR] R o8ae fle: 28.
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thread in %Q‘rf?ét .‘*?é“’t%“rlé)é{& ‘?,"‘3%(552 315@)?4]‘.@“ t{;@]@ﬂ? %‘H%?ei olgbg plug, 28 ;ehat
drill or coiidtivadpssesncati alght isheefihelf tn deBNSIAD 24 .00 yhgbx L2 ,as
wel | as the, refe:raEa![?/§ sane drift dinmension 56 on the pin 10. ile

this coufBATeCEUAT SPPiapal Bk sishcodteupitions 28 within| the seurceef the
thread 5Zvemidaoxrhd 2 KREMNG S84 oFhaH : | @S
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undersi de features angled orientation to the |longitudinal axis with

an arcuate .. JThese features are desi d to create snaller
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a tubing string for placenent in a wellbore, said string, at a

| ocati on away from said ends of said Muulars, having a drift dianmeter
t heret hrough; a plug having an outernost dinension and supported. at
sai d outernost dinmension by contact with a recess fornmed by at | east
one of said pin and box, said recess, where s.aid contact with said
out er nost di nensi on occurs, is a weater dinmension than said drift

di aneter; said outernost dinension of said plug is rotationally

| ocked withensiany Spiang Bei s esult Bpapgan PEens Holbf sHticroitian gRedhamismyvifen

secured E&lﬁﬁﬁgof?&tmﬁnaWHE&Hédﬂ%&r uction thereof. 2. The plug of
claiml1, wherein: a left hand thread. | ocks the phigrotationally when

mlled or drilled by a tool turning the opposite direction. 3. The
plug of cl ai0M4, wHisrepthatdgids (e aggﬁéa%&orfa i)  feogs he AP Arde o4y ge

as said gﬁl'lifl% el 1{!?@5‘31%' Nl dRd iR £t R aQQKrg@fatseﬁai 'oi 5]65 qulé'ﬂll@QSOEE

mlled out of claim3, wherein: said drift di nension
| eft by smtwnplllyulgw!@ﬁdt@r il joht erudriloput dFtiel Alupigterefaeblydwilowowe g ©of &n

of it o B@ SR D Sle0is8@h Ml LLEPERN o THISAL g (Bl pRleiBehidc RLEL N
The pl ugamfledcorginmtiby tovtter longitudsai dxip it amarmadaecrown a6. Temstieaones of a
metal I Cdesmneg to create smaller cuttings that can be more easily captured with a magnetic sub
or circulated to the surface rather than falling down the tubular or remaining in place and
hampering future production. The design eliminates the uncertainties of the prior designs
that used glass and an explosive to make the plug hopefully disappear. This design 1s way
cheaper to produce and can reliably remain in place for long periods of time. It can be
effectively removed with assurance that the drift dimension will be clear after the

removal,

[0015]  The above description is illustrative of the preferred embodiment and
many modifications may be made by those skilled in the art without departing from the
invention whose scope is to be determined from the literal and equivalent scope of the

claims below,



metallic, plastic, ceramic and a conposite material. 7. A renovable
tubul ar plug, conprising: a pin and box conponents securable to each
ot her and defining a passage having a drift diameter therethrough;
a plug SUPPOFL. ed by at |east one of said pin and box and in a recess
formed by at t one of themwhere said recess is a greater

di mension than said drift dianeter, said plug blocking flow from

I n orted in said recess; said plug is
gamgﬂ :dl i nls?afedp @gg&%\{ﬂaﬁp 'E’H“@ﬁ]éFlP%l | ocked manner; splines
| ock said p|Ugl“r@@fiélqmnm;ﬂem%exwd@ﬁﬁz@l@leeldtswﬁmmiaﬂam ug,
conpri sing: asptwrabhutoexhothponerdedineng enkdipigs powivnerds of tubul ars
securabl e to eadubingiditng dnclaanidinga ale]liRRElsad] fRBNMEI AN Oof a tubing
string for pl %qgﬂﬁEBn Ma}aifé‘ﬁ{é'f?ﬁiﬁds SPL %&154 ST hauhpg a drift
di aneter ther %[ 81491 elua ng %g{}i%por ed gast one of said pin
and box and in a |r at | east one of them where said
recess is a gP]égt ?Vlﬁgr%hg‘i]ﬁ?ﬁmphaﬁ“%‘aibdoﬁrﬂll ek sufipaistert: said plug is
rem)vabl y supﬁ@}dt eytermoshi dimessosis b[»’nc:falmot atf]ﬂmnmlrbyedsoc ked manner;
formed by at least one of said pin and box, said recess,
where said contact with said outermost dimension
oceurs, is a greater dimension than said drift diameter:
said- outermost dimension of said plug 1s rotd*uonally
locked with said plug being not removable from said pin
or box, when secured to each other, W1thout destruction
thereof,
2. The plug of claim 1, wherein:
alefthand thread locks the phig rotationally when milled or
drilled by atool turning the opposite direction.
3. The plug of claim 1, wherein: :
said plug leaves a drift dimension as large as said drift
dimension in said pin and box after it is drilled or milled
out.
4. The plug of cla11n 3, wherein:
said drift dimension leﬂ by said plug afler mill out or drill

out includes some partion of it that remains in said
recess.

5. The pluU of claim 1, wherein:

said plug is made of a material that is readlly milled or
drilled.

6. The plucr of claim 5, , wherein:
said plug is made of at least one of a metallic, a non-

metallic, plastic, ceramic and a comp%ite material.

