1*159159* Low: Pressure Hot Tap Pipeline Isolation Field of “the Invention~ -
The present invention relates to an isolation tool for use |n

nore Sparticularly, but not exclusively to an isolation tooI Im lmmm”'mlwl

i solating a section of a pipe transporti,ng fluids such as oi
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-sealing isolation of the pipe inboard, or downstream, of the stopple. In order to apply a

test pressure to test the integrity of the stopp_l'e'seal a second -opening is cut into the

25 pipe at a location outboard, or upstream, from the first opening and a second plug or

' stopple put in place. A smaller third opening is drilled between the first and second

openings to pressurize the isolated area between the first and second stopples, and

thus pressure test the first or primary stopple seal, and also the second seal. This may

only be achieved if the uni-directional lip seal arrangement of the second stopple is

30 arranged against the prevailing pressure, that is in the oppbsite orientation to the first

or primary seal. Thus, although two pressure-tested seals have been provided, only

one, the primary seal, is effective against the isolated pressure. In addition, each

intervention into the pipe requires additional planning, setup and 'operation time
resulting in increased costs for the operator.

35 Applicant’s BISEP double block and bleed hot tap installed isolation device, as

described in GB 2,440,275, which is incorporated herein in its entirety by way of
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*@00002* 2 reference, provides an alternative solution. The BI SEP device
-may ‘be installed through a branch connection and a seal unit in the form
of a spherigcal or globe seal nodule rotated to face outhboard or upstream

and hydraulically or otherw se activated, to seal with the pipe upstream of
t'he* branch. The branch and the pi pe inbodard or 5 downstream of the device
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Al ternativel ar t I f rrangenment may be provided together
with the séd SSuggn%We a'ﬁglufsg)le HtL§§F% IedTrlue Yol assenbl y. Thus, the seal '

unit and the | ock arrangenment may together form an assenbly or kit of

parts, The exanpl e, be configured so as to be
I nt erc angestﬁii'%g&%ﬂgﬁmfésngontlon tool seal unit such as described in GB

2,440, 275. Accorﬁd:cughrtgotcaaf fimst raspeetspfethe ptésehhmvpntmerthenemseptavmiedtblere IS
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operable to prevent de-activation of the seal elements to malntaln isolation of the
| sectlon of the pipe. _ _ .
The seal unit rﬁay be provided separately from the lock arrangement.
Alternatively, part or all of the lock arrangement may be provided together with the seal
25 unit to form an isolation tool assembly. Thus, the seal unit and the lock arrangement
may together form an assembly or kit of parts. The assembly may, for example, be
configured so as to be interchangeable with an isolation tool seal unit such as
described in GB 2,440,275.
Aecording to a further aspect of the present invention there is provided an
30 . isolation tool assembly for isolating a section of a pipe, the isolation tool comprising:

a seal unit adapted for location in a section of a pipe via an opening in the pipe
wall and comprising at least two seal elements configured to engage a pipe wall to
isolate a section of pipe; and '

a lock arrangement operable to prevent de-activation of the seal elements to

35 maintain isolation of the section of the pipe.



35mai ntain isolation of the section of the pipe. 3 Enbodi nent s of
t'he present invention provide a double block isolation tool providing a
dual seal unit for use in isolating a section of pipe via a single
intervention into the pipe. Beneficially, the use of a single bore entry of
the type described reduces the operation tine and cost involved in

I solating the r C p r rent
may be confi gur Z%HP J(3)&1&'6 gf\;sezr)ﬁ 91l%n‘%fe§8¢teﬁve e“gg'lt\él} ég?«%!gand%# %bl&%k'sgé e%@nt s
wher e t he predding e duppseatdniaforass in soladipgla sEctonent sipd vaps singleonteaventian

sel f - ener gi. S r t | de
fail safe ac?ﬁr&/ea@f)gn%%ﬁ é\‘{challg/ éﬂglug% off Er%@aé gére% ﬁg?) Ph% t§'Er éégec(r?]@ e‘? gevagj:?gy

t hus provi dlee opezatinhdirné emdtogdhérvefved |roisol|atm1g/th¢| raguifesi slect;caf ef pperation in
appl i gati ons-wh 0 e o] [ f I ent
to rralcérj\lt ain sel 02?1(}3\%& t%et kggrl\( %ﬁgﬁgﬁe seal gél eerrrgﬁﬁfs&d?%d 8 “I”e{'érft Uivdes frég
facilitati rdgacluaMreoibﬂwecslealasletnbmteMewmmresswe anplledwcmssstbelsealmiemrﬁs ent
pressure pi to
~the term pldg%) | nc})‘%déegsggllnse| by 'esléﬁocn\ghwts? Qrgt M%fﬁ* gl kré%a%wreo el%{ﬁgac?o

pi pel i ne, \Mmiudﬁefallwl&seauvaa@mwéﬂw sw)ovErngmmdntslcﬁdmnpmsleet tnuention, tho$

| ndeed any r r f

e tool 3&&";& thrre:gsﬂgilitfaaﬂgl?{%nteﬁp{)ﬁp %)QHlng f§ﬁ‘§§§ otpegtloﬁtlrg)ra?ﬁgzagéna Jsz%rgftT%e ‘s

i nt o Heal i peessogagdimgracraest the ttbal |sp||r[seffmwlnl tcamairttdie sletbehe@isa&iageﬁmet seshy be

