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SEGVENT BACKGROUND TO THE I NVENTION In the fabrication of flui I
systens, whether they be for the purposes of 5 conveying liquid such as

e cormon i n LABPABATYS EOUCINGEAR TR XS TINRLATIER SEGMINTT °C) i Dol

I's common and replete. proma fabrication point of view, pipes can only be
manuf actured to a f| n|te Iength and therefore, various |engths or el bows
tleROEH dhNr to structure the conduit fluid

conveyance s Th| c hed din t _ends 10 pi pes

t oget her or”fnotggf o&ogfﬁm‘gﬁr’{gFFZWaf”%@thqgg% RURPS %‘c‘ncgI of a pipeto
a bust bbBa¥ae hqma shiéh AdpetrapmdcdlyVer Patet silch a09Q6ral pESbh&/en Byidians conmonl y
known, fox exanple, use of bolts through each juxtaposed annul ar portions

of eachcaseals as is spmon s thercarenl progageing § m’f@@ﬂlewe ehendpits&Inpes il oy gasket s
for *t netfimEs B lbkee Eok 3 ACEEAA of (6T B bt et AORRR ISR o1 oC
Che. arount O 14l § -cyagorati no of Sogaping. 1o comondpimamodcd hat
i nt er f a#BICHEE ﬂ@@ﬂé‘gﬂt y &Pﬂlm%F@qapﬁn%ﬁ@ lw?ﬁcenpmﬂﬁg@ ‘Yféqcri\Pg h%@dégén abogt
2 14¢ r?@pﬁsﬁt@g&f(%%% glbbﬁé Ste! Bﬁﬂtéw/gay% weid ihTere d BfA Pﬁg%’%ﬁ?ﬂmrgo and

fl ange Interface n“one oonsi ers I n pet
pl ant s Wijextepcse éwo hott Sanges tagethenbmmms@emmonbuumm fongezppleuse pfibdltsof 20

PCTI CAGRTO 851 R B e8GR EHR o2 P Biheel et GRRCH GRG  ¢ne

sane asop %&ﬁ@lﬁm{;ﬂbﬁgﬁkﬂﬁ&@isabﬂgﬂ%bﬂm) whi ch corrprl ses a tool for use in
testing pipe wel The tool of this ap‘ollcatlon I's designed fqr, testing

vveI ds by appﬁt}ﬁlﬁ@"m}ég?’@e@@ haye these welds teston Tornthe ppases Af G#IBAIBEY ovi di ng
f t ool
i <5 oo B30 5 A, PaRIowlaR, AU RBUAHIEH sy i how obiRg 00 oo o
smal | ermendetedtbatshe St R 1CH em@mﬁw@msc@plng@wnwweld opflangelisege ) the
t. t t 30
Phter ottt BluBaly ST AuARE REAk b 08w R Bebbibel 2R dp it
?ppar at wgcsdaml?mru Biofig lxtra_))fﬁﬂhn&itill’pcl' aang_uﬂiygu\mtdneld atexdacecWhed omd do%sEnaagﬂ :EErT ,
aces a erl ni . | out er erine S
0" SN Betsngpirarhamical plents gt ese fubietnas ot fach wrHEEE Bt Bangrst e BEEAT on
OpPPAS| t@s@mcmfmaﬁbemsafnemwn@mtwoaxn al therewith; c) a pair Of

resilient annul ar nenbers to be respectively and coaxially
PCT application PCT/C 6/00032 describes an invention, the inventors of which are

the same as those of the present invention, which comprises a tool for use in testing pipe

welds. The tool of this application is designed for testing welds by applying pressure on the

interior of the weld. Although providing an efficient and accurate tool for performing such
25 test, the tool disclosed in such PCT application is not well designed for use in tubes of

M ISR

In one aspect, the present invention provides an apparatus for isolating or testing an
30 interior surface segment of a pipe having an internal diameter, the apparatus comprising:
a) an annular body with oppositely facing annular faces and defining, on its

outet perimeter, a recess;
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j uxt aposed between each of the bosses and the annul ar faces; 5 csz Wﬂﬁ%or
urgi ng the bosses respectively towards the annul ar body therebg e' r

