WD 2004/ 099661 PCT/ US2004/ 013686 APPARATUS, SYSTEMS

AND METHODS FOR PLUGGE NG A H GH TEMPERATURE PIPE 5
WEBHERBENGE TO PENDI NG APPLI CATI ONS Thi s appl i caCTmis2008/013686

based upon U.S. Patent Provisional Application Serial

No. 60467467 filed 02 May 2003. REFERENCE TO

M CROFI CHE APPENDI X 10 Thi s application i s not

referenced in anXPFARAQfUSPB? WND OF
THE | NVENTI O\IFORTiﬁLﬁdmw A Mlleém
apparatus, systems and net pluggi ng a plpe

under pressure, and is part|cularly applicable for .
plugging a pipe, or pipeline 15 having therein high
kemperature |i CREF@REN@P@%ENW?% %@El@ﬁ?ﬁ%NS

hereinafter is UsSi ve made

of met g;sh gﬁhcaaéﬂwbg&df F&H} s{ batGittipthvisio Pﬁk%hc%‘&{‘ fPNo.

for tapping an opening in a pipe are we

issued U.S. Patents s include hb.
3,614, 252 entitled TAS @?%@Pﬁbﬁﬂ%@’ﬁ . 4,579, 484
entitled UNDER WATER TAPPI NG MACHI NE; No. 20 4, 880, 028
entitled COWLETI ON MACHI NES; No. 5,439,331 entitled

H G4 PRESSURE \K . 4

entitled I\/ETH(Ii@L NS =2 : %‘Qﬁ% PELI NE
$nd No. 6, q entitled PRE SURE BAL D SUBSEA
B APPI NG I\/A iR@PPlipation i5 gottefErenerddn awy misrofiche prpepding
descri bed in the above-nentioned U.S. 25 patents, are
for tapping a hole in a pipe while |liquids or gases
are flow ng through WO 2004/ 099661 PCT/ US2004/ 013686

2 them- that is, WRASKEGROUNDOK EHEINVENEION i e.
Tappi ng rocedures of this type are custonarlmy

carri ed o ipventien ralafes toranognparguss sisteps rapd sesthods tfhplugging a

is, to provide a
pipe under pressure, and is particularly applicable for plugging a pipe, or pipeline

15  having therein high temperature liquids or gases. “Pipe” as used hereinafter is
inclusive of any tubular member made of metal for carrying fluid (liquid or gas).
Machines for tapping an opening in a pipe are well-known. Prior issued U.S.
Patents for tapping machines include No. 3,614,252 entitled TAPPING
APPARATUS; No. 4,579,484 entitled UNDER WATER TAPPING MACHINE; No.
20 4,880,028 entitled COMPLETION MACHINES; No. 5,439,331 entitled HIGH
PRESSURE TAPPING APPARATUS; No. 5,612,499 entitted METHOD OF
INSERTING A SENSOR INTO A PIPELINE and No. 6,012,878 entitled
PRESSURE BALANCED SUBSEA TAPPING MACHINE.
Tapping machines, such as the kind described in the above-mentioned U.S.

25  patents, are for tapping a hole in a pipe while liquids or gases are flowing through



branch fitting on the pipe or to enable fluid flow

t hrough the pipe to be blocked. Oher exanples of
wonroawossdgel t hat describe and illustrate pluggi RgTUS2004/013686

interior of a pipe 5 usually2associated with first

tappi ng the pipe, include the following United States

pat e 1BAEENRINR ENTER: Phebbife. 3 iifes®
Hot Tappi ng App};\r ateus 3, 626 r}765 Hi ck%&%%gﬁéTengergtﬁ{htgpe are

Pip
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foI | owi.ng Un| ted States patents: PATEI\IT No. | NVENTOR
TI TPE8"360. 300 Sul livan Cutter Shell 5,451,128

Hat t er sl-ey—Cutter—ToolHavi-rg—Renbvable-Teeth

5, 466, 09®AgENT Noah dINVENTORCUt|t er Shel | for TFommi ng

Hol es of ,lsgg)y@ved Fr%dnndl‘l cal@iﬁyg E@r‘&ﬁg pl uggi ng

a pipe .a%'uas Deen Lappcu* Fe—arsoO

i |1 ustrad680.55 U licksat ent High ”S%npezweé’meﬂflp&ing Apparatus

DEVI CE FeR$$443G NerRidby | NTERi@RI6IeeA PI PE. These

atents ' or ed—er reference since—
A R A U S AR

subj ect |#@t1,459 of Vdireropyesent Brmchﬁittmmfor?ﬁwdmg Access to the
2004/ 099661 PCT/ US2004/ 013686 Interior of a Pipe

5,443,095 Glossop, Jr. Fluid Blocking Device

5,531,250 Freeman etal. | Device for Plugging the Interior of a Pipe

Tapping a pipe normally involves the use of a circular saw, examples of which

are illustrated and described in the following United States patents:

PATENT NoO. INVENTOR TITLE

5,360,300 Sullivan Cutter Shell

5,451,128 Hattersley Cutter Tool Having Removable Teeth

5,466,099 Sullivan et al. Cutter Shell for Forming Holes of Improved
Cylindricality

Devices for plugging a pipe that has been tapped are also well-known as

10  illustrated by U.S. Patent No. 5,531,250 entitled DEVICE FOR PLUGGING THE
INTERIOR OF A PIPE.

These patents are incorporated herein by reference since they provide a

thorough background relating to the subject matter of the present invention.



3 BRI EF SUMVARY OF THE | NVENTI ON The typi cal tapping

machine is formed of a body, which is el ongated and
wouebulases1 The body has a rotating boring bar tReTaiISE004/013686

The | ower end of the body is3 provided with neans,

such as a flange by which it is secured to a fitting

attached to a lﬁ-gﬁWQRY%FGH‘HEIWWNsm | s
"'—ﬁ'd"'"f_t"ﬁ*t—b"‘—_"mh‘l‘n?

afflxedtothe upper € appi ng

and pr OV'c;ﬂ‘; Sty&t@%:;ﬁ%; i rnra&g@é iOfRrAtd bR 1%9? o'ﬂglcpqg elo-xl;geﬁed and

| onwer en oring bar is equippe recel

cut ttﬁﬁlflarROﬂ%t 60¥1§ Il &Xmil%sb{%nltgao%{ epe\fﬁ d?E P(XW? egcg io\f/ tehe body is

hdra IC nobtor; 1S su f gear box of e
e SR 473D 0 SR gt
h I hi f eed .
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rotate to,.the fee cre der

"ot dhedineifsdh a5 RigViss TepBiPb R St Rk o The ower end of
rotah 8n and to rotate the cutter_ attached to the

bor i AGOHIE Bapisequipred Raeceiiere ity RtV cprigy speh g5 provided by a
pi pe. = The boring bar may have either a fixed or

var i draglie @@wnrlaﬁ@pa@b@ﬁ F BRGThep OR dtiHemechsniga gng Fhippotative force
the tapping machine. The present invention utilizes a

t appP iyn freapRligfeto rotate thebosigg bt i al |y of the previously
known types as illustrated in the above-nentioned U.S.

Iat ent s. Imhdditian tedlp brfringlvias thertypipd!itgpingmedchibe das i deed screw for
follow ng basic steps: (1) Welding onto a pi pe having

f | uimovihg thet hraingttar awigly avheaithe béring2barcelrbtated . reledehtoothe feed
the collars is a toroid that is severed to provide two

t or cetw. haldvies siedhatrotates thid bdring bar uprdvitid enchirpletiveb@tabion and to
collar set will either be machined and |apped to

pr ovbee the phtaenattackehitol the bstingf e €0 ctusdtheRur@as eot 4 bile in a pipe.
field machi ning and grinding after welding to the

peltierringVtan nfaly tHaeel eltiget Hgdd ocaghbef febd &€ abdetifig upon the
prow des a planar forward face. The forward faces o

fshe MG O0AL RYBRE MaBGI4, US2004/ 013686

The present invention utilizes a tapping machine that is essentially of the
previously known types as illustrated in the above~mentioned U.S. patents.

The method of this invention includes the following basic steps:
(1) Welding onto a pipe having fluid flow therethrough a pair of
20 collars. Each of the collars is a toroid that is severed to provide two toroid
halves that are fitted around the pipe. Each collar set will either be machined
and lapped to provide a planar sealing surface or be prepared for field
machining and grinding after welding to the pipeline. When fitted together

each of the collars provides a planar forward face. The forward faces of the



4 two collars are parallel to each other and spaced
apart an accurately established distance. The two
woabd4amwscear € affi xed to the exterior of the pi peThg2004/013686
wel ding. Wth the two hal ves ©f each collar held on
the exterior surface of the pipe, a first weld is

formed cirt grﬁo n%‘J a% ArauUagLnt e bLpE S‘ﬂ&%ﬂeaﬁaﬁe a® accurately

rearvvard ace 0 ar neets the pipe.

manner , l?lmﬁ(f(ﬂ% f%e g‘h mﬁ?@&&laﬁsoalr% rix&d fo the exterior of the pipe by

ci rcum‘eren eret orward face neets

th full f
bi pe. "he "M dW‘JEih trv DB TR ARG oI apface of the
t h oth

ol tar e 3sPBEPFRL & med SRR arfoﬁﬁcgyge 2 hre e
FsJ eusggéa3;1?%7&%@%06@%%%%@1%5%6\5\@} e%ﬁP ﬁl{ & dngnger, he two halves of
faces, after the two collars

exterior Grch fRilap |a£?e°1rcﬂlﬁ’ée’f?‘3}aa§rvﬁelﬁc‘gﬁer%ﬁée ][:Pé\??fflr%‘be meets the

and ground to provide an uninterrupted

ci rcunf er @ine apung) thadil 36X qlrﬁ‘gmgemnp@@gtl@rpl@ac”ﬁhe two halves of the
collar. These circunferential sealing surfaces are

paral | el teollesate tomhesidedriol each oties. Thelweld ipthgrfersard surface of each
perpendi cul ar to the | ongitudinal axis of the pipe.