voul d ot her iy RSk Tadial bolbie 6 350 HBRSLab Bl AR EIESET oy

sui tabl e f(almhlem@rasanetpim:lsbkaﬁonszor exanpl e, the | ock arrangenent may
compri se at 1 a5t winSefnaenliof GAIILAALAGD (Ofine TN ERel OBl wpuia

arrangenent , arrangermen pneumnati C ck arrange t he
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screw to- L}arrangement or the like. In some embodiments, the lock arrangement may comprise a
ratchet arrangement, a latch arrangement and/or a tension cable. In particular
25 embodiments, the lock arrangement comprises a combination of mechanical and
hydraulic locks. | ' |
The lock arrangement may further comprise a lock member formed as part of,
coupled to, the seal actuator. The lock member may be of any suitable form and
construction. For example, the lock member may comprise a spigot. In particular
30 embodiments, the lock member may comprise a cap screw. '
| The lock arrangement may further comprise a lock piston for engaging the lock
member. In use, the lock piston may be configured to engage the lock member and
prevent retraction of the lock member, and the associated seal actuator, to the position
which would de-activate the seals. In embodiments where the lock member comprises

35 a cap screw, the lock piston may be configured to engage a head of the cap screw to



prevent retraction of the lock member. The Iock piston may be radially
mount'ed relative to the | ock nenber and the seal actuator, this providing
maxi num shear area. The | ock arrangenment nay be configured to
prevent: novenent of the seal actuator in either direction. However, in
preferred enbodi ments, the lock arrangenent 5 may be configured to prevent
novenent of aet f ”'@ﬁ% Ir 09, il hheul o

di rection \Bﬁé\}%ﬁt %[Q%Ct ded(fi? ?\/I%%m S T’r‘?é 62K p.gt%nﬁﬁé)t; sb%i {%tlﬁ"g%n%%ﬁgdfor
nmovi ng t he rélative tpitlse ok ﬁmmmngagthegsetahectumok this stwidirrgamabimum ghaagdacka. For
exanple, the |lo : : e p h econd
posi tion rrechanﬁi@aﬁkég %F'ﬁqg%"? ﬁcﬁ?g?)%e%@gh feld %o b(e@%nt ﬁ%b‘iﬁg %fgtr?terrge a

10 m)ved fraomatdnem enthe:tdirpoti;int imwe\@rtiherefemmempo@mentsntWOQ aﬂrangﬂenméssur e

force.g g?a%/’ HQ (% ﬁ@%ﬂér Vﬁjre(/ertlheo%e(rﬁ fI 3%&?%0&&&8’ f 8#@@?}8&{%1 in

|nsert|on N i nt o engagenent
| ock nmenberparticular in thAldyedmntVd’mfewcmid|dsa¢ttyate\jhe@eklsng the | ock arrangerrent

achi cved by at PO eRe 1 naE B9 b8 ol BBRG I kck Bimay |,
I n particulberpreviterdi Freme>@mpitidhé ek pisteramge iermoves)frare tmmfmstkwlon to the
hydraul i calgy %!ono‘ Poélﬁ& n?ecf\ﬁrg[:@ﬁ/lc' fn BEaﬁéﬁl'ég i &‘?er{@yli?gelo @'iét gﬁa%ewe

| ock piston sengage k piston fromt
the |tk memdved ftomn thevfiest poisitios éatheassicand positinnyby afilidgeessufd {oree. pingtsena t he

piston bei %S%ﬁﬁ?é Alid Faydh hESR | {anRa QY | ErBRTR LifS i Ari%hg EIoRE 2!
Ofe 7 Ve é ? rﬁ ? éti)he sRal” e

el ements. I'n"a prefer CONPression o ement s
def or s t heistdreimtmengagaaieat Wigh tblgtlwdsrrusmeto contact with the

circunferential A Isl.wtgéjetrngarﬁ' f?ﬁurtllf}cl@ﬁgoff’fqugf 5@& ﬂ%?%%&%%@o ded, For

Al ternatively or seal” act F8%rahsi ate
by appl i catexempf unignkéwgs thee labkl frargamearit mey ozs aChevesttbyatabrleasThmqaroéssure

i1 efient | ohehBch, | AtHEGHan oMLK, "O1rClpaRlePl S Ao ARcFlse A ok

‘pressure outboar sea rnativel
addi-ti on, tawandémheértrreay beunlpcl@b‘wdeauﬁaqllybén ua@mmrwlcxpeeﬁsumgfofdamdy be

create a | %gg']ecntroetﬁ%%rcﬁ g s‘lac?'l tgrh[ ée'ﬁggéé ﬂwe%c{kt e;ﬂ&oﬁ %ln Q'Ic;ck mermber anERJ%rmlno t

i solation t I nser 'nto e plpe roug
tap or the the Ioek rrmmttelmtm)mghean established or exi st| ng branch, tee or

openi ng. SOAL | ol <gf Alerbh o by L SIS oBR, e SARGP LB o887k TS, L°

section of pipe inpreferre I'nven
ei t he20 of tltapskteaics pmyieb®mmpm¢re obfher sasl slements.hdn fauplefetied enbmdlmaht

pressure belueen m%Pe%sl%esttHé's%SPeB%jgb {<C8efBimd 91% &F%%Hénr%d aﬂ? :u 8% Sy be‘