‘the resilient nmenbers in a radially outward direction agai nst the internal
surface of the pi S9ai|.a§ti 0 [ | ed
annul ar space is gﬁfal ned %dt%aéeﬁé%&?ﬁogﬁg%%é%e%%ﬂé) ﬁé%%loﬁgﬁgg%‘?ﬁffﬁggpi pe

i nt ernal surfamelanbetiytdnd coedalltherewitienbers; 10 e) a means for introducing a
fluid into the annul ar, space. wherein the neans for. introducing a fluid
conprises a first ﬁmﬁaﬁlf@eﬂrmﬂ%mﬁ@r& tE¢ I P TepReptTy WY space
and a second ;ghannek & VA6 WatHetRsded SndRl YWhiffiarSRage or for naintaining

t he annul ar s)gg%e at a&rggﬁsai reg tgrrptsarature; I%I)ﬁ{azi vent extendi ng through the
appardat us for prow)adieags foonmging tethosses 1&phativelydowands dre annuleebodyrtherelyf t he
pi pe on opposjt.e ends of .the apparaius thereb reventin xegsur e

accunul at i on SHUAYRE é"%ﬁ?ﬂé f’aﬁﬁ&r%s P r grdi@eFtFPr\J&éﬁl%ﬁ’ér@ieﬁlﬁlthe
appar atus furdgts ded Hieso g RObim 8%¢4 Bk Gerl B0 and
the pair of bosses, ti@ﬂgo‘?t hav%n:rllg leﬁrstJ%nd%é%%ﬁ%ﬁé@@ﬁﬂ%ﬁ%%ss of
the pair of bedsfirseddetwernsbe mecest dmothe haniflar xidyethe pifie inbeendd eintfaceamd thdrer ei n
t he means for u%%iﬁ%orrpri ses a nut 20 ca-operating wth the second end of
the bolt. | n *§H . §1S’_ect, the invention provides an apparatus for

i sol@ing or testigngmrans for Bitrodiicifts fiidantd e BMI1205pade WhERINAY inBEhsABr
internal dianeter,, said, apparatus co(r}grl sing: a) an annular body wth
opposi tely fBFofyciagsiiuid comprises st sapunsl iy intsiuping thesluidins theeannwiet er, a
recess; b) a Paalan@f %ggﬁe i . j | ﬂ1ta§1 : osite
ends of said f}dgua]ngra ody ghnagﬁ%gtg&?%ﬁﬁ% rtgé/)\nﬁxt&["?;?mc héaégopraf?#: 0 garugiggﬁll?egnt
annul ar nenbensularckpptecd atdesited terepeyatate; vel y and coaxi al |y juxt aposed bet ween

each of said basses and. said .annyl ar faces; 30 d). neans, for urging.the
bosses respective?&atmﬂéred‘émélﬁ’lgd ey W%%k‘?’ewv@é‘f&fﬂﬁ“ﬁg}n&c&‘%
resillsi ent nmemseRfesn iifitefor SdfinfntsyoDtHe\Wsipél of i dppesiteOthda o t!ﬁ&taaﬁﬁ@mk nh&epal
surface of said pipe so as to forma seal there between, whereby a seal ed
annul ar _2_ RRFRESIS PSp§sRp acounyatiqyvistin thegqyipe-whijesthe apnapmsis p it Ween sai d
recess on Saiyhesdid) MedppRa fnkiee iMdidRs b BSIEERAISI iR ﬁtlﬁ"ﬂlﬁlﬁ‘%d&%ﬁa' I ent

menbers; e) a means fox introducing a fluird into said annular space wherein
sai d nedbpparn bopaes.dhrieelhkaving first andsesnnd iendss & first Yessf themarofbossbannel s
wherein L i m{@] 1 e i I G Nt space
and sai géi?gg%{]uéé@hanne e\glao?l%ﬁ%ealr ??%iﬁqﬂﬁ]’ég%hgﬁdgéﬂ EE@@%@?HQ?{ ows said
flui2@ t cooperatihgwith thersocrgid epf ef therboltar space t hereby nai nt ai ni ng t he

annul ar space at a desired tenperature; ~} a vent extending through said
apparatus for providing communi cati on between interior segnents of said