(3) After cohe mol baspscifically dvafguredicdelicvn derpt feactpitipr for reasons
and optionally the forward sealing surfaces machi ned,

apg gr oundo B8 expidihelabsetpgendyovi de  uni nt errupt ed
circunferential sealing surfaces, contai nnent housing

fittings are vml ded cblark Rldzalih ahis idner fcay iafter the two collars are
housi ng of internal dinmensions greater 20 than the

external di,3qaRt8 kheQdxteridLoPthp nglpeTthe fewaldahasRrt mivdineid agd ground
has a bottom cup-shaped ne A flanged fitting

forms the Wpp&fideag uﬁfntérﬁ%te@oéifcﬁinﬁmﬁ‘ﬂal plagatSkilthg {uffhce on each
After the contal nnent housi ng has been wel ded to the

R Y
Pgl' / USZOO%&%%@&@S perpendicular to the longitudinal axis of the pipe.

(3) After the collars have been welded onto the pipe and optionally the
forward sealing surfaces machined, and ground or polished to provide
uninterrupted circumferential sealing surfaces, containment housing fittings
are welded to the collars to provide a housing of internal dimensions greater

20 than the external diameter of the pipe. The containment housing has a bottom
cup-shaped member. A flanged fitting forms the upper end of the containment
housing.

(4) After the containment housing has been welded to the collars and

provided with an upper flange the welded integrity of the collars and the



5 contai nment housing can be pressure tested to insure

that there are no |leaks and that the collars and
woaoni4avggsent housi ng have the structural i ntegPCTHUSR@4/013686

contain the maxi num pressures to which it will be

subj ected. (5) After the collars and the attached

cont ai NrEAtaidiEas howsilgaosa HeaReksurd téshsdt ! ihee AR HeRSHEHo leaks
a valve is secured to the containnent housing flange.

A tappidd tARGHE B&18Y sldedbntaMRhdnt KORME hae kREsthRAM lifitkgrity to
and illustrated and described in the above- nentlonedg

pat ent s, coh&iS@e H{aﬁ&tﬁ@p@ﬁuféﬁ)ﬁﬁ&rma&'ftfw@ﬂ Be Qlojdct@, Vval ve.
Most of the above described tapping mach |n% pat ent s

illustrate t t( A@He? %ﬂ?x@tanna%r gh&leh Iagmgﬁﬁ%lg%tfﬁbbﬁgghgve been

a plpe is equal to the inter I anmet er

pi pe, ‘%\gﬁ%ﬁger liQesPJdaaF 41 fg%?éu?e% ' fi& @&ﬁ?lhlﬂ&ﬁ%toi:ﬁﬁ‘g binge. A

Is desir I nstead o appi ng on

h I f th
e Ehﬁie%w?%%s@gf asg?t@ﬂp@%‘r}p%gﬁétléi Al 1 A and
t appi ng Iustrated i n

n| ) | i
UAPPL09 irbefin PEkSovknPuBieSalsi s eRicH 3 & ot eapgeof the
| NSERTI NG, A NTO A PI P INE Thi t t
shows t hvélvfoﬁggsoa}oﬁ&‘ e\fr ii‘ﬁ‘c;‘f d dapning i ?e I%gtﬁ%tf‘ ﬁ‘@*sfrﬁate the

the exterior of a before severing the pipel

but  doe S HBERHbNIERE PjE SHcBIRARIPS gl theptp@gbah fiameter

i nvention, which includes the use of a first and a
1Qecond spidbe@iPsphewever dn Prcticiag 81 Reterainveripnt isgdesirable that

pl anar sealing face. Wien a section of a pipe has

been cutingigad pdappingzondy pdgledn thepipesidevallc B camplete ssefipwrpf the

in FIG 4 of United States 20 Patent No. 5,612,499, it

i s i nporpigatine isramovdde Removal ofia bempletenection fathenthantthripig only a

t he contai nnent housi ng which can be achi eved by the

use of aofe inod piprei islillustated g Unied Hiaes BapituiNe 5,612,499 entitled

mechanism (6) The next step in the system and net hod

of the IMEFHODOOF BNSERTINGI A SENSQRENTONA ENBBLINE. t Mhis patent

severed pipe. For this purpose, a sealing tool is WO
12004/ 09%664s M Ttohdsg0eEILBE dGontainment housing to the exterior of a pipe

before severing the pipeline but does not show the unique concepts of the
present invention, which includes the use of a first and a second spaced-apart
collar, each collar having a planar sealing face. When a section of a pipe has
been cut by use of a circular cutter, such as is shown in FIG. 4 of United States
20 Patent No. 5,612,499, it is important that the section be removed from within
the containment housing which can be achieved by the use of a pilot drill
having a coupon capture mechanism.
(6) The next step in the system and method of the invention is to seal

the opposed ends of the severed pipe. For this purpose, a sealing tool is



6 inserted into the interior of the contai nnent

housi ng. The sealing tool contains opposed primary
weand4gegendary seal i ng el ements. Each seal i ng eCemsmio4/013686

is a cup-shaped nenber havieng a circunferentia

sealing surface of internal diameter greater than the

ext er nalinsdit@@toahe Miterioh 6f e Pentaidment hOwig) Ohe &R ko] Sontains

is lowered into the contai nnent housing and act uat ed

such t habpdshe pARRBSAM seS@@hryNgalRlQIdRitNSs. FRh WA CREhent is a
in the direction towards the open ends of the severed

pi pe andupBhadbd 8RR ShatRips dSrcliRrQBROSQUNP! ARBE: of internal
circunferential sealing surfaces provided by the

col I ar s gidmeler Afdal: tHal S &R rhd1 APl RIRP LR Aﬁﬁ!e‘? BRIEAM: a¥sembly
positioned, a wedge 10 nmenber Is forced by the

Pl uggi ng F)Wé@dniﬁtoi b Qoxﬂgiﬁ{nt:fgt%ugﬁ% Wé QotPQ@d QRR3RAGne o posed

sealing elements to force theminto sealing engagenen?
ith th | ar [ . ur f. '

et ol -t SRk tmeBlo 8 havaR B! e I BE Evarddnt By WK of tre

ends of the severe ' hi

.pi pe... Seal ing. .S ac ved by. .

For oi ng SPiteee” BFF el BReiont ol IE Bt B qrqumerentia
seal i ng el enment.s agai.nst, t he aling 15 surfaces of
t he coIFﬁ?@g$F§¥e OYﬂﬂimgﬂgﬁégﬁh the process, both of
t he severed ds, of the pipe . are closed with seal
whi ch may be%té&rt Pn%'?lél%. elPREnty fBf e COVSR Pielé‘§1t'8f‘e‘§ Hie Wedge
sealing action can_be verified by, testing pressures

104 t hi n eEbepistiaicadanthe nieggieigaching into posfiensbetyera the opposed
effectiveness of the seals has been verified, repairs
or nodistdliagelessstsda frreqthemnta Sealipg Asasespetith e cpldar planar
pi pe in sections isolated from pressure. In sone
| nst anc eealing lsigaceay It dug ver mefpb-tarmetab peaisay be obfeinadralosing
housi ngs and seal i ng nechanisns to isolate a section
of pi pe bbthoendsl wi dthe psexersdir gipe. WOSediDg/ 399¢@hdved by forcing the

PCT/ US2004/ 013686 .
circumferential sealing surface of the sealing elements against the sealing

15 surfaces of the collars.

(8) At this stage in the process, both of the severed ends of the pipe
are closed with seals which may be metal-to-metal. The effectiveness of the
sealing action can be verified by testing pressures within the containment
housing.

20 (9) After the effectiveness of the seals has been verified, repairs or
modifications can take place with respect to the pipe in sections isolated from
pressure. In some instances, this may require the use of two containment
housings and sealing mechanisms to isolate a section of pipe from fluid

pressure.