- portion of Fe S €ast one € sea
a bi-di rectqootaat vétbathe gicmmfeientilywall 36 tbé thips torproddd a)fsealhmesemltwmrerrent S

Compri ses. auleHa GRS I SARAT e e actbhuol {7 be 38FoE 6 BEnGRT Ly BrBRERLY o
‘may conpri 3¢ agpressupe diffsieotialsealss thdractuator. aTeplessuratdiffesertiat mey berrstugeded by
O ncby Ao pMRRlind B oRSB0MOY oreBBLrR G o R L8aI IR RE pipe.
Alternatively, or in addition, the differential pressure may be induced by venting fluid to
create a lower pressure region inboard of the seal unit.
The isolation tool may be adapted to be inserted into the pipe through a hot tap
or the like, or through an established or existing branch, tee or opening.
'30 At least one of the seal elements may be capable of sealing the section of plpe
In particular, in preferred embodiments of the invention either of the seals may be
capable of resisting the full differential pressure between the pressurised portion of the
pipe and the isolated eonion of the pipe.
At least one of the seal elements may be a bi-directional seal. Accordingly,
35 either or both of the seal elements may provide full sealing capability.

At least one of the seal elements comprises an elastomeric seal.



The seal elenents may be adapted to be conpliant to the pipe surface. Thus,
5 sedl integrity may be maintai ned where the inner surface of the pipe is
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adapted-to be self-energising on the seaé unit experiencing a predeterm ned
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with the pipe axis. The seal unit may be adapted to be rotated through approximately
90 degrees. Seal unit rotation may be actuated at least in part hydraulically,
30 mechanically, by a combination of hydraulic and mechanical actuation or by any other
| suitable means.
The seal unit may comprise a location linkage, which may comprise a clevis.
The location linkage may include a support member, which may comprise a padeye.
The location linkage may be configured to locate the seal unit spaced from the branch,
35 for example a dimension of a location linkage clevis, such as the length of the clévis,

may be selected to control the axial positioning of the seal unit within the pipe.



10and the support nenber via a pivot pin or hinge. The seal unit may
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of pressur draoslatehby application of Bopresswrelifieréntiabpploss dte actuator. Therpessure on

t he i nboard,side. of the fl ui iston. On_equal isatio f pressure acress
the soar uiiferétalma e haped 5 dieiine, of pEiReL AT peRentsti i "
adapt ed t o the sealnmitdd tie pipet Atempaid@iy ion i aldition, ape diffenatial pressuke aaydberg t o
a further aspect  of ent _,nvention a, 5net hod of

- : ndu b et hne il create a 'l r $sut hertlao iis Sar V} Eds uni :
i sol ating A"EEEEPENCHING ‘Eﬂe STeRRE Y HY SRR Y Lok E‘Feﬁé! Mhserting a
seal 2mit into tThe gaapenit magegmpease apanhulgr fimg lobatedarburelf a térerab pprion tolie
seal. qni t (%I(w)ggéaill suinﬁ]gng%etlw%%r%tthet gé)al %Fe%wlen s!.errent s; and :

' In use, the seal unit may be adapted to define an annular volume or chamber
between the seal elements, the annular ring and the'pipe. The annular ring may
comprise a fluid conduit adapted for communication with the volume. The fluid conduit.

25  may comprise a bleed port adapted to permit fiuid to be bled from the annular volume.
The seal integrity may be pressure tested by" monitoring the pressure in the annular
chamber. ' |

The tool may be adapted for isolating a pipe in high pressure applications, for
example isolating a pipe section against up to approximately 200 bar differential

30 pressure. Alternatively, the tool may be utilised in low pressure applications.

The tool may be adapted to be removable from the pipe, typically through the
opening through which the tool was introduced into the pipe. In a preferred
embodiment of the present invention, the seal elements may be deactivated by
deactivating a seal actuator, for example by bleeding off fluid from an actuating piston. .

35 Alternatively, or in addition, the seal elements may be adapted to be

deactivated by application of pressure on the actuator, for example by application of



actuating the seal elenents to isolate a section of the pipe; and

rmai nt'ai ning the isolation of the section of the pipe using a | ock
arrangenent. 10configured to prevent de-activation of the seal elenents.
The lock arrangenent may be configured to prevent the axial conpression of
the seal elenments fromreleasing, for exanple in the case of a conbination
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The et hod of rmng an opening in a wall of
a pipe, whlsgﬁyunt% ﬂ&.n %g@égﬁglotsﬁgl é%rﬁgnt arToO25It shoul d be under st ood

t hat the_featu_r@gtuawflg tliedseab@ereentn tc@@lat@aneqlqmqueamge amgect of the -
present Inventi .r5m|?1§' Y .é&lat?o%c n@é%%%nm 'o’f‘tﬁ%gé%ﬁ{ghéeﬁocz;"% "nt may

be utilised, eithe ne or 1n conblnatl on w eature
i n an\® ot hepnfigspetto poévanh deaatvation oﬁthef-s@Bkelememescrl ption of the Dr awi ngs

These and ot her g tJ ﬁﬁé g , by
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conf i gur at belew the seal energlsatlon pressure necessary to maintain seal. activation from
| 15 differential pressure alone. _
Actuating the seal elements may include radially extending the elements from a
retracted configuration. |
The method may further comprise the step of applying an elevated pressure to
a volume between the seal elements to test the pressure integrity of both seal
20 elements. _
The method may further comb‘rise the step of rotating the seal unit after .
insertion into the pipe to élign the seal elements with the pipe axis. '
The method may further comprise the step of forming an opening in a wall of a
pipe, which may be achieved by hot tapping.
25 It should be understood that the features defined above in accordance W|th any
aspect of the present invention or below in accordance with any specific embodiment
may be utilised, either alone or in combination with any other defined feature, in any

other aspect of the invention.