pi pe on oppo#i m&mad@eeimaﬁ\ebnﬁwwaﬁmﬁmf&ﬂsm@/getﬁttésﬁgg&ﬁessure
accunul ation within said_pipe. whjile said apparatus,is in use; wherein, said
appar at H¥eRQfsHage SF%P’E}%E P&e’&a’ﬁ’é‘g&Wrﬁﬁ“@ﬁ?ﬂ%aﬂﬂﬁ}@t%rﬁw&ﬁmﬁody and

the pair of bosse) abairfllRiteay KA moéiiﬂfracMaﬁpmcﬁaﬁiﬁdcﬁjJ%, oRligb0oss of
said_pair of bosses being secured to the first end of said bolt) and

whee&i n sai dOW%ﬂ- ¥FGFYig conprises a plurality of circunferentially
spaced bol ts ext eprli nigr BEINEGENeRRI0E sHBBEHREs Bl ToeaBl bR of RARE bRl J1%aidl L1

said bolts.
annular body and coaxial therewith;

c) a pair of resilient annular members adapted to be respectively and coaxially

juxtaposed between each of said bosses and said anmmular faces;
30 d) means for urging the bosses respectively towards said annular body thereby
deforming said resilient members in a radially outward direction against the internal

surface of said pipe so as to form a seal there between, whereby a sealed annular
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In‘yet another aspect, the present invention provides a net hodzaaf lilﬁgifﬂéi ng
or testing the interior surface of a segnent of a pipe having 1] I

di anmeter, the nmethod conprising the steps of', 20 1) positioning within the
pi pe, at the segment, the apparatus as described above; 2) urging the
bosses t owar dpacetie defimed| betwesndspld xehess obysaidr amnian ody, dhespipk dutemahsiirfice space;
3) filling the ,annul ar space with a fluid, under pressure, through the
means for i nhoRid FesEiet P’Bﬁ%{s' 25 4) establishing a high pressure within
the annul ar Spacee%PE%ﬁ Bﬂxﬁ%d@mg w@u%wma iffar| sPYRIAPAn WhikilmddRYY be
descri bed by way of exanple and with reference to the acconpanyi ng

drawi ngs: 30 fot igupducing astluid casposds| firstrad spantl ichannelsewheéin gaid disst ghburg)
accogding to, [ rda . papticularl v suited for pjipe di.ameters up to
3°5%5 b Sony meiubls i Al P! Gt aleck i g’ ool B ORRES AP 5 | ¢
a sectional YommlieranpoRt ispaceadryaliomgl saiieflbid e dirchlats Grdighahe Ehaiaesphct Nt 0 a
butt flange pipe | weld interface, the integrity of which is to be tested;
Fi gure 2A i shefbydpatataigingthe gpnular spaceat & devvé teminerst¥g: of the plug in seal ed

position; Figure 2B,i : Samehld ntm LU 2 and
2A further show né ?e@p?%f;%@lgg?‘g@ghgﬁd%p%rdésg&sé&vlidg]?gg ong rlldh(g%
L11-111 of Fbeween iterfirgsspmerts iof saidnsipé o ldppositei alds vl caids@paanstthadsy vi ew
of alternative, enbodi ment of a pipe pl.ug, V\/lagi} ve_gti ng particularly
sui ?le e forplcﬁ?'&@ﬁpaﬁé‘ﬁéﬁéﬁ“nﬁ}lwvﬂﬁl%ﬁlgﬂpﬁ GUf SY aPP@@tB%WI;’“ﬁ;gure 5is
a partial seghbRmh bdid a&ﬁ{dﬂﬂhﬁfinélti&sta?ﬁéé a&mﬁﬁﬂtﬁl‘b‘ﬁ%gﬁ[)anﬁﬁﬁﬁ t he

integrity 10 of the pipe flange welded i'nterface;” Fig I's an éend plan
vi ew of aydthe pair pf bapsesrbridipipe heviog fires and pricomy] enals) aofivistlopsa ofsat pait ofcavi ty