7 (10) After the actions that require the conplete

cessation of fluid flow through the pipe have been
woanpleded, the wedge that holds the seal el eneorAIS2000/013686

position against the planar 7sealing faces of the

collars can be renoved followed by retracting the

seal el enent@0j rAfter Wietdotionstthee réquire the@omfete degsatibn of fluid flow

cont ai nnent housing. (11) After the sealing tools have

been r etpoed the pibelJaveEyeed complsitdItheewledge Ahdt R61ds the seal elements

contai nment housing flange, fitting for permtting the

val ve t @ pesitionesmuRt the THlemr tsbing Ofatedi dTNRE ol Shi Be FBMoved

be fully closed such as by affixing a closure plate

to the $IRAEE byl RradtideleN®Rall Sletbits ¥ Ak the ihtbrfor of the
10 norrmal use. A better understanding of the invention

swill beoblighfffoddyn the follow ng detailed
description of the preferred enbodi ments and cl ai ns

taken  in conpngii 8 ufihhidoiehal bR ALANIR vt

5004 090665 LTIl B8 1B ol halObacfl i o da B pelfBratied

THE DRA}{){ AN Iﬂgm . ' r.at

l ength o h%is%e suc#klr;ﬁs%za i pe 08@&% rﬁéﬁérdélwﬁ%g}% §§v§ to be

portion_of pi-pel ine for. rrying fluids.-. that is

li qui dsreglrovg%s é@ %rlﬂ r%lgee F ong?lgégrﬁr%ugﬁ%l g a?et foly) ‘tal?ﬁ? sych as by

pi pe th carries fluid t hi ghte rat.ure. il .

the i nv%&‘ﬂngna v S“H?)tplIj ° I%(? ﬂ}et @eﬂlg?'o Prhﬁs n&ﬁwe ap 6li‘qscr\§/\¥l9r8ﬁ§° its
1Ot hat have hi‘?h tenperature it is particularly

appl i caB"™@' 5§ hi gh tenperature applications since an

essential unjqueness of the inyvention is . a_. nethod of

provi di ng elipio UnfstSiandng 9fsthe gnvegten vl fheyptaingd from the

tenperatures where elastoneric seals are not )

f easi bl Pllowjng defailed desgrption 9f he preferred pbedimops greciclpigs taken

the exterior of the pipe. Each of the collars is

f or med wfconinpctivalwithidthe fdllewingaleveings. 10 wel ded ar ound
the exterior of the pipe.



woabd4amwsseand shows how t he two hal ves of the
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FIG IBis an end view as taken along the line IB-1B
of FIG I|A and shows the inner face of one of the
cetras2@nm13686
wel ded together and particul asly shows that on the

i nner face welding may be carried out in a manner

t hat BRIEF PESCRIBTHONOF RHE PRAVEN S AN/ IETRATIONS
sealing surface after 15 the sealing surface of each

of the KA. l1Ar Bluktmtesee lengdofaripe grechursch pipk tusedniat & weflogry or a
the two halves of the collars can be bolted or

ot p@tivh 6€a pipslirentlcdrogpt Meds -aedat Byliquidssor gases under pressure and
netal -to-netal seal between the two hal ves and then

wepHeehidy d pife Maf@raR dluidd aeakizh tabgeesturey 8hilehies i@vention is not
except along the sealing faces. This nethod woul d

avingled 18 usd'RCRSBativnd Bat OO LR t@mskraiire idis tohgiceiahy asplicable
seal i ng surfagagg in the fiel di.g 20 FIG ICis an en?Bp

Vi @ViB tdnfefiurd lafflEatiR didcBn kssehfinl Afnidubfass bAtRNgvention is a

shows™ the outer face of the collars and shows how t he

t \mﬁe{ﬁ@h Vog%g)g{ictﬁfxg E?ége?-:t{)/-ﬁ{eta@ sVl d6tain LRGRL Wemﬁ%ra%una% where

split an shows that on the outer face

\;\ﬁ%l?%t&geﬁcsse gra% & tg?sli'l%lﬁ.g F1G FR;'}H&{JS ta%aﬂséfuéo attosrr]nv@elded to the

area of eac colllars 1S sealed fr
i nt er nal [essur S ' S] f
2ot ooctdle B UEsBaT B SRRy 1t bp WP KRR Bennbleh and
external cross-sectiopal .view of the |length of pipe as
i nY #i@?arfuncﬁgﬁ? ﬁ’aﬁr&ﬁrlogﬁ’f PH°f i xed thereto and shows a
cont ai housi ng .secured to the .collars.
cont ai HHENBROESFHG e aven o0abtE RPNt Pl adghows
and a flange at the upper nd. The fl an as fac
t héhe ipaer fage f|jogp of Hletwg‘a‘lstﬂﬂ SRR By thﬁﬂ’vgebap’e‘t’ ﬂgthﬁic g‘?‘f are
5 FIG 2B is a cross-sectional view of the contai nopent .
howsldedytogeifierang mgricularly showsiihat oty opRs fhsereelding sy §¢ carried
FIG 2A. FIG 3 shows the pipe having the collars and
coputan pmapper Hist wilhprowide px srinterpipde it umitentiabpalipgwrface after
pi pe having been severed by the use of a tapping
mathkiseaing Bludce Hf shabvef thheollatsvie maghined and gspund. s¥Earmatiyely, the
systemas it is extended into the 10 contai nnent
hotved hglves of the collars can be bolted or otherwise fastened together achieving a
metal-to-metal seal between the two halves and then welded to the pipe and to each
other everywhere except along the sealing faces. This method would avoid the
necessity to machine and grind the collar sealing surfaces in the field.
FIG. 1C is an end view as taken along the line 1C-1C of FIG. 1A and shows
the outer face of the collars and shows how the two halves of the collar are welded
together at the split and particularly shows that on the outer face welding is carried

out in a manner to assure the split area of each of the collars is sealed from internal

pressure escaping outside of the collar.



FIG 5 shows a continuation of FIG 4 in which the
sealing systemis being lowered into the containnent

woausHmge1 Fl G 6 shows the sealing systemin pkaTasam4/013686

it is operated to sinultanepusly extend two opposed
sealing elements in towards the sealing surfaces that

are profiGdad is aseyralheosppo®ed el bathe ledgthGf pipSHRONWFIG. 1
a wedge havi ng been noved downwardly to force agai nst

t hwith selidrs affixed theretrt andt shows weconhtammennhicushg akdu@l to the collars.
netal -to-netal contact with the opposed faces of the

c oThevomtairffie@t hsigdusa biosdd cap-shdped e SRFarRINABangE af th€upper
pi pe closed to thereby permt repairs, maintenance or

ot &t Thp dawdel afa Gite tHaeispupfel ty\iRNorFidHAIAXR 1 43 pifee
pipe is no longer required, the sealing systemis

5W thdr G, DB i§ repdssWedtidpdl 3w Of tHeN@nWRHGA: ANl Gl ﬂange as
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20

wi t hdrawi ng the sealing elenments. FIG 8 illustrates

r ugkdreildrrtie EiiH-P8 of¥RE. M af fixed to the pipe with

collars "and a contai nment housing as in FIG 2A. The

tappin t k Shal b: at e, of |t >hi
NEI8Y SLHHWE $hel élk}é’%ﬁ% ke %d?lars {hﬁoﬁﬁ%"%ﬁ élgl?s%& Meixed

that is used in carrying out the me

i i . A / 4/ 013686 1Q.
RSl R R R R N
cut o SRl R g S B T B e

to produce arrange

ancoin %neetn%cs.vi ew of a short length of the pipe as
shoWi Th F G ™A and showi ng the use of an alignnent

fixtur o] ccurate positiqping of the collars 5

prior ?(Bévélsg‘?vﬁga oy ‘Eﬂ‘ﬂ“a‘}f%q?ogt‘?} &highdhe sqajing system & being

top view of the alignment fixture, collars, and pipe

shlg eﬁ?H‘tOYhF@m@)‘.“mP’%@wSRg-i s an el evational side view

of the al ignment fixture and collars as taken along

the | i A&518 showsdhe pgating syptem i Plpe as1ip i epeatedeiadsimilganeously

of the alignnment fixture and one end of a collar, with
extend two opposed sealing elements in towards the sealing surfaces that are provided
by the opposed collars.

FIG. 7 shows a wedge having been moved downwardly to force against the
sealing elements to move them into sealing metal-to-metal contact with the opposed
faces of the collars. FIG. 7 shows both of the exposed ends of the pipe closed to
thereby permit repairs, maintenance or other operation on the pipe. When closure of
the pipe is no longer required, the sealing system is withdrawn by first withdrawing
the wedge and then withdrawing the sealing elements.

FIG. 8 illustrates a rudimentary tapping system affixed to the pipe with collars

and a containment housing as in FIG. 2A. The tapping system is illustrative of the

type of machine that is used in carrying out the method of this invention and



t he pi pe shown in cross-section, as taken along the
line 12-12 of FIG 10. Elenments illustrated in the

wonesmgmiare i dentified by the indicated nunbeCcs/usmo4/013686

10

the followi ng sheet. Elenent Nunbers ELEVMENT ELEMENT

NO. DESCRI PTI ON NO. DESCRI PTI ON 10 Pi peline 36 Lower
Cotpeeifieatyn FIG.19 stmwsghe @ppingrsyfensealy Baut batra lAgiBasFasist 10
Col | ar 38 Tubul ar Extension 16 Upper Half of Collar

1 2frayp batwisen te cellaretoprasicd Sie huweemeld showod inQIG.L ar 12 42
Crcunferential Weld 20 Inner Crcunferential Wld 44

Gi r cunfléGedis al isoddtde vi2® oDatskort EnpbwTiies Epd hadhoWB g FES 1A
Hori zontal Weld 24 Third Weld 48 Horizontal Wld 26

| rendrshé&aing thé ueodl @ alipAmbht foadreGaP act@Atd pai@fonfr@CeT RE collars
Collar 14 52 Crcunferential Weld 28 External

Cytirionebr welding Bierdotigre tbeke pipange 30 Quter Face of Col | ar

12 56 Horizontal Weld 32 Fourth Weld 58 Pl anar

Sur f ac#IG340 Wppesp RAt & MERNENRG ' ChHgn -
Housi ng Porti on 6p2 FI ange V‘D%OMF%S%%EI%HQ@’ Alid bipe shown in
PGTIGUL2004/ 013686 11 ELEMENT ELEMENT NO.