30 Brief Description of the Drawings _
These and other éspects of the present invention will now be described, by way
of example only, with reference to the accompanying drawings, in which:
Figure 1 is a diagrammatic view of an isolation tool assembly according to an
~ embodiment of the present invention; '
35 Figure 2 is a diagrammatic view of the isolation tool assembly shown in Figure

1, shown in deployed configuration;



8 Figure 3 is a cross sectional view of the isolation tool assenbly
showi in Figure 1 and 2, located within a hot tapped section of pipe;
Figure 4 is a cross sectional view of the isolation tool assenbly shown in
Figures-1 to 3, shown rotated through 9Q d. egrees; Figure 5is a
cross sectional view of the isolation tool assenbly shown in Figures 1 to
4, shown in depl fiqur.at. WM r. i ,
sel f ener gi sat i or':? ﬁ?/”gggqﬁgt"h&? hsrgél!ﬁog I\{I%Gé’to'lf ggel ';E&gﬁor{t%g{%%gmb% °§’J§q’é F@ru(r)ess
sectional Viaw 2focated withimaihohtapped sexdiseobpipe;accor di ng t o anot her

enbodi nent of t [ avent Lo i p d. J atd.an; :
~Figure 7 is an I(Er?ﬂdé?g‘g% 8r%‘s’§ssgg¥:®n8ﬂ§' ﬁv%)fce)v%\}%oi‘s S%QH' qgél %ér?gmbé}gsﬁ%"égé"nm y
shown i n FiFigures 6o Bethaiwhedtaidesbrough BOegfeeshe Drawi ngs Referring first to
Fi gur 1 and 2. re.i h Lsglati t : ' rdi ng
_ toran%anodi.rrentF'%Pgtiés %r%8g%e$tn%gﬁ&e§'n%)Pghe0\%§la%8§ﬁ?ﬁb%%gé]%mlg?\o@ﬁ@ pi pe
P. Figure Fignesnd tohé stomin msdepidied qmfiguration,awith aerbwe mepnedertinguthe s&lfs hows
the tool assenbly. i epl,oyed figuration. The assenbly 10 has a seal
unit in thgnﬂ%’srﬁ\/'% P°$§H’§h %‘5?“9%@%@%@6& nodul e 12 and a | ock arrangenent
14. Higure dals arothsk esetoredniew stean asdiatiosttobloasepibht acuordigg to
defini ng aaﬁ‘éf%'er §M888’1Hen?9ftﬁé %%e&t%n‘?gﬁ‘ov?n fﬁed%:%fgg{ed %g@lgyfg{BR% g ¢ore 20, and

r el astoreri ele S :
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portith 16. Figurd@igs ae&nlasgaupopss sentiend] Vieshedfi paesofahe ydal assamisty skdwit h

accommodat ;eéll actuating piston 28. An outboard portion 26" of the
. F@ue . . : . .

cylinder 26 1S 1 h 'communication with a fluid supply passage (shown by

dotted lines 27), while an inboard portion 26" of the 25 <cylinder 26 is at

at nospheri cDe%i?es(fgégﬂmﬂl}?\dgfqng r%:vﬁ'%rsti on 26" of the cylinder 26 is also in

comuni cation W supp permt application of pressure to
assi st i n rel eaRefefing fiest tobiguresskatid £, theére is shown afy igdlgtiantopbassembhci®at or
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The seal support core 20 defines a cylinder 26 which accommodates a seal
actuating piston 28. An outboard portion 26’ of the cylinder 26 is in communication with
a fluid supply passage (shown by dotted lines 27), while an inboard portion 26” of the
25 cylinder 26 is at atmospheric pressure. The inboard portion 26” of the cylinder 26 is
also in communication with a fluid supply to permit application of pressure to assist in
release of the tool aésembly 10.° '
A piston rod or actuator 30 extends from the piston 28 and has a leading end 32
_ coupled to a second body portion 34 which defines the leading face of the seal moduie
30 12, and also defines an annular seal energising face 36. Seals 38 are provided
between the piston 28 and the first body portion 16. The seal elements 22,24 are
Iocated.between the seal energising face 36 and the seal support disc 18.
The seal elements 22,24 each comprise anti-extrusion springs 40,42 which lie
within the outer diameters of the seal support disc 18 and the seal energisihg face 36.
35 The seal module 12 further comprises an annular ring 44 disposed on the seal

support core 20 between the elastomeric seal elements 22,24. The ring 44, seal



9 elements 22,24 and inner face of the pipe P collectively define an
annul'ar volunme or chanber 46 (shown in Figure 2). Wen the seal elenents
22,24 are energised ( as shown in Figure 1), a fluid supply passage 48
within the annular ring 44 is in commnigcation with a fluid conduit (shown
by dotted line 50) in the first body portion 516. Referring now al so