t hr ough : i=cyl ar | test.ni of i.nternal

di anet epéﬁ%%%@ggﬁ&g&ﬂ rfcgé 8}’“&?%03%’ 299&'?%&%15%%3? %ﬁig%'&r%gl al ong lines
VI | - VI | caripfiseg) o prardlity aficircubifedehtiallyespeddbolts ektenthinig betwbencsaidtdssee @hd on of
anohger enbodi ment qf test tgl ug, wherein one annul ar boss substantially
occtbi eBUtE fReRebnE Withsaidbaltsgi aneter of the plug, and hence is a di sk,
whil e providing as aperture there-tluaugh comuni cating to a channel
therewith far pressure or content nonitoring of internal pipe space, the
opposi t e bosk ¥ebpmnthexiaspach thenyesent iguensios frdvsdes agesthadoef isflatinger testing

fl ange/ yel:da i 0t av,f f Ei ol | i ng
Gt op 't ontE el e R6ef of L fevihesorbinel Bk By B A GEcBHER "0
detai | testeppofiof Figure 8. Figure 9 is a dianetrical cross-sectioy along
i | X-TK @gf Figure 1 f yet fiu~ther, enbodi ment of. the test plug of
F il e 8 wheldoRtPHEE MR ot adn cemsnt iy AEPaAtS PR ORI R oy o brace
structure thturpihgnhe bosseh advrads thet @idhr body, |théralsy trbeigtle sdhlsdahMabi pes,

25 say 54" (137.2cm or nore of internal dianeter. Figure 10 is an end plan
view) instal{PéEF: of the test plug of Figure 9 Figure 11 is cross sectional

view of a sign\glifndlbhnbOfY sphtcdWiitPa Haid, Sndir pledind] R Y0 the n¥ild for PO t t 0Ol

introducing a fluid;

25 4) establishing a high pressure within the annular space.

DESCRIPTION OF THE DRAWINGS
The invention will now be described by way of example and with reference to the
accompanying drawings:
30 Figure 1 is an assembly perspective view of a test plug, according to the prior art,
particularly suited for pipe diameters up to 3.5" (8.9cm), approximately;
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Figure 13a is a cross sectional view of a nufti-bolt tool in Zw@mlmﬂg
hydrostatic 30 application. Figure 13b is a crass sectional vi a
"mufti-bolt tool in a pipe in a hydrodynam c application. AMENDED SHEET 2
0 JUN 20C3 Figure, l4a is a,side view.of a nmulti-bolt 1ool..Figure 14b shows
portions of fﬁ@ﬂ?@liﬁéccgpwmwl%@r‘? myﬁﬁab?%ﬂﬁh?p%’gr"fﬁﬁﬁ‘ge i;ﬂm‘T‘?gure 14a
Fiour e Leigh fdne Bink PHeldin@Itat] HRGHELMIDr Whickig R dday,> DETAI LED DESCRI PTI ON
OF THE PREFERR EMBODI MENTS Referring to Figures 1 and 2, a prior art

versi on of a Rigwe 2AlistheisamgonEigute 3 showingthe§ttingof therpdug in s¢aled pdsitionf or

wel d (3052 gR B prelogBamaots b L BEPOL B Bt A8 ot Ry mb B8R dar o
butt & | ange) ﬁﬁm@ﬁda&@sﬂ&cﬁﬂm&@ﬂn@mgﬂhfﬁfwréIQi | e the pipe or conduit
a

(32) is generally of a diameter up to approximately 18" (45.7cm. The
wel ded di scodtgmepisa patislly axdally sspssusepienahvigwof gn eliemnstivetempodingny of» t he

end of t [,DE:: : 50 ) I hpe run may
be-bol ¢ e Fu it VelunpirtBliady ERGO TR ENBEeR B FRiONE' 5,

j uxt apaqeOldcthpitially) it is the weld interface (30) whose integrity is to
be determ neq, whether of, .not.there are unseen 15 fissyres or apertures

whi ch may al [FegT$ é%@ab”é{lﬂfse%‘i'%l %fﬁhwtwsﬁa%en%?omnnme%mn (32)
whengi nﬁmﬂiﬁﬁ&%emeh@mgﬁ&epetrochem cal environnment or otherw se. A
bolted flangeflange interface could simlarly be tested) as could any other
pi pe di scont iFrslliT@g.ls anrend pdantvigvs of yatis dhirdembodimens of tastpleg,Gilowing augetsala

cylindrica haf g& t at,ane s .a.threaded. shank (12), and at the
ot her er?g‘,nkyatﬁml%ﬁ% gé%g %Ea:psafmﬁlll%fé'aggﬂgq Eﬁes(@}%es ggmgegnat@x%tqr%?ﬁ an integral
shaft cqppsacydrnickd) ; the disk (13) has an inner bevelled or truncated cone
|'i ke peripheral surface, The shaft (11) defines an internal