DESCRI PTI ON NO. DESCRI PTI ON 64 Adapter 102 Wedge

FIG. 11 is an elevational side view of the alignment fixture and collars as
taken along the line 11-11 of FIG. 10.

FIG. 12 is an end view of the alignment fixture and one end of a collar, with
the pipe shown in cross-section, as taken along the line 12-12 of FIG. 10.

Elements illustrated in the drawings are identified by the indicated numbers on
the following sheet.

Element Numbers

ELEMENT . ‘ ELEMENT

NO. DESCRIPTION “NO. DESCRIPTION
10 Pipeline 36 Lower Containment
12 First Collar Housing Portion
14 Second Collar 38 Tubular Extension
16  Upper Half of Collar 12 40  Tubular Extension
18  Lower Half of Collar 12 42 Circumferential Weld
20  Inner Circumferential Weld 44 Circumferential Weld
22 Outer Circumferential Weld 46 Horizontal Weld

24 Third Weld 48 Horizontal Weld

26 Inner Face of Collar 12 50 End Cap

26A  Inner Face of Collar 14 52 Circumferential Weld
28 External Cylindrical Surface 54 Flange

30  Outer Face of Collar 12 56  Horizontal Weld

32 Fourth Weld 58 Planar Surface

34 Upper Containment 60  Tapping Machine

Housing Portion 62 Flange



66 Bolts 104 Cam Surface 68 Sandw ch Valve 106 Cam
Surface 70 Pilot Bit 108 Crcular Ring 72
wOyebisvdsdecal Cutter 110 Rod 74 Tubul ar Body 11BCHIUSR004/013686
76 Boring Bar 114 Spring 78 End Surface 116 Head 80
End Surface 118 Internal Flange 82 Tubular Body 120
?/ay 84 Pl atform Menber 122 gfeignment Fixture

I’Lg,qqoﬁl rst.End Pl ate 8&0TubLﬂE§éRIPﬁbﬁl on 126

Boltg 90 Frgsto ‘Coni cal Portion ]18 92 First
Seal AILEI erren 430 Second End Pl ate d Seal
El enfft 189A B & C Rods 96 G réB it puface p 134

Bol t 6898 Sindwinkf\&alential Lip 136 Dﬂﬁve Qmﬁur@,cns 100
Li nk7év mspljo’i&ltBol ts WO 2004/ 099661 0PCT/¢iBA0ORLMH1 3686

12 ON OF THE PRERER JEMBODI MENTS
Refgﬁ-lng |rst t(;l?%ll a1k %Balength of
[

GS. |A 1B,
pi pe \/\h|E‘i"P% o8¢ a portion of 3qgel
i denf6fi eHomggBaTe numeral 10. Wi 1184t heéSpringention i s
not 7specEﬁdg@kg{cy l[imted to the tiggperiddadre of the

fl UI ? ?h pi pe 10, neverthel e%ﬁteﬁém'aﬁ%
i nven |on |s par icularly appllcabllgﬁp e situation

in witch PiArHed%¥arries a high Y quid or
gas. 8&bst Pleffermi Memdbd y, the inventli2dn |lshgnéleat%dmr€o

condiggi ONBlatferm 124  First End Plate
88 Tubular Portion 126  Bolts
90 Frusto-Conical Portion 128  Bolts
92 First Seal Element 130  Second End Plate
94 Second Seal Element 132 A,B & CRods
96 Circumferential Lip 134  Bolts
98 Circumferential Lip 136  Drive Lock Pins

100  Link Arms 138  Bolts



weeald@9vai1not practi cal .
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whi ch the tenperature of the liquid or gases flow ng
t hrough pipe 10 are such that the wuse of elastoneric
FIG 1A illustrates arPCoamRi0an013686
along pipe 10 where it is tesired to close off 10

fluid flow through the pipe, such as for purposes of

r epaiDETWILED DESCRIPTION OFRTHERREFERREDIEMBUDIMENTS

pi pe or a piece of equipnment such as a valve that is

in a Hersk feiol KIGS! AN 1Beimlt i¢& tefgth N s, thdh @by be a
the pipe 10 as shown in FIG |A The first step in
Phdkioh CWfNEpdling, BYidéMiednsy MethiRra0f10! hiwtile NHE MveBilod & not
to apply a first collar generally indicated by the

nyp@iRhI Bmited fohfe féiﬁ%@ﬁa{u% ofthe RbBSIoWOhAREh Bipe 10, RREGREss,
apart second collar 14. Each of the collars 12 and 14

a . . i . ' i . .
S8 AR A S 0 Byl iy i i
Py ?‘aturla l‘ﬁg\?ld%g rgrgsé_t 064! sgecii}i_égﬁ;y, tﬂgidvgllltfbﬁtig Eegleﬁ?d {olrkgmgggns in

first co ing forned of an upper

I . .
o S HRnCrate o P4 bPlesd N le R0 Bh oucl e the
| ded,to the pi d |, ded t h other. Th | d
}Aﬁﬁﬁcﬁggséﬁleggs?%ﬁg?&gﬁmrcﬁg% gr en?i :Iacwelod gg andea\rllve >
t | nt ti | d .22. Th ' nf i al
el do Eiet Jn il s 155 pPR.IP el Mrn v & algre of
[ 12 d d the full t I .. )
o i A, eNel the e WO (oS iop PURSSROF TERAINg: € VENIEE 2
in the inner faces, a third weld 32 joins the end,
sdpwvatisam densth pbthe dieatr hpiecree! sayinmeahsushiem valys that is in a
third weld extends along the inner face 26 of WD

200unygae dacaparyelstzovihonatgsof thapipy i agshewn ipFlhdAt he
external cylindrical surface 28 of collar 12 and al ong

t he ouTles firsf siepeinF@actiping thersyblemeahdi methopl of Hhds inkention is to apply
opposite ends of each of the toroidal halves of
celfirstrecoller. genpratih dsiicaied Styathe esmelk it 2 ta the esteabri ppipad® and a
26 will be field machined, for 5 reasons that will be
demced bt ssobxsecpilantid.y Eacl of thei aoflas tldrindt IHadre tnfade up of two
fourth weld 24 penetrates the first collar inner

S pleb@C Ea2k of the @olthirs Isqeomettiediywhiged as altdraid andreth of the pieces
surface.

is a semi-toroid. FIG. 1B illustrates the first collar 12 being formed of an upper half
16 and a lower half 18. The collar halves 16 and 18 are positioned on the pipe 10 and
the collar halves then welded to the pipe and welded to each other. The welds include
an inner circumferential weld 20 and an outer circumferential weld 22. The
circumferential welds extend around the full interior of the toroidal collar 12 and
around the full external circumferential surface of pipe 10.

For collars welded in the inner faces, a third weld 32 joins the end surfaces of

the collar halves to each other. This third weld extends along the inner face 26 of



Al ternatively, if no field welding is perforned, the
fourth weld nunber 24 will be applied only to the

wourbewoosgh | ar surfaces at the split as shown i RCFIUS2004/013686
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IC. Wth the use of a specially designed alignnent
fixture cradle for accurately 10 positioning collar
14ol®!12t blvgg the extdrhArcylitiraalcbutface 282oPtgdiar 19 andalohg the outer
descri bed subsequently with reference to FIGS. 9

t e BYh A Zourthokdland jéins shevuppokiid eadd 6f dable of ehetteroidal halfes of
pi pe 10 using the sanme welds as those required to
atcbgghocol lar 12 and the welds identified by the sane
nunbers with the addition of the letter A Wen the

sequenge ke $isPRtes2WhEdSthd 88ling 6E&S Q@Qﬂllaﬁeeﬁa@lnﬁhcﬁﬁrfé@ for
the 15 significant achievenent is the provision of

S PaSGH- BRaAk Mébﬁ&h%ﬁbée&ﬁkﬁﬁx 1@959§n;%ﬁa1?crlﬂat tﬁ@@burtﬂhv@eﬁ& 24

i nner faces becone circunferential sealing faces

t E&@ne%r)é&g D fir tQ%llg}Gif‘fﬁer §ﬁ e Q@ td lesﬂﬁéeh%ﬁwpfhetcgﬂ Jinner surface.

venti on, en requl re to carefu machi ne an
6 .
T8, Sﬁéé@%%%?@?%é%@%@% f ﬁ%@*‘ﬁ?ﬁ@%ﬁé 2l e

frrgeﬁl ﬁ@ﬂ{y&%fl oy it Byl S o uatS; %flﬂ*&%gléof

f ace g @lfs’flhf e Bt ggﬁngﬁﬂygﬂ%ﬂg‘f& ?q}ggﬂ‘f tfé}? I:fé%&{]%f or'adfbrately
4. T

igggg?ﬂlqg%/o g #plr?létﬂ"ézmt g‘ﬂ 7 n Opipﬁa{ RSV éescr?bed

unlnterrupted snoot h C|rcunferent|al seal i ng surfaces
t [§alseqyeat b%‘fk‘e’iegé?“fe ﬁ%ﬁéﬁﬁe? thypugh 12, t 14 3s welded onto the

substantially parallel to each other. The finished

s @Bleriprgifer é)c g2be saee wEds Achossoequingd gpattach collar 12 and the
PCT/ US2004/ 013686 14 should be conpleted to within
alyelds identiBediby the kenesf nunthersesithethe additédn qfithedetia Aso t hat

the inner circunferential welds 20 and 20A retain

t hei r Wieagthe tsgquenfe ef stepls| @ basl Pecandestribalr eref cotapletaddthe
wel ded in place as described and the forward surfaces