to Figures r i at ed
in the pi pE By 238 LGN eb Gt (e SEEPCCUIEONRRTIRE e VEiInEEE%, 20
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wher e t he padewnicalon vitha fidid cormiuitdshown badotied émdB0Q) 5e theofirssbedy porben de
maxi suréace contact when the seal nodule 12 is oriented towards the

out board end of the pipe P, as illustrated in Figures 3 and 4. Furthernore,
t he seal nodul e Referrisg oowplisediot iguree 3 taun @si shgwass teebdnybradchhgormehtjaty 9211 i ¢
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16. Seal s %ﬁéﬁ)_provi ded between the boss portion 82 of the | ock body 80

and the cyl ifder’”26. 30The | ock arrangement 14 further conprises a |ock
pi ston 86 sl i dalReferriogapaid taiFidures & andah $heelosk amangerderil 14coreprd@s & loek

radi al bore_8 r.r subs i gl I Ly _t re 63. The
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ar ounzD t he reargubrimh, 7Gefthe pistern28.hEThel ca sergwi Gfsis helieinipdace t86a refhisebiortke 88 i s
seal ed by ' e - the 0, - | / : nd
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al so provi i | er [ . cating the
| ock pi st o%%g%\el:oh{agla’ gu%gfoﬁsgé‘n%tnﬁéthégir%etx\gg%clﬁdﬁﬁsgtqgoggg’%&%}%r2 1%)?ral nt enance
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pi ston 86 ip%rt%rndéaiwﬁigh gg(t%ﬁg'sgf?\%ethte%%dlo?%,wliﬁ&grr%‘gfgrmed in the first body portion
16. Seals 84 are provided between the boss portion 82 of the lock body 80 and the
cylinder 26. '

- 30 The lock arrangement 14 further comprises a lock piston 86 slidably located
within a transverse or radial bore 88, the radial bore 88 arranged substantially -
perpendicularly to the bore 68. The lock piston 86 has a head 90 and a shank 92. An |
annular seal 94 is provided around the head 90, sealing the head 90 against the bore
88. The bore 88 is sealed by a cap 96 with annular seal 98; the head 90, lock body 80

35 and lock piston 86 forming a cylinder 100 for receiving fluid to urge the lock piston 86

towards the cap screw 66. The head 90 of the lock piston 86 is also provided with a



Operation of the isolation tool assenbly 10 will now be described further
with reference to Figures 1 to 5 of the drawings. In use, a hot tap is
performed by any appropriate nethod. In the illustrated 10 enbodi nent, a
saddl e 108 has been wel ded to the pipe i’ and a short |length of flanged
pi pe wel'ded to the saddle 108. A valve 90 has been bolted to the pipe P
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Once seal int egrér%é’e qu s|nlpaelesea Satsegéent forfel’ RELS the pipe wall and the seal
30 elements 22,24, and pressure is bled off inboard:of the seal module 12, the differential

| - pressure across the module 12 urges the second body portion 34 to compress the seal
elements 22,24. 1t will be obéerved that the differential pressure acts over a relatively

large area compared to the smaller cross-sectional area of the seal elements 22,24,

such that the rubber pressure is maintained above the pressure differential, so

35 preventing fluid bypass. This also prevents fluid pressure from migrating the seals

22,24, so preventing explosive decompression. Also, the relatively large diameter of



15 whi ch may be in excess of the differential pressure, operations may be
carried out safely inboard of the nodule 12. As shown nost clearly
in Figure 2, once the seal elenents 22,24 have been activated, fluid my be
applied to cylinder 100 to urge |ock pi iﬁon 86 towards cap screw 66. The
cap'screw head portion 76 is thus prevented from noving beyond the |ock 20
pi ston 86, ,th i posi ti i.C esult. i ctlvatio Ss i'n
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provides two bi-directional seal elements in a single unit, and thus provides for double
biock and bleed isolation of a pipe P via a single intervention, reducing the operation

30 time and cost involved in isolating the required section of pipe P. Moreover, the lock
arrangement is configured to prevent undesired deactivation of the seal elements 22,
24 where the pressure applied across the seal elements drops below a seal self-
energisation pressure. Embodiments of the present invention thus provide the
additional benefit of providing fail-safe operation in applications where the pressure

35 acting across the tool is insufficient to maintain self-energisation of the seal elements,



Thus, the tool assenbly 10b nay be utilised as a joint, or weld test tool,
for 25 exanple, but not exclusively, for size on size tee fabrication.
Thi s may be achieved without the need to fluid fill and pressurise the rest
of the pipe P. This process may be repeated, the tool assenbly 10b being
rotated by 180 degrees in order to test The opposite weld.(not shown).
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In use, the tool assembly 10b may be configured such that the seal elements
22b, 24b will straddle a weld W located between the connection 52b and the pipe P.

20 Once in position, the seal elements 22b, 24b may be energised as described
hereinabove in respect of the first embodiment. An annulus or chamber 46b between
the seal elements 22b, 24b may then be pressurised. to pressure test the weld W via
fluid passageway 50b.

Thus, the tool assembly 10b may be utilised as a joint, or weld test tool, for

25 example, but not exclusively, for size on size tee fabrication. This may be achieved
without the need to fluid fill and pressurise the rest of the pipe P. This process may be
repeated, the tool assembly 10b being rotated by 180 degrees in order to test the
opposite weId (not shown). Thus, the provision of a tool assembly 10b according to this

- embodiment of the present invention permits the connection 52b to be welded in-line

30 and each weld W to be pressure tested without the need to install flanges for each
connection point, with each connection requiring pressure testing. ”

Alternatively, or in addition, the tool assembly 10b may be used to pressure test
between the seal elements 22b, 24b, for examplé, in order to pressure test a joint, weld
or the like located between the seal elements 22b, 24b.