13'), as shown.
bore (15) coRH¥H € ian gt %ﬂz’%alpfléfwdv’lmléeflamﬂai% + end (1C) that acts
as 3R attachifte @ﬁ%axﬁ@tﬁ@ﬁ%&@%&ﬁbﬁo?%tﬂ?'&ﬁxbir&mﬁn}’\?{‘tg%pﬂfg‘?ﬁﬁ%ﬁ source

that, during testing, acts as a _pressure nedia as W explalined, The
bore (19N anmuashessagpstantialy requpiasitpiatal intaranl divancsgrof gherieg, 28d hensgisaidi nal
axi s of ﬁltﬁ@l;- 11) SralfR > en. | | i 2 and in
t he crogisslﬁgvevc |orhvﬂ@%ua:rneaﬁ28, gﬁeé&{élgﬂ )réf’%g@glsdaﬁf ﬁadt}lghg{rir?‘eétl rﬂ?e(g%vﬁrﬁ;ﬁf)ri ent ed
channel presiry pr cuntenhmonitoring afdsternabpipdispace;tisd appositechons being an smakisof t he
shaft (11) -_see Fiqure 2B. JThe.shajt.(1l1).is adapted t s through an
annul ar pi ecgi,gugeo{é arﬁfgg?rb?féﬁ? ggflgpév e(l}é—p{p éntﬁﬁ?ﬁloggf%ggﬁgﬁwam@ enced
as (@0) ahmslingstaitol dibedl Bl whld) the fedtlpluSihoda ih phéém! han the 30 external

di aneter of the shaft 112 and hfavl ng_at | east a radial bore, shown in
figures | anbigrefd ispdes fanotdiBwe Bt el y di sposed channels (22) that
comuni cate PRIMBPRA adi drR3ftiekiah. al | I cribing
the centre portion 3?1 ﬁ%ﬂgﬁn{ﬁaﬂs g%). c\%ﬁ?ﬁﬁ %%ﬁ_ogfig%%%%y%a_ EET 2 0
JUN 2003@@5@%&3&!@ testplyg offrigure § yeherainthe disk hops hasaosnentre end 80) are

10 oot oS Bl g i SRR

25  say 54" (137.2cm) or more of internal diameter.

Figure 10 is an end plan view, installed, of the test plug of Figure 9.
Figure 11 is cross sectional view of a single bolt tool
Figure 12 is a side view of a multi-bolt tool
Figure 13a is a cross sectional view of a multi-bolt tool in a pipe in a hydrostatic
30 application.
Figure 13b is a cross sectional view of a multi-bolt tool in a pipe in a hydrodynamic
application.
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bevelled inwardly fromcentre to perinmeter. In order to conple ;@W%ﬂ@fr
rigid conponents of the plug (10), there is an annulus 5 (26)
"bore is larger than the outer dianeter of the threaded shaft (12) so as to

accommodat e it.s sing.ihere-througre wifh space, the annulus having an

interface (2 ‘ngi%ﬂsra A5 IR B’é‘&bf"ﬁ%@ falnnul ar conical surface, and its

outer face, gggqmpg%“grpmeBph alr@ 150€ 1 ongi tudinal axis of the bore, yet
p

having a step bore of "slightly larger dianeter at the interface betwan
thi s space arfiguréd4d isrdronbuiew affpotitves afifigire$4so as to define a cha~inelled

10 race {z6, acconunodates a | | r el astoneric ring (R~), as wll
be expl ai ned ﬁﬁqﬁ%i%g’\?@rr%véw ?g&%u?@ﬁ?;&a é reversi bly bevelled annul ar
coni gal surface, which. mght also be "truncated", as are clearly seen in
Figures 2, 2A and 2%. A second boss in the formof an annul ar collar (27)

l’-u.'d i -TA R DGeMBODANMANT Sshaf t to mte with a
th ded t th nto th dt
coﬁﬁ?eis o %@ﬁ&%“@p%ﬁ%ﬁii%%d ’t”‘r'ﬁéjoﬁ R RO LR, W