2 Gigaifidai Géhiownienhisdhe grovisioo ofi sygital-apadipasbieldd amer faces 26 and
necessary to 5 provide sealing surfaces, the next

st6p. Thesehimer facerticbamne ciscumfdrersiat seabog faceskelf &S.sy@émand

2B. An upper contai nnent housing portion 34 and a

| ower ThOhatREpNA theonsthed of this invention, when required, is to carefully

machine and grind the sealing faces 26 and 26A of the collars. This can be
accomplished by utilizing pipe 10 as an axis of rotation for a grinding and polishing
machine that is not illustrated but that has facilities for shaping, grinding and
polishing front face 26 of first collar 12 and front face 26A of second collar 14. This
grinding and polishing must be carefully accomplished to provide faces that have
uninterrupted smooth circumferential sealing surfaces that are preferably parallel or at

least substantially parallel to each other. The finished sealing surfaces 26 and 26A



portion 36 are positioned on collars 12 and 14 and
wel ded as indicated. Wien joined together, the upper

wand4oovgst cont ai nnment housi ng portions 34 andp8®/US2004/013686
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provide a tubular extension 38 that surrounds coll ar

12 and an additional tubul ar extension 40 10 that

s stionlidngddtédto Within Thduti 1 46" énch @f #ie@RtcdiBr bBpipe CO kS that the
to collar 12 by a circunferential weld 42 and tubul ar
einensicom fedéhtiabweldse 20 &dl 208, re@lnl thdir théeghyy. Si m | ar
circunferential weld 44. The contai nnent housi ng

por t i oAfer3bllaRd234ndarLard Eixed @d twelde@ 3k b2t RS HeRYib& and the
pair of horizontal welds 46 and 48. An end cap 50 is

afdrivi@dsuiRcdshes aad LBANABMHiIndIO efupd aRPLE ?@f'sh@@ aBYneBessaty to
circunferential weld 52. The contai nnen housing is

Cﬁl'midﬁts&ﬂm?)éuﬁacéé Qﬁ@ﬁex@é‘tep Ef RBUR emfbnl 18 ilBisERASA iPF IGS 2A and
nmachi ned i tem comonly used in piping systens. It

segur £l ?Her%oh%ﬂn?éﬁ? th@{gsmfk&rﬁ%@ R glwef”@{nﬂalﬁﬁeécohousmg

t he upper cont al nnent ng portion 34. Kl ange
WlO@??QIreﬁ%gﬂé%Jgnc{?}L%g ?f?& Lfgld)sxy{lée?igag rﬁcﬁcag%]d \is]/hen joined
LSRR, AP e AR e

tﬁ@%ﬁ? iRy e s?fgr% iR ocgﬁardlg Pan ygiient B iEisysion 4

do th| Ian a not. shown) is secured t
uinde et 197 | THSMS shShisar S gﬁ%"“ﬁdaﬂbé?ogadr Pudy 2
58 Fl uid ?ressure can then be Lg)lled to the
rArBTeEEL WelsTF4 aph Bltplen SEeion 14 i seargdoio @rllart ke by similar
cont ai nment housi ng surroundi ng a portion of the

| elFrgprergtishsld 4 Thercontaimmentchiquaigs pertieny 34 and Huagm secured to

defective wel ding, the welding can be repaired so
t ¢agh otheplet ppair ¢fihorimentalarelds#6rendds. the integrity of the
collars and housing can be satisfied. The next step in
t he methcoudogapt b Sis i affeadt foofhei sontdihmentthatsung ipertibhG6 dy a
wherein a 5 rudinentary tapping machine is indicated
geimandé¢rbnytiabwelds@. nuneral 60. By neans of a bottom
flange 62, an adapter 64 is attached to the flange 62
such dphelypntatinient Béising is completed by a flange 54. Flange 54 is a cast or
machined item commonly used in piping systems. It is secured by a horizontal
circumferential weld 56 to the upper containment-housing portion 34. Flange 54 has
a horizontal planar sealing surface 58 and typically has openings (not shown) through
the flange portion to receive bolts.
After the application of collars 12 and 14, containment housing upper and
lower portions 34 and 36, end cap 50 and flange 54, the integrity of the welds can be

pressure tested. To do this a flange plate (not shown) is secured to the upper end of

flange 54 closing the flange surface 58. Fluid pressure can then be applied to the



Thereafter, a sandw ch valve 68 or other type of valve
is connected to the adapter. The tapping nmachi ne 60

wood4vessesecured to the top end of val ve 68. TReT/US2004/013686
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t appi ng machi ne 60 includestsa pilot bit 70 and a
cylindrical cutter 72 that 10 are contained within

t hintetiapef the comaihine housing airobRthys o fortidh6f thd MRAihDbF pipe 10. If
machine includes a rotatable longitudinally -
exdmgrieaabe oasneh hedugR bR xbaaihg,gthb Heldiky B Whichhired so that,
cylindrical cutter 72 is rotatably extended and

W ielfiste BMher RABRHE,GR MBENS oFthelcS1RPEREULAe BST BT i
cylindrical cutter 72 thoﬁbe ggvanced b)l/ll %oﬁ ngstdlsat}ed76

to ext emhd nehaWibptif HRUSALId SNEIS imAndiids .flfllts@atécg'gx Falﬁdg ¥ erein a

cont ai nment housing 15 secured to collars

Thadi . a . ine i a
a8 b0 2 R MG AubBD, gy memsota
drgiokthm "Qanksb 651 : ' fnct]
guitemr et ; b SREGACE Aol S Rihge T A Gy e 66
70y t . pde. f t i on.
ariefeaE S MR B0 B o KB sfeet %ﬁ@e adaper,

' th i, f i pe, .t boy.i [
N A8 P LG PR BT [ Sor™ '
7 0an 7B LRk i 9188 SR ol B S
al | ow n?c_i tc{?egb_apt%i ng machine 60 to be renoved to

255 Vel

peffent arigpriespadine typulembodyeiier ddie genpitigomachine
of, pjﬂfge 10. After pipe 10 has been cut through by
cynlvags paelptablgtiongitudinally exgendeiie andistspatatfio beringghar 76 by which

col | ars and pi pe have the appearances as illustrated

i pynddcalzugigreiags ratdehly extended anbwitigPawmdapt er 64 and WO
2004/ 099661 PCT/ US2004/ 013686 16 sandw ch val ve 68 as
shown Sendwich vadver Gnis ppenied tqpeamis cplindzitlicatet 1200 bk advgaced by
54 al though these elenents are not shown in FIGS.

3-bering hart Hi to ewignd dowa throweh iflangeo$4 pidpmto &8 dostainment housing
constantly confined and contained. Cylindrical cutter

7 2ecasedstoovnilain 1F|aBd B i Thefbosinglibamiy edtatgd eal eidvadesd so that
the 5 external dianeter of pipe 10 so that when fully

exylamidieal dufierol2gdutd heoubhplpe d0APEbEArIDT0 fifk PénckBres tHe gyipe and

pipe is conpletely severed as illustrated in FIG 3.

Thignceionh #34r duddeeBr dydindrical cutter 72. Further, pilot drill 70 is constructed to
provide for coupon retention. After a section of pipe 10 has been cut completely
severing the section from the pipe, the boring bar is returned having the severed pipe
section (not shown) attached to it to an area within tubular body 74 above sandwich
valve 68. Sandwich valve is closed allowing the tapping machine 60 to be removed to
permit retrieval and disposal of the severed portion of pipe 10. After pipe 10 has been

cut through by cylindrical cutter 72, the containment housing, collars and pipe have

the appearances as illustrated in FIG. 3 except that the flange 62, adapter 64 and
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and 80 of pipe 10 are each sem -cylindrical - that is,
they are not planar. Thus, the end surfaces 78 and 80
to sealing surfaces 26 and 284&rwiS2004/013686
collars 12 and 14. An inpastant aspect of the present

invention is that end surfaces 78 and 80 of 10 pipe 10

arsandwith @alpe @gesk stidwinh PIGI OF) idighi® WS tp@ite Ok k&l to flange 54
invention and are not used in closing off flow :

t hilthoigsh thdsp @le{nts Bitendd @XSwrSinERGE - én #RS WA tRf infeh&r of pipe
invention is to secure to the | ower end of an

eX0a8 el PetnfinSd &Hd Bfaiied. Ng bar 76 as seen in FIG
8, a plugging nechani sm consisting of a nunber of

I ; t : 1 '
o] e ANARRRS 213l 8 i AU TDS! (SRS S fln
i o 1 IOLAG R B Bl A ameer o
: ' i NG 82.. i
"R, AL CHDIcR) MR b P B3 57 Thd o gipes 75
by the une