35 insertion of the tool assembly 10 or 10b and full pressure testing of both seal

elements 22, 24b or 22b, 24b does not require the cutting or provision of any additional



2. The isolation tool of claim11, further conprising a seal actuator
operable to urge the seal elenents into sealing engagenent with the pipe

wall. 3. The isolation tool of claim2, wherein the |ock arrangenent is
configured to 15prevent novenent of the,geal actuator to a position which
woul d otherw se de-activate the seal elenents. 4. The isol ation tool

of claim 1o SorhoshPLaln U LOSK iy BOURTRNL] SRTLY 885 Pind fagtaes® of:
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may be used on size-on-size tees.



piston is configured in use to engage the | ock nenber and prevent _
retraction of the | ock nenber. 511. The isolation tool of claim9 or 10,
when dependent on claim8, wherein the | ock piston is configured to engage
a head of the cap screw to prevent retrggtion of the | ock nenber. 12. The
i'sotation tool of claim9, 10 or 11 wherein the lock piston is radially
10mount ed r %@“ﬁye to the I ock nmenber. 13. The isolation tool of any one
of clains 2, wherein the | ock arrangenent is configured to prevent
novenent of the seal actuator in either direction. 1514. The isol ation tool

of any one jof clal mgoh ok WAE Bl Bobiig, LGk B GNSIRNtnk SeGaRY] gied to

prevent nmovenent o eal directi o
i sol ation moumnahgnla|n114 wherein the Iock arrangement is configured to
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riving

of the f|UI8 e lock piston. 30 19. The isolation tool of any
preceth ng claim wherel n unl ocki ng the | ock arrangenment is achieved at
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the seal elements into sealing engagement with the pipe waII

3 The isolation tool of claim 2, wherein the lock arrangement is configured to
15 prevent movement of the seal actuator to a position which would otherwise de-activate
the seal elements.

4. The isolation tool of claim 1, 2 or 3, wherein the lock arrangement comprises at
least one of: a mechanical lock arrangement, a hydraulic lock arrangement, and a

20 - pneumatic lock arrangement.

5. - The isolation tool of claim 4, wherein the lock arrangement comprises at least

one of; a ratchet arrangement, a latch arrangement and a tension cable.

25 6. The isolation tool of any preceding claim, wherein the lock arrangement further

comprises a lock member.

7. The isolation tool of claim 6, when dependent on claim 2, wherein the lock
member is formed as part of, coupled to, the seal actuator.

30
8. The isolation tool of claim 6 or 7, wherein the lock member comprises a spigot

and/or a cap screw.

9. The isolation tool of claim 6, 7 or 8, wherein the lock arrangemeht further

35 comprises a lock piston.



35hydraulically. 16 21. The isolation tool of any one of clains 2 to 20,
whereéin the seal actuator includes a fluid piston. 22. The isolation tool
of any preceding claim wherein axial conpression of the seal 5elenents
deforns' the el enents radially outwards iLgto contact with the
circunferential wall of the pipe to provide a seal therebetween. 23. The

‘Isolation tgol Q*heaieéﬂg{?&}?td%{l .o‘flcﬂirﬁBQ,Z\?lﬂ& @épentfaRl Sh@%i#ﬁes,sﬁﬂéreﬁnciﬂé%% IS
adapted to translate by application ’'of a pressure differential across the
actuat or. DPistorpis coptigutedohatsedn engege die toickimertssr andepreventtratragiiop s the
differentiﬁgdgﬁekgguced by applying or providing an el evated pressure
out board of the seal unit in the pipe. 25. The isolation tool of claim23
or 24, wherein the differential pressure is induced 15by venting fluid to

creat E‘:} a | guer Wh%ﬁé&fét?ﬂnrtsg'o‘?\'%ﬁ'irﬂg%rﬂ Rhed Hﬁ?pe?ﬁ@ht &H"&{aim 8,fherdifithd Gk at i on
tool of any preceding clarm erein the isollation tool 1S aé%pte to be

i nserted i miston isecopfigred to enggigeza head afdhe capsTewiie preyehtaetraetionadfithelockny

one of claifiEf,det © 26, wherein the isolation tool is adapted to be inserted
into the pipe rough an established or existing branch opening. 28. The

i solation tool of any preceding claim wherein at |east one of the seal

el enments i s,cap e; : LN J f R i 9. €.l i on
tool of cl Z‘izm Zwemﬁgi;agléﬁqéélt ﬁe%lg@% Sgte(k\ﬁed ggaﬁ gﬁ%’%@ngiéilos&c%gtgﬂl 'S %? la‘i’&
- resi st ng trheunted telalive tetheredkanepberssur e bet ween the pressurised portion of

the pipe and the isolated portion of the pipe.

13. The isolation tool of any one of claims 2 to 12, wherein the lock arrangement ,is'

configured to prevent movement of the seal actuator in either direction.

15 14. The isolation tool of any one of claims 2 to 12, wherein the lock arrangement is

configured to prevent movement of the seal actuator in one direction.