surfaces there 1s an elastoneric annular ring

si mi | ar Weld 63 IQ%;P%P%(%&&W@P%MM&@ (@hrasneplly ispgtandardbutt flengs, 68 wall bt ween
t t f I

scaltd R ERTLERaAET R e e A EERNKE2)is BB ARk i BRI OCPT 2, SN
t he annapproxineately 18" @8, 7sm;,émetvmldad dxsmmmhtly)ﬁ(@ngag:ecld vhicheHodds this fisxgeer of
th haf 1 d I b, I d. |

order '+ SR B AEDesBelBPEAr Brihfir Eemondine epicoth et PRE BT BEDS0 as 1 4
test theohm@&retoteacnsuﬁ Ekﬂxuld%&'fi&'@ﬂ'@‘%dh%angé (51&%@5@6& ﬁﬁ&all(y:"ms th@nd now
'referenmn Figure 2, the assenble inits relaxed nmade i's placed into

the pi p&eidia Q/\ﬁ%)hwi‘% ¢W§Wﬂ&t9ebe(CWOWM¥F]|0ngoﬁhﬁém¢®at| ng wit h

thejar eged dovvn
shm}v%1 b?}s :bﬁe a%p%@vﬁfi@@cﬁ‘%glagliwﬁ@& fg?@%qspec ive anﬁ@oagﬁgg\l(}e S (13
and (24(32)when édapplication aesnethe pemmhmqal ervirdnmentior atheywiseu A boljedflsaposed

b I t th I i

(RS anfmadin@Bicd a0 smhERESEIntE o shilg Foy ok Kol GRBREMIT a7 ows (2) ¢

the same ti m thé Fivst émbodifdent, dicrpded uoynmarudemc)ammmm}aﬁMpmdsataﬁe ke bore
ed, radi al channel s ating water flow

.(ﬁf 2—, th a%&@'@ﬁ%ﬁ%&ﬁﬁg@m? Frd: Fuipiesrahb nsgﬂ%mzcbs Gf}I 5 360y adi al
chapgel fdr@an ﬁﬁegxtabsrﬁﬂ%ﬂigbh&t (%)m@ Qis@$1 5)% Imﬂertd%eemw Iﬁgca'iéa%ﬁe.( S)

defined by the plug ('10) in the internal dianmeter of

S| - | EETlike periphgnahsurfios (i3 pas stwwng"a:ei &ha%(taéeﬁms@n@t@mhm €15%i d woul d
escape, chﬁﬁxQ%%:@ﬁﬂM #%'?dﬁ@%ﬂ&ﬂ%@p&?ﬁ a‘}%'aﬂ nlilgl%{ms%rg' ng of

any air wt e space enum rned dawn in
t he di r esnmuomicaté mewrmormtéﬁﬁysmnmathaydssagtestgugg\mthas ilpresqumﬁec{xﬁ) The

annul ar_r.i (R3)...1 tes l ar_s bet nt ernal bore
(21) an®t Yﬁﬁm ﬁp%ﬂfrgg e&'ﬁﬁ?’?ﬁ% seapp?f%zﬁfgxggéw Waé@tai ?Natertl ght
envis oneagitviiel tiie nﬁthe\shiietl lp,rae mé eletrdy feRid sidn®e MFinde Qmﬁd ap@e the
pressure of 2ﬁyﬁﬁ‘ ace @g pressure of water within space (5)

unit. (u?dmn id MitAsle Yordestiag ths xafegﬁ@aiﬂangﬂdbatmemm yismased ﬂ%ﬂgfglg“-

can be ?I’@%?sﬁ??t&i‘e}é I“E" esVitlp diamewicalapenisteheanelfd & Whish t he
out si decd?ﬁmﬁrh@atmlﬂebﬁk&ﬁéﬁﬁﬁ%t&%@ﬂfaécfbf&&eshm 1§€becHlipyre bBakage occurs 1~ 1In

t he enmbodi nent of Fllgures afticularly suitable for

i nternal pi pBhecshaiél nsadaptedéo B@ﬁphﬁﬂﬂmﬂmc‘m Baroetinsss refoged p)I asgs with

| ar ger San hr 0  heavy for
wor E e nﬂk gﬁ:@gﬁ, §&{Lﬁ?ﬁlg@9{éﬁe§m§c§%ﬁl@(}%§ ?‘nggt gplgcﬂgﬁi)) (”1% Paﬁ%ﬁl}m the, eit er nal
end3(bosexternaldiiaetérd? thesghaft (Bl )and havidg at lem £ eudi bmf éHo®A i {ﬁgﬁreatl ahd 2
opposite end, the shaft and disk defining a central bare (44). The disk