40 %?II(’?E%?&“?%%%cﬁ%?@f@'&li%ﬁ%#f%&ﬁ%fiiﬂ@eﬁ i i IR T O the
86, P 86,20 i ust 0= conj '
ot P iy SEHa OB el PR domd oA dollrs 12

be cri bed subsequent!ly. Secured to_ tubul ar. body 82

g T B it SPe Shie Bis i a0t BHUTS a3 dh o 50 of
94, Each of the seal elenents has a forward face that
i PIReUS-2rspps saloved it the glugging pystsm pibisdayentien andese Botrse in
a forward face with an integral forwardly extending
cictosipgog flont thequgh pipedB. The face inner portion (not

seen) is of reduced WO 2004/ 099661 PCT/ US2004/ 013686

17 t hi hewesxs steinthe mathed ofda inventinmasntosseate tirtlie Bveneml of an
configured to fit over exposed pipe ends 78 and 80.
Tlekisndableokws, sichcasnfparingritar 6 dsi wepadn FIGN 896 phfggfigr mechanism
seal elenent 92 to contact first flange sealing

s wodsistieg 26a ninrbdr bReemamnsnard, patththatare showinenesntorapletelypin 983S.
of second seal elenent 94 extends around and over end
Séraha e FI@S.afk7 gliguethd Gequence of teniitttluctimadfitigplSapifg@echanism

26A of second collar 14. Seal elenents 92 and 94 are
S P tetigekidrof Helt@gialngheiolusiAg.t ubul ar body 82 by
The plugging mechanism includes a tubular body 82. Slidably received on a
lower end portion of tubular body 82 is a platform member generally indicated by the
numeral 84 that has a radially extending flange-like platform 86. Platform 86
includes a frusto-conical portion 90 providing a tapering or guiding function as will
be described subsequently. Secured to tubular body 82 is a first seal element 92 and a
second seal element 94. Each of the seal elements has a forward face that is cup-

shaped, that is, each of the seal elements has a forward face with an integral forwardly

extending circumferential lip 96. The face inner portion (not seen) is of reduced



means of nultiple pivotal Iink arnms indicated by the
nunmeral 100. The |inkage systemincludes a pair of

woi2ode/aees8 100 at the upper end of each of thepregaiSRivg/ 013686
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el enents 92 and 94 and a paiT at the | ower end of each
of the seal elenents so that 10 thereby a total of

el ghidknbdsNkCiiprdhapekiOfall Sle0md 0y asld 9T e ERALRBE € B over exposed
operation of the link arnms that control the positions

of pHe3hdsB arfdll SNt SalRAvsnduBftrdnall iy pticrPOE S fildt $eh & ement
5-7. As shown in FIG 5, sealing elenents 92 and 94

ar 2 elohRpsHe mg& Saling HPBEAS6. DRdKe BAnAS, thb SirRInHEShEd 1ip 98

systemis | owere into the contal nnent 'housi ng past

UPBLLechh P RGP eRthent/ V8 Bxtef ArOWRS ard S ePlend YL BT 7810 pipe AO to
portion 88 contacts the interior bottom surface of° Bn

ca r l;, of platformnenber 84

[ sg?@%ﬁ%g}é%%ﬂaﬁ%%eg?&gg% 1§'2 noves tel escopically

dovwever Gy il B> Wbyl 86 oRAOHLOD Bkfle BLEL L hogy 2 by

nmenber rusto- coni _ _
ol B o o G Rtk afuf PRI, bR el 5T Bllipkace

ot her as en in FIG 6. Telescopically 20 received on_,

C hly DERGE & P aoliny S b dyPHeT ool i dhe Staling
102. Wedge 102 is. affixed to the |ower end of an

ex BN L awg% QLA PaY ahBiei Ippensa of sacherfihe seafplemenss so that
but not shown in FIGS. 5-7. Wdge 102 has opposed

s| thgteby ¢ tataloé pight ltkaams dois smpfoyeks 104 and 106. The

surfaces 104 and 106 are slidably received in slots )
(not seBig)sequenedef operagipmalthe Buls 4rans éhap porftiof the pegitipns of sealing
el ement 92 and second seal elenent 94. As wedge 102 WO
2061499 8% andPETis dzo0ted O BEEs 5-71 8Ad shovaric BHG. dovealing clements
as progressively seenin FIGS. 5, 6 & 7, it forces

sef? amb94 eteervilapssd @2ainst dutSubr bady 82 e thegdudzing $ystemaisdowered
into sealing engagenent with collar sealing surfaces
26inanthe 26Atainfiiear kousmgtgasruppyt Ramige S e dVinmt thé 1dveer reed af tubular
cl osure of each end of the severed pipe 10. The

C Uporeiba P& cbnt &l thd @ tetiof BRI suPR ceadtibnd 4arbs5 (8 a-tidp assnvidi@ travel
severed ends 80 and 82 of pipe 10. The short end

pobt bRiFSPmehibee 84 Qs t&rdiinatddl RS aGifdar BddfCdd AldvaStelescopically

guides for sealing elenents 92 and 94 so that they are
downwardly within tubular portion 88 of platform member 84, the frusto-conical
portion 90 on the upper surface of platform 86 is contacted to shift sealing elements
92 and 94 laterally outwardly away from each other as seen in FIG. 6. Telescopically
received on the external surface of tubular body 82 is a wedge 102. Wedge 102 is
affixed to the lower end of an extendable bar such as boring bar 76 seen in FIG. 8, but
not shown in FIGS. 5-7. Wedge 102 has opposed slightly tapered outer cam surfaces

104 and 106. The surfaces 104 and 106 are slidably received in slots (not seen) in the

rearward surface of first seal element 92 and second seal element 94. As wedge 102



mai ntained in alignment with sealing surfaces 26 and

26A as the sealing elenents are forced outwardly
woOi20siH091611 | nkage arnms 100 and finally by the eawius2004/013686

surfaces 104 and 106 of wedge 102. 10 As illustrated

in FIGS. 5-7, each of the circunferential Iip portions

96 AN@rR8 doRhwak®) a8 pRITRALISel) 2edth PIGS. LHPREY] ¥ Ghes sealing

may be provided wth acircunferential slot that

r eCObYRs 92 Ghd 94! LA ditlePd | WP wi

ring t|“s Spr e% gr%"‘y a???’%lela o1‘Ortﬁe?rt=_\?cf%1Fl‘ﬁ%rs';glili#l gg:ﬁgd%%lh-gl?crevtvlg collar

t he ek d t -wit.h |

tomarin BrERLEIS Hid BRAT IR HRRER, ARy BtfRlocmetal closure of

Wi t S erat u to t f the fluyjd

15 %%%%ﬂ? horff) ﬁ&g hste%qgcg pﬁ)ﬁ f@uwg%upgg%pfg %%al?ng clefents $2%nd 94

| i call ' d h . )
%iﬁn&é@ﬁ%@ e SIS0 75 82 Re 8pR10 The SR Sorions pfpive 10
2 i 110. A ' 4 i
Doch DAt o 1 Srgesfoniscitins senis oHIGY i) that they are

force a ains“,tubular b?dy 8%. Wien tubul ar portion

g8 maRRLEt & fligomept with sraling surizess 29rand 4pA @ fhesgaling elements are
t ubul ar 20 q?dy 82 slides upwardly on rod 110 thereby
Cau@rqqa ogtwardlkfisshdwt linkege apg 160 ap% ﬁn@;yp}gh@e cam surfaces 104 and
hori zontally. As further downward novenent of wedge

102106af wvedge HBel 110 noves downwardly within tubul ar

body 82 conpressing spring 114. FIG 7 shows wedge 102
1¢ ul |y orAsailustesgestin %@@gt%ﬁtda@h vfith¢ cirduynferentisl Vi gpotionsee and 98
opposed sealing elenents 92 and 94 representing the
maxéfseahettoventscd2cang 94i tespeaticdly, Wy 20 p4dvdd66ih a circumferential slot
PCT/ US2004/ 013686 19 the plugging system Wdge 102

r enthatrrscdives taheiscufao sedling ming sl 0B orihisasealidg tisg vememibdlyyfok@ed of
cl ose off flow through pipe 10. Wth wedge 102 in its

f ul tytaldovihogrioh-persl therof aumdtefiblaliat fwithstandseth©highdse temperature to
severed ends of pipe 10 closed off, a check for

| eakigigle itGa Sutjectednd ehattls, ifistaidiahic Rifherate ByuaPtihatlbNGe fluid
a small opening (not shown) in end cap 50 through

19vhi Bdiw fhkdtigh @ipeqel d be drained and/or pressure
nmeasured, a neans of determ ni ng whether or not both
seal Tubular body 82 telescopically receives a rod 110 that extends downwardly
from wedge 102. A slot 112 is provided in wedge 102 that receives rod 110. A
spring 114 is positioned on rod 110 to apply a downward biasing force against tubular
body 82. When tubular portion 88 contacts the interior surface of end cap 50, tubular
20  body 82 slides upwardly on rod 110 thereby causing seal elements 92 and 94 to
expand horizontally. As further downward movement of wedge 102 occurs, rod 110
moves downwardly within tubular body 82 compressing spring 114.