15. The isolation tool of claim 14, wherein the lock arrangement is configured to
prevent movement of the seal actuator in a direction which wouid deactivate the seal '

20 elements.

16. The isolation tool of any one of claims 9 to 15, wherein the lock piston is moved

from the first position to the second position mechanically.

25 17.  The isolation tool of any one or claims 9 to 16, wherein the lock piston is moved

from the first position to the second position by a fluid pressure force.

18. The isolation tool of claim 17, wherein,-in use, a pressurised fluid is inserted into
a chamber, insertion of the fluid driving the lock piston.

30
19. The isollation tool of any preceding claim, wherein unlocking the lock

arrangement is achieved at least one of mechanically, hydraulically and pneumatically.

20. The isolation tool of claim 19, wherein the lock arrangement is unlocked

35 hydraulically.



3030. The isolation tool of any preceding claim wherein at |east one of the
seal ‘el enents conprises a bi-directional seal. 31.The isolation tool of any
preceding claim wherein at |east one of the seal elenents conprises an

el astoneric seal. 17 32. The isolatioggtool of any preceding claim

viherein at | east one of the seal elenents conprises a conpression seal.

33. The 1sohat! he! ARt 163 W MBmZond B3P 'cRlifls DPYS! 200 nehdif TRE!Raf EREfoPE
conpressi on seal s. . The isolation tool of any preceél ng clam erein
t he seal elirglgess fluidpistdapt ed to be conpliant to the pipe surface. 1035. The
I sol ation tool of any preceding claim wherein the seal elenents are
adapted to be self-energising on the seal unit experiencing a predeterm ned
di ff erent i &2. pr ddwisalation3eol of ey praseding slaimowherein axial compeesgionepf theasen|
whered tNGicdls ARIRE, BlofehRAZHIAY Slvia& Mo ebital Bith I Gitumreténtigl N
i sol atlon 00l 0F Claim e6 erein the actuation force conprises at T east
one of a nueiiafithsapipata pravidea seeltberebatwegdr aul i ¢ actuation force and a
pneumati c actuation force. 20 38. The isolation tool of claim36 or 37,
wherein the actuation force is externally applied. 39. The isolation tool
of any pred3di nghel igplatiorntast of any lppe s llaimsedrin €2, wherers igaprad dictugtasds

initially GOBA%S FdndifeRy Bt of §BRdsslifdl difitbnila? QLS Bk Rhudidie Pi pe.
10 ' -
24 The isolation tool of claim 23, wherein the pressure differential is induced by

applying or providing an elevated pressure outboard of the seal unit in the pipe.

25.  The isolation tool of claim 23 or 24, wherein the differential pressure is induced

15 by venting fluid to create a lower pressure region inboard of the seal unit.

26. The isolation tool of any preceding claim, wherein the isolation tool is adapted

to be inserted into the pipe through a hot tap.

20 27. The isolation tool of any one of claims 1 to 26, wherein the isolation tool is

adapted to be inserted into the pipe through an established or existing branch opening.

28. The isolation tool of any preceding claim, wherein at least one of the seal
elements.is capable of sealing the section of bipe. | |

25 '
29. The isolation too! of claim 28, wherein either of the seal elements is capable of
resisting the full differential preséure between the pressurised portion of the pipe and
the isolated portion of the pipe.

30 30. The isolation tool of any preceding claim, wherein at least one of the seal

elements comprises a bi-directional seal.

31. The isolation tool of any preceding claim, wherein at least one of the seal
elements comprises an elastomeric seal.
. 35



40. The isolation tool of any preceding claim wherein at |east one
anti-extrusion spring is provided for each seal elenment. 3041.The isol ation
tool of any preceding claim wherein the seal unit further conprises a

| ocation |inkage. 42. The isol ation tool ,o0f claim4l, wherein the |ocation
I'i nkage conprise a clevis. 18 43. The isolation tool of claim42, wherein
the clevis,,s conti. resj st r u 44 T i SO 1O ool
of any pr egg'di ngﬂgllgﬁﬂélﬁoq'v\%o%rl eo?f]an? I"Pergsetc)c}énaqo ic%?ﬁ }Jvﬁﬁf%ne%f rll%z%%ﬁggg Q%Eu%gz)rt
menber. 4Belenfdnds caoprises @arcompoéssitn sgahi m 44, wherein the support nenber
conpri ses a padeye. 1046. The isolation tool of any preceding claim wherein
the seal unit is rotatable. 47.The isolation tool of any preceding claim
wher ei n t h@3sealThaniigoldtiont i  cforgains 82, awmherainulbath rsaal) ¢lemeantsd camprisel a
centr portion of the seal unit and between the seal elenents. 15 48. The
i sol at on't°86‘lprec§’15'°8Is§:gll§1 47, wherein the seal unit is adapted to define an
annul ar vol une between the seal elenents, the annular ring and the pipe.

49. The isqlati toql .. ajim 48, i e . rd ' a
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i sol ati on tadaptedfto bé aomphEdt tonthe pipesurfaeef | ui d conduit conprises a bl eed
port adapted to permt fluid to be bled fromthe annul ar vol une.

10 35. The isolation tool of any preceding claim, wherein the seal elements are

adapted to be self-energising on the seal unit experiencing a predetermined differential

pressure.

- 36. The isolation tool of any preceding claim, wherein the seal elements are

15 actuated by an actuation force.