(42) | sasxwpdwalb)tomswwmme%ﬁh@ﬁ#a@?r)Maowcﬁpbs@eeasﬁem@se i nner
o oppompilal rdelesa B RrioRy o BRI b ire G RERBABA BT o anbul0O oy o0 '

(47') to accommopdate annular ruig {Rz) but the disk (47) also has are
aperilire there-through (48) which albews passage of a hydrostatic flooding
and tasting circuit, generally shown as (50) to extend there-through. The
pl ug (40) includes an annul ar piece (~0) 20 defining an. inner bore (61 )
whi ch accommobdat es the shaft (41 ) acrd an outside circunferential race
(62), which includes a hydrostatic filling channel (63) communicxtizig with
the testing circuit (50) in the fashion shown. As such, the circuit (SD)
has a threaded hose (51) whose eads into and sealingly mates
with a corresponding thread (ngﬂédﬁﬁggeﬂqﬁ?ﬁe outer extremty of the bore
(53) to nake a f|UId channel paSS|ng through the 25 di sk (47) and

o oy o o I



5 aswitch (VZ), and a hydraulic fluid control valve (I~ with its
.corresponding swirch (H ). Water is periodically allowed to ZIUO\MJNhﬂBﬂth
‘valve (T~ into space (S) by opening (H') and closing (V~) and venting of

1 B ) B el (1)
b hegl d
chove. (UL BAas] R APl e peants St PG T e on

r egi st erevelidddntadiyoSomicentrgtogssmeter.an tree circunfer ent| al weld seam (30)
to test the_ integrit f the sane,, Referrin igures Cand 7 and_to the
third enbodllPrQFff? etp mﬁéﬁqu&@d QW%M%:’SF\&U t(io)o'fh%séﬁﬁ’&ﬂudfs pl ug

($0)5 COngj whisRgnRE bbelid R fgef ef fHdn R BHHA3i ér%?ﬂe hdddha ﬁgizé 3 ?9 gan annul us
(82) with" an outer circunterential race e | uxt apos aces of the
an nuI aractGmmbdate s pa&.ﬁ:gMe—ﬂm;x@mﬂi mcc(, ﬂib)anaulas hasmgam inteefage (PSYabked at

(81") SO, as.i S date t eat "O' rings
(e Rtproibs /R B0t onfial 51m6e, a8 i BVME e, Bre TP Sradopal e o

pl urali Vo posed so as
o por s TE PLTRRAT S e by et %‘ﬁ%ﬁﬁaﬁt@*‘*m‘“’ﬂfsﬁw‘ﬁfﬁ@*;%%%#g%? Seneral Iy
shown detegfa®)betwaenithis spage afd the sier bors af thea@huluhsccss to defird alelinndlle89) to the

poitPs. dbes R yPity akofholitd Tyl it @D bl AERRE. 80T a7y

whi ch manerbesm@m ﬂ@m\efﬁmyaaveuadeﬁduyarmemw%htfm «82h mighaiameul us (82)
may haye apprgpriate anet er as_ may the disks (S| ) to acconmopdate
mterna‘P’“ﬁ‘#O (332‘}"’?#3& er %Fsﬁzﬁﬂél%n) as may be reqU| red The

annul us (82)a séeéﬁdms fn the kddmaaaﬂnﬂmhgaﬁﬁe%%ef 8&5
contrnuni eates 25 through the annul us to the outside annul ar race
(83), a&rebmrhodats thi daeadpg ohrdb ti metet\mﬁraaﬁlmaded/mm@&jgvlndnm adapt¢dI0'threadrhe pl ug