7. A removable tubular plug, comprising:

a pin and box components securable to each other and
defining a passage having a drift diameter therethrough;

aplug sup_portcd by at least one of said pin and box and in
arecess [ormed by at least one of them where said recess
is a greater dimension than said drift diameter, said plug
blocking flow from downhole in said passage when sup-
ported in said recess;

said plug is supported in said recess ina rotationally locked
manner;

splines lock said plug rotationally.

n



[ I has an el ongated shape defining a top side that initially
?gl (Cjir!ol :Jgd or mlled gway and gn underside that. is concave. 9. The
plug of claim8, wherein: said concave underside features a sloping
wal | with respect to a |ongitudinal axis of said plug. 10. The plug
of claim9, wherein: said concave underside features an arcuate
surface between said sloping wall and a top end of said plug. 11. The
pl ug of clBairenoyvakhe ndivhar slagdcooprieiigy:i s substantially fiat.. 12.
The plug afpigkad B‘oiJl:onmeﬁtsréxtél@diﬁgtfﬁﬂn%ﬁaa 69;%{%‘1%? 2I S?Pn agat
retains a sgadurAsied %&’h Bﬂaéghg d%hﬂﬂ%%%‘lge%% C'g)al dg’ngg

wherein: said cap is flat and 1s sec wi th threads.

14. A renoyabPEig sibiealor plaggmednipra sieijore spidnstaimd. box conponents
ext endi ng ﬁlﬂbinga]ds'ﬁaﬁanwb&dtae&tbﬁmgﬂl@bl e to each other andI fjﬁf' ni ng
at | east aplpgstpeorted b at WisPenSHF LAY rﬁlfﬁé‘%lﬁtb%%%ﬁ%qé In a wellbore,

e 0 SC11 b ek gy LB Rt QU B 2 o suppor 0 o

ghel g? S:E hg%e%ﬁ;e%@&]scgflgéng@g ]é‘%?é“‘gaﬂlf ,%te}ei%ns mensi on than said drift

di amet er ;szugaga HEgF Bue¥ably; sippapiey 18eibrecsds inagalid recess in a

rot at i onal F9nplby keskegdanaiener;

said plug has an elongated shape defining a top side that
initially is drilled or milled away and an underside thatis
concave.,

9. The plug of claim 8, wherein:

said concave underside features a sloping wall with respect
_to a longitudinal axis of said plug.

10. The plug of claim 9, wherein:

said concave underside features an arcuate surface between
said sloping wall and a top end of said plug.

11. The plug of claim 10, wherein:

said top end is substantially flat.

12. The plug of claim 11, wherein:

said top end comprises a cap that retains a seal assembly to
said plug.

13. The plug of claim 12, wherein:

said cap is flat and is secured to said plug with threads.

14. A removable tbular plug, comprising:

a pin and box components extending from ends of tubulars
securable to each other and defining at least a portion of
a tubing string for placenient in a wellbore, said string
having a drift diameter therethrough;

a plug supported by at least onc of said pin and box and in
arecess formed by at least one of them where said recess
15 a greater dimension than said drift diameter;

said plug is removably supported in said recess in a rota-
tionally locked manner;

said plug has an elongated shape defining a top side that
initially is drilled or milled away and an underside that is
concave;

said concave underside features a sloping wall with respecl
to a longitudinal axis of said plug.



said plug has an el ongated shape defining a top side that initially
is drilled or mlled away and an underside that is concave; said
concave underside features a sloping wall with respect to a

| ongi tudi nal axis of said plug. 15. A renovable tubul ar plug,-
conprising: a pin and box conponents securable to each other and
defining a drift dianeter therethrough; a plug supported by at | east
one of said pﬂﬁhén@nhnmbknd&mhuqﬂngp@ﬁﬁpﬁ@ﬁ@gd by at |east one of

t hem wher e sabdpinesied HoixSc@AnGHEALE sl RIS itQ%aEH.acﬂhé?iaﬂgdri ft
di aneter; said gkfiginbS &qdﬁ%&ﬁl%ger'tﬂex%ﬁ recess in a rotationally

| ocked manner ;, .3 .an. el on e& hape defining a top side
t hat initial|§}I"?{si“‘:lrg‘r‘fiﬁ‘i‘fige af e 'l‘éﬁ’&lg&dgﬁﬁépéiﬂae that is
concave; sai d cBRCESRIUMASTRY Ydeasd sngpédhea svlsse sajdwedasswi t h r espect
to a | ongitudi nila gsaatershimeasipthay sattedriftrdiapletsg; of ¢l ai m 15,

wher ei n: sai ds@idmplagis supgertsd desdid atesse tn arotasaalEloskEd ace bet ween
sai d sl opi ng wahlanaeg a top end of said plug. 17. 'The plug of claim

16, wherein: %ﬁ%mﬁq_ﬁsIaﬁ%gﬁggt(igrsﬁlgg?;agﬁﬁﬁé I&?%é’i‘%dq&@g‘? as said

drift di mension; i ) C$ﬁd | $'or milled
out. 18. The p@ﬁ%@éﬁéﬁﬁb’l i 3?%*{%3%%1&“ Gridedhgidhsi on left by
said plug after. $¥Cout or drill out includes sone portion of it

that renains §q4d§ap%ﬂv.erlg@@§s§de features a sloping wall with respect
to a longitudinal axis of said plug.

16. The plug of claim 15, wherein:

said concaveunderside features an arcuate surface between
said sloping wall and a top cad of said plug.

17. The plug of claim 16, wherein:

said plug leaves a drift dimension as large as said drift

dimension in said pin and box after it is drilled or milled
out.

18. The plug of claim 17, wherein:

said drift dimension left by said plug atfter mill out or drill
out includes some porlion of it thul remains in said.
recess.