FIG. 7 shows wedge 102 fully or at least substantjally fully received between

opposed sealing elements 92 and 94 representing the maximum downward position of



el ements 92 and 94 have successfully and fully cl osed

agai nst inner faces 26 and 26A of collars 12 and 14
woam4meaachi eved. The ability to performthis PomaiSe@ani3ese
is comonly referred to in tiwe industry as having a

"bl ock and bl eed" capability. 10 To renove sealing

contge Flugéin% ?%ken{[emﬁgesldﬁ bflaib{f R bﬁflén ad Ilaxggg 25 ﬁerﬁ&%sary to

appear IS reverse First we

nmoveg s*é%‘f‘ﬁfo%%r ugﬂg}ﬂerig pressure appl ied to the

rearward surface seal elenments 92 and 94. Rod 110

noves Vgg,!l gE% Abftu‘? kL %uyoflov{ﬂw&t‘é gBSIH&p énd<3 ﬁi%;;?(ﬁh one of the

el errenlt Is r enali
WG EE e S aig%fora PL s other end
o Tl i sra e g an elpﬁaﬁil % St L\%pmlm%d coud

|nter| r bular bod 2 forc t he .tub

@}necﬁfwé OF PHRSIGRSIHE b n Eh dottg 5@3@ o 8oPboth sea
elenents 92 and 94 allowing the entire pluggi
asseiengpts B and Yy agosssigiy and iy closrd agé!aﬁtlamqﬁ %"’éﬁ% 26 and 26A
shell. 20 After the plugging assenbly has been ful
r enofespllatsh 2 iapd dii ean b deugysihay Thet allityh koo pejForm HWQ@HCUO“ is
54 may be plugged using nmechanisnms that are not shown
but hwmontiareersd taninrths/indwstily las bavang an"blaek ahd blesd roppahilih
as a plugging device exenplified in U S. Patent No.
B), 286, 5530 entoive |seading Renputatf] walOmembere v@ihsthe bllarssthe drequence
Sept ember 11, WD 2004/ 099661 PCT/ US2004/ 013686 20
200 lappddniap éafFI@8., 4-7 he rdvapal. nBirarnvebdpd 10D isngosydsipsnnrdimyemoving
be renoved and top flange 54 nmay be closed with a
f | angesspk applicdne thegeg@adisuffaqes ofl RaloAsmdnes 92aw dde Rod 110 moves
resuned. FIGS. 9 through 12 show the use of an
al i giereR thef fnekidF 6f GBMEF Bddy)y82l. SHaCab@ehts DY ahd 04 ReHESA 3 place as
122 by which collars 12 and 14 are accurately

posidde8ad2 38 idififly moRNt Giwallly ShcdbdtBprdddedEpritly 118 holds tubular
-welding the collars to the pipe. The alignnent fixture

{501 N4 88 H@gh@a&if&ras L1 Ptk Bhéves AplAdst I{%{dq 1B |h§§ £ héa%“l 16 at its

I's secured by bol'ts 126 to outer facé 3 first

col | l%ir]%ldtdé&t\*]ﬂgh Gt LRSS an nt?cgzlnglsﬂa]]gg widl n‘*h§ ‘ﬁ‘ﬁ&ﬂﬁi of Rfbutar body

| ate
i 82, forces the tubular body upwardly. The linkage arms 100 then retract seal elements
92 and 94 allowing the entire piugging assembly to be removed from within the
containment shell.
20 After the plugging assembly has been fully removed, the interior passageway
120 through flange 54 may be plugged using mechanisms that are not shown but that
are commonly available in the industry such as a plugging device exemplified in U.S.

Patent No. 6,286,553, entitled “Removable Closure System” issued September 11,



outer face 30A of collar 14. End plates 124 and 130

are fixed with respect to each other by rods 132A, 10
wh32B/09sgsd 132C. Bolts 134 hold first end pl at eCt2%2:008/013686

one end of the rods and, irmolike manner, bolts 136

hol d second end plate 130 to the opposite rod ends. It

I S JoUROTReddHer, tHRRhpgiMand ONGERS sPterh @A bd ZettbveBandidf flange 54

be the same with very cl ose tol erance, for two

I e3&QMR cldskd ®ith a fBRsd BAGEN Rhgd JT9ige0da£é ABh bSRSSmide

spacing between the inner faces 6 and 26A of the

col | ar s g g aPfthy §ﬁ019%é‘&/ el foP wahgmﬁém FREird BHEGENS iRficated
rods 132A 15 132B, and 132C ensures that the inner

f a%gsthgg ﬁxﬁgﬂ ?@f " whilh %Gl'la?@ aRanal %r@ lacéu‘?at@?%smoned on the

colflars 12 an 14 is torned

SSe@deI‘l&r gf E&pant@%%ﬁ % Rkt t‘ﬁg coltr€ Yd %g?fuye d?ﬁé: 51'1 tﬁﬁgn‘[ fixture

At these TWo pl eces

];:c tf?rfxlr%gale (Zlﬁ forlthé eCI l ALREN ﬁﬁ%ﬁg I F l ﬁ4 1 sécta?ed%g;qg)gtl qE@ {o outer

tlon reln

fi 3? 3%@33{r§t%o@arglg F}gﬁ‘%@ I ned b.oit's Rg% Ihslg éﬁcong 8?‘5] plate 130 to the
somet | s_"groove |lock," pins 136 are used to
acéHF%EEFQO ngﬂﬁ'iﬁe natlng halves of each of collars
12 and 14. After_ pi been install g bol t s
138, t Wb Blatad B 1 ﬂear% Kecpah rerpect o gty Ghidaroghd32A,
coIIar hal ves together after the collars are
105 J87B4 asd 18ACHBeks 13 holgyishond/rirso EHtopay erdspisheyeds aw i like
21 When collars 12 and 14 are installed on pipe 10 by
us enapfierabolepnle droldf segandread platealdDdo R Dppesite remendar & igaportant
tack welded to pipe 10 to securely anchor themin
pl aloat the [iptisedfrodsr132ANB, akdiGpathe sanid withuvey cloaaiioterange, for two
renoved and the rest of the welds conpleted as has
beeaeasoies dritshelk lehgthiod thenroéngsiablishes thelrpaqimgledtvesndthel sinmgfaces
two separate nethods. In one nmethod, the inner faces
26 2angd 26A dfthecalllbnr Sedéhdamdurkie wmifernaiCofi the Bingths of rods 132A,
machi ned and ground after the collars are wel ded onto
15Pi p&28.0ndl132@ ehife&NHat AR Hied fadeh 86 andl 163 Sre pfeRisplypataliell ty each

other.

Each of collars 12 and 14 is formed of two semi-toroid shaped pieces, as
previously described. It is important that these two pieces of each collar fit together
precisely, especially in the embodiment of the invention wherein the sealing faces 26

20 and 26A are not ground, machined, or polished in the field. For this purpose, two
“drive lock,” or sometimes known as “groove lock,” pins 136 are used to accurately
align the mating halves of each of collars 12 and 14. After pins 136 have been
installed, bolts 138, two for each of the collars, are used to hold the collar halves

together after the collars are assembled on pipe 10.



machi ned in a shop and precisely aligned as they are

put together on pipe 10 utilizing an alignnent cradle
woysismwas il lustrated in and described wth retensnmaen136se

to FIGS. 9 10 through 12, iz which case field grinding

of the front faces 26 and 26A of the collars is not

r equi r e@henl BstlatsMead DNarp ikwllde Sn PigeniodbiCussystadighhtt fixture

closing fluid flow through a high tenperature pipe

W &BQeIt 23 RBe BEIGES Sk trackObel@bdab PHiged] o {35eBlirdl9 anditdl theh & place.
manner that no elastoneric or other tenperature

Seffdrddnde MEalliRRetiRiicAb@dRl B feRdVEd @Hd the Y dfthe welds
this invention has been described with a certain

degy&fet astk bidaWedhivky, 1t s manifest that many
changes may be made in the details of construction and

sthe arﬁéﬂgger@% o b&g,gm@& 'ﬂEin%}’:t‘ﬁ'S{] ?%b%ra@eeﬂ@t\'i}\%ﬁéﬂ Onf 5@ Brethod,

the spirit scope this sure. .

2R GEPRES SRR A0 3 ML RN o

S st

v il RS Pt e s
10 { ofgrongh (2yin R 2B 714 EtN MO Seh G0 MskHiAne! ecollars i

said contai nment 9 housing in comunication wth said

opetireayped. 10 (d) by use of said tapping machine,

cutting and renoving a length 11 of the pipeline from

bet weenlhsdndension praveles 8 avignysysies Bpelesipe ;ﬂgl thrqugh a high

(e) positioning, by nmeans of said tappi ng nachine,

f i festperatue pipe ovidhout the necessity of draining the pipes and in a manner that no
elastomeric or other temperature sensitive sealing materials are required.

15 While this invention has been described with a certain degree of particularity it

is manifest that many changes may be made in the details of construction and the

arrangement of component without departing from the spirit and scope of this

disclosure.