37. The isolation tool of claim 36, wherein the actuation force comprises at least
one of a mechanical actuation force, a hydraulic actuation force and a pneumatic

o actuation force. | |
20

38. - The isolation tool of claim 36 or 37, wherein the actuation force is externally
applied.
39. The isolation tool of any preceding claim, wherein the seal elements are
25 adapted to be initially compressed to provide at least initial isolation of the pipe.
40. The isolation tool of any preceding claim, wherein at least one anti-extrusion
spring is provided for each seal element.
30 41, The isolation tool of any preceding claim, wherein the seal unit further

comprises a location linkage.

42, The isolation tool of claim 41, wherein the location linkage comprise a clevis.

35



2551. The isol ation tool of any preceding claim wherein the tool is adapted
for rsolating a pipe in |ow pressure or anbient pressure applications. 52.
The isolation tool of any preceding claim wherein the tool is adapted to
be renovable fromthe pipe. 30 53. An jsolation tool assenbly for

i'sotating a section of a pipe, the isolatlion tool conprising: a
seal unit apt for locatjon in section of a.pipe via an opening.,n the
pi pe wal | gﬁd c ﬁﬁr‘?oé?tl?ﬁ' tgf"l P{;QE'{“ ?&DW &N g]%ﬂ%ﬂ?ﬁ&%ﬁﬁ“&i&f @d'petsgk gﬁ%ge |
t he pi pe wpldsste. 351 sol ate a section of pipe; and 19 a |l ock

arrangenent operable to prevent de-activation of the seal elenents to
~maintain isolation of the section of the pipe. 54. A nethod of isolating a
section of 4a. pi fae idditionebdiad atg ppsdedingacidime whtrgirs theSocatientiinkageainsiadés uni t
into tg1_e pi_pe E&i&% rhﬁgn- opening in the wall of the pipe, the seal unit

conpr i%i ng2at'P seal elenents; and actuating the seal elenents to

isolate a section of the pipe; and mai ntai ning the isolation of the

section of the pipe using.a |lock arr ement configured t revent

de-act] vat fBn oftPBnEoBLAT 167lefferiptn b WaserfiE HutHiga MRl < REESS her ei n
actuating phéeyeal el enents includes radially extending the elenents froma
retracted configuration. 56. The nethod of claim54 or 55, further
conprising applying an el evated pressure 15to a vol une between the seal

el emertt s t @61 estTheliwlgtioalsa oéannpregedihy clafim,vatidnein ¢fdd seal unit is rotatable.

47. The isolation tool of any preceding claim, wherein the seal unit further
comprises an annuiar ring located around a central portion of the seal unit and between
the seal elements. - - '

15 _ _
48. The isolation tool of claim 47, wherein the seal unit is adapted to define an

annular volume between the seal elements, the annular ring and the pipe.

49. The isolation tool of claim 48, wherein the annular ring comprises a fluid conduit

20 adapted for communication with the volume.

50. The isolation tool of claim 49, wherein the fluid conduit comprises a bleed port .

adapted to permit fluid to be bled from the annular volume.

25 51. The isolation tool of any preceding claim, wherein the tool is adapted for

isolating a pipe in low pressure or ambient pressure applications.

52. The isolation tool of any preceding'claim, wherein the tool is adapted to be
removable from the pipe.
30
53. An isolation tool assembly for isolating a section of a pipe, the isolation tool
comprising: |
a seal unit adapted for location in a section of a pipe via an opening in the pipe
wall and comprising at least two seal elements configured to engage the pipe wall to

35 isolate a section of pipe; and



el ements. 57. The nethod of claimb54, 55 or 56, further conprising
rotating the seal unit after insertion into the pipe to align the seal

el ements with the pipe longitudinal axis. 20 58. The nethod of any one of
claims 54 to 57, further conprising forpyng an opening in a wall of a pipe.
59. An isolation tool substantially as described herein and/or as shown in

the 25accompany ok LitthgsneAUMRrLIOI bR AohoRBRENR! theo Wb AhémL by _as

descri bed herein and/or as s I n the acconpanying figures. 3061. A net hod
of isol ati mpirfaindsqlatinn dthexsestipe obiBPingnti al | y as described herein and/ or
as shown in the acconpanying figures.
54. A method of isolating a section of a pipe, the method comprising the steps:
5 : inserting a seal unit into the pipe through an opening in the wall of the pipe, the
| seal unit comprising at least two seal elements; and
actuating the seal elements to isolate a section of the pipe; and
maintaining the isolation of the section 6f the pipe using a lock arrangement
configUred to prevent de-activation of the seal elements.
10
55. The method of claim 54, wherein actuating the-seal elements includes radially

extending the elements from a retracted configuration.

56. The method of claim 54 or 55, further comprising applying an elevated pfessure
15 to a volume between the seal elements to test the pressure integrity of both seal

elements.

57. The method of claim 54, 55 or 56, further comprising rotating the seal unit after
insertion into the pipe to align the seal elements with the pipé longitudinal axis. -

20 _
58. The method of any one of claims 54 to 57, further comprising forming an

opening in a wall of a pipe.

59. An isolation tool substantially as described herein and/or as shown in the -

25 accompanying figures.

60 An isolation tool assembly substantially as described herein and/or as shown in

the accompanying figures.

30 61. A method of isolating a section of a pipe substantially as described herein

and/or as shown in the accompanying figures.