13 seal elenents between said collars, each sea

el ement having on a forward face 14 a forwardly
wexvewuddgsy circunferential |ip of internal di areras2004/013686

greater than the 15 extermal dianmeter of the

pipeline and 16 (f) noving said seal elenents apart

fr &e98 fWigfeg R.force each 17 said circunferenti al

lipinto seAl I'ng engagerrent with a said collar sealing

face 18 closing said pipe. 1 2. A nethod of plugging

1a Ri pel A%etﬁ(gf:(ﬁ{fpﬂllg?algtﬁg)\}ghﬁé Eelﬂp Tp§to?'p (f) is 2

carried out 1 Ng Sal enents apart

hyom e3eh oUIE Yoy :&n%r@%:%tér?drmoﬁﬁa&&@wn@
ol SAPUATR Tie A e TER R

(a) ghl ni. 19 said seali ng faces to provide an
unlnter uBH@ %unferenti al seallng surface on

each said co .hod of e
Saccor di ng to E aﬁﬁl’ﬂnwgr‘%ﬁ D% %OPEEW%? 'gsd‘i‘g%?pé‘ia?o&lars to
coIIar in the formof two sof a ,toroid
6hal ves %@Vﬁ@comnafweﬂso"amﬁmm? & bgIpvEen saitkeollarss {bp pgniainment
each said collar, the halves of the collars being 4
Twel ded ]F%‘SWH@aY}P&é‘FPI??@t%Ehd to each other. 1 5. A
nmet hod of plugging a pipeline according to Caim1l in
8step (b) sai@ 2 remenaglynstacking Guppigs insachine nte dsaisk containment
pi eces that include, as an upper part, a 3 flange
9havi ng lanqgmggagenmynmaﬁlenmmns@dgherﬁmw di ng said open
top. 1 6. A nmethod of plugging a pipeline according to
10 ai m 5 wher(d) n dneisobf sal @ppig vecltisg, entting ahd tmiaving a length
pieces is an end cap formng a bottompart that is 3
11 opposi t & thd pipalind ffonaiegeeenkaid collarsriebvingitvad ofgeh pirgiends; a
pi peline according to Claim 1l wherein step (e) said 2
12first and sgepnd pssitibnisd, byaithss disidegphhgandthie] @6t 4ad second
sets of hinges to a tubular

13 seal elements between said collars, each seal element having on a forward face
14 a forwardly extending circumferential lip of internal diameter greater than the
15 external diameter of the pipeline; and

16 ® moving said seal elements apart from each other to force each
17 said circumferential lip into sealing engagement with a said collar sealing face
18 closing said pipe.

12 A method of plugging a pipeline according to Claim 1 wherein step (f) is
2 carried out by first moving said seal elements apart from each other by

3 linkages followed by forcing a wedge between said seal elements.



3 body said tubul ar body being |ongitudinally

positionable on a vertical rod 4 extending from said
woappiagsemachi ne. 1 8. A nethod of pluggi ng a pCpaAisS2Ma/013686

according to daim?7 includ3ng a platform 2 nmenber

slideably positioned on the exterior of said tubular

body, said 3 platform nenber determ ning the

] ower mo éAE lglgfiﬂgﬁ B%@Pgé{n% %@ r#éhﬁéefcjcor‘aln Piain ﬁnﬂ?& o%'aﬂe&gep (@)

to %UId ts into s & |ng
S8l £ R SR BB S 3 bR Gromrenca

 uggi n | ine a cor.di to Olaim7 wherein said
:fubular%“%ngg%%weg 6% ﬁﬁr&ﬂ% sprung biased with
respect to said vertical rod. 1 10. A nethod of

A %f‘%gég%dme bE5L A0S 13%35: Ehgliidodoant & Choihy LBERYTin SRR L cach
?ilot N %flrs 3 3'*%{9 B8Rt a oy ?%%'ﬁdlgeﬁ%axﬁmd

wherei n pri.or t the f or,mance of tep
aI i gnmedt° “B?l f’(tfeljﬁ’lge 0§ tﬁff?‘?"k g?’fi‘ sgidesotlar (’ilEﬂl'Il \&S C{f&h%?ﬂ%grs being
3 said col]ars on the pel i ne_so that said sealing
¥ aces aﬂ@‘kﬁ“%@ﬁ@ﬁﬁh??%Wﬁ?mmhoﬁﬁﬁurate paral | el planes
per pendi cul ar to the tubular axis of the pipeline and

5 are spa part. a substantially accurate . .
etet eﬁﬂfg@% (9lsPlyggiae e aig meeacgplrdg}maaflmx% petep (b) said

belng renovabl e after initial welding fixes said

2ol | ar s contaipgent: hapsing gs dpyaned; ofipose that inghuden apap ipger part, a

according to Claim1l including between steps (b) and

Xc) of dpngodianigs apassagesveythassibrongh providing sail apémigp-a

cl oseabl e | arge bore passageway therethrough 3 in

cl osed communi cation with said contai nnent housing

lopen t opt mstiod of pluggingi mpjpelnetfceradiag te (Pm( T yhprsimnepe of said

attachable to an upper end of said valve. 1 13. A

2met hod  eentpinugei heysmepiiprsk iih@n andovatt fegming Cibaitom Jpart that is

wherein step (d) is

3 opposite of said flange.

1 7 A method of plugging a pipeline according to Claim 1 wherein step (e) said

2 first and second seal elements are each connected by sets of hinges to a tubular
3 body said tubular body being longitudinally positionable on a vertical rod
4 extending from said tapping machine.

1 8. A method of plugging a pipeline according to Claim 7 including a platform

2 member slideably positioned on the exterior of said tubular body, said
3 platform member determining the lowermost position of said seal elements
4 and aiding to guide said seal elements into sealing positions with respect to

5 said collars sealing faces.



2 carried out with a circular saw of dianeter greater

than the dianeter of the 3 pipeline. 1 14. An
weazsewobas1f or use in a systemfor pluggi ng a pPpEUSR®4/013686

conprising: 2 a first and a&4second toroidal collar

each fornmed of a lower half sem - 3 toroidal portion

and a detachable mating upper half sem -toroidal

1P0Bt i 0N hlR.IEYr SREAND IR NS GtbldRORAC RS §8fherdr sfid tubular

portions when assenbl ed having an interna

Ci 1 cunt grent i &Sl 35nPhiased WiindBBhao SHPSEAM k. | Y
2equal tg&sﬁi g&?ﬁ#nglﬁg?%ﬁg?%r ofg?het%gﬁe?%ﬁgﬁkggch

6 collar having on its inward face a plannar sealing
1SUnface,andns &k ifeliilab@ffing A\ Clafn 2viRkkdid BATR Mhid seal
fixture hav]flng fgrgr%%@f%%lgeenc? pl a?ges sSacegvapéI?% Big sea
subst angy r r ] j: . 1

201 ot co St 68 A Bl R SIS LB et o Bl of
3rearmargm§&&%%ces of said lower half sem - 11 toroidal
col I ar portirons whereby said inner plannar sealing
surfaces are 12 accurately supported in paralleled

1 aln (11 1.5 paﬁqg?tﬁgcfgf gﬁ&?#% iagg?egﬂ%] gcc\Mlﬁlféfb? Cﬁﬂlil q wﬂ‘é}ein d)éilor to the

al | gnmsnt ur ower sem -t orol
portion ch saj ol | ar e I tioned.in
2P0rt o PP RATR T ef (P Mammdit Tt R AOR! blsBAENAR 1o hold

hal f ., sem -.t or oi

15 said | ions. 1 15. An . .
3aasenbl 9 GHIE an; HE BREAT 6 sl Ssalihgiest Bt hgantlly
471 Xt ur eAEHEIR R IE PBies FREBGIeR (0o U GER of s pipdline and

ext endi ng bet ween and secured to said parallel ed end )
S5pl at es ¥&r 8R!l 1Bt 42 ppHRatialy sageyyaten gregetginyaed; disdapicgy said
substantially accurate predeterni ned distance. 1 16.

6 Appar at dlignment fxwrg heing gompekier affer pinitighivwsdding Sixpesaif ecollars
conprising: 2 a first and second toroidal collar each
7f or med wslatige toohepippléief semi - 3 toroidal portion and a

det achabl e mati ng upper half sem -toroidal portion,

t he
1 12. A method according to Claim 1 including between steps (b) and (c) of affixing

2 a lower end of a valve having a closeable large bore passageway therethrough
3 in closed communication with said containment housing open top, said
4 tapping machine of step (c) being attachable to an upper end of said valve.

1 13. A method of plugging a pipeline according to Claim 1 wherein step (d) is
2 carried out with a circular saw of diameter greater than the diameter of the

3 pipeline.

1 14.  Anassembly for use in a system for plugging a pipeline comprising:
2 a first and a second toroidal collar each formed of a lower half semi-

3 toroidal portion and a detachable mating upper half semi-toroidal portion, the



4 portions when assenbl ed having an interna
circunferential surface of 5 dianmeter substantially

woequalosvesit he external dianeter of the pipeli necTasedv4/013686
6 collar having on a forwar® face a planar sealing

sur f ace,

said collars adaptable 7 for fixation to the

gxteri ompoftfona WhédelabsembrA dhdvitiy be Ciievial kikalferéltRMBBifce of
having 8 circunferential sealing |lip pressed agai nst

sai d pl adfetseibbthdiafiileqaslas the external diameter of the pipeline, each

6

7

10

11

12

13

14

15

I5.

16.

collar having on its inward face a plannar sealing surface and a rearward
surface; and

an alignment fixture having paralleled end plates spaced apart a
substantially accurate predetermined distance, the end plates adapted for
removable attachment to said rearward surfaces of said lower half semi-
toroidal collar portions whereby said inner plannar sealing surfaces are
accurately supported in paralleled and spaced apart positions and whereby said
alignment fixture with said lower half semi-toroidal portion of each said collar
may be positioned in contact with the pipeline and thereby ready to receive

said upper half semi-toroidal portions.

An assembly for use in a system for plugging a pipeline according to Claim 14
wherein said alignment fixture includes a plurality of equal length rods
extending between and secured to said paralleled end plates serving to

maintain said end plates at said substantially accurate predetermined distance.

Apparatus for use in a system for plugging a pipeline comprising:

a first and second toroidal collar each formed of a lower half semi-
toroidal portion and a detachable mating upper half semi-toroidal portion, the
portions when assembled having an internal circumferential surface of
diameter substantially equal to the external diameter of the pipeline, each
collar having on a forward face a planar sealing surface, said collars adaptable
for fixation to the exterior of a pipeline and for receiving seal elements having

circumferential sealing lip pressed against said planar sealing surfaces.