8 d 20. 3c h
boi? s £as e PRRTTH g B AP @RS of BBl BEERT RN Poape EFRL: (e
| ~ner _dnit/Telopter of probidehmdafsealigtbetwdenibagstdbdvallic i fates (L Yuidtoagi a | s
of 1 hi B I ler BT (Y SUBAY: Aot SoOssgerl Bmuler hag Ol

di amet Fmadohea Kb‘l%&&&ﬁﬁch‘c&d‘&éxﬁ'&l AR L3290 (25 &egﬁs ?]gmcglaswﬁgedc%ﬁﬁlmf a-ce in

a simlar festoon occurs. _g AMENDED SHEE ecause of the

gr eat Mgﬁﬂwchmﬁaﬁfﬁ@l%ﬂﬂ@lﬂuﬁc? &) Tb@mummtmyofmﬂmm@ceﬁs steel, or
t ogl | |
S st FzePYRHEAG en il ol G128 hloffer ar MR RO o8 B bRl iRy 001

butt ( bhewlmgerh t hreaded bore (97) accommodating a threaded bolt (98)

whi ch t d d I d 5 d dtot

Agai st t et e arset ol penfoig I Bty S Wi e e n 38 it Bo)

co- axi #dtegnity bf ﬂ:hmtmal&hizﬂéi}r oﬂth&htdﬂ@ctﬂm; aﬂﬂinoﬁfhﬁﬁrahﬁng Fighesi2,dpan to | ock
each bol t e&% as.sh vvn|n hant o élf% 7, against the internal

di anet #ivergpled plugdp e relaxed {is plac é!“ﬁ ¢ 2ipe Bepgemth baftefacei3ge note (87)
args t Uéél%ﬁyﬂgam&ﬂn@ﬂ%% tvhe e afemﬁnéarbyttﬁ@muﬂlu& Q,S(zﬁﬂr)le ﬂ?ﬂzéﬁ 5Z)

seal i ng them agai nst the’ i nner s of tthe pipe f nge I nterface so that
t he anfunegrdospagsshopnbg)the @TQ}V B@ég@d 24, amdithe respentive manlar tevels (Hj) afd t he

hi
SDaCT (23 Bl o Bbad WA, i il W{vﬁﬁiﬁ{&&gﬁvﬁ%‘f@%ﬁﬁa AT e
20, ﬁ,ewzmﬁfmmﬂ?ge e
made f%ﬁg;‘g’ﬁ {Yﬁra}"‘a‘("é Duft e srme igex ‘Bgﬂnﬁhﬁ geftionab e asom GRistloods Y
b
pasol Cﬂ'e%B}e\{ISPﬂHb‘ﬁp@ﬁfcﬁa&fﬂr?@%g{aY%ho% WE&PEEHEJ[ r;.‘ dll ‘gﬁ?‘er ! a0 be

from stainl ess st eéel |ng now

t 0 yet fozeshaft ragions mmdﬁﬂ) larF@gtmm; a fhegadial :&Amwhdzza DBtheannnﬂas (2 ug (190)

annut o0 R RoR 0 38 bt Poe S ARG RS AR BuF T i P rRal (BB e 1o m

of a disk defining a central axi al aperture (1%$2) themthrough which
comuni cates to a nonitoring conduitgreference (65 ) 20 and into the

i nternal pipe space dianeter, referenced (PS), of the pipe (32) to the left
of the flange (181) which can be perceived to be a | ong continuous pipe
space of a fluid conveying conduit in art existing installation to which it
is now desired that there be affixed onto the end of the pipe (32), a

fl ange shown in phantomas (31). Thus, particularly in instances where the
pi pe space (PS) is part of a capENDED S8HEMPEtrochem cal plant, it nust
first be drained of 25 contents; neverthel ess) there are residual airborne
hydr ocarbons in the pi pe space (PS) and




al 50 enbedded into the inner surface walls of the pipe space &E@M
wel ding to such existing pipe space (1'S), present safety sta r r E!Ji re

"that the pipe space (SY) walls first be cleaned; this is expensive. Wth
the i | at i test .pl fi ati 190 t hi ' t, .30 Th
(o 57 o) SRR AN G s it il
spectiv : i i's

p ‘ﬂhﬁn%ﬁﬁi:«ﬂ' PhroRfSoT aﬁ)c“aﬁ')wﬁiﬁjthlé gpéyelz gg;)ﬂ(«.@gﬁ &spgwem{éﬁlé@ﬁ\%(ﬁ@pggs

(181) and the opposite end of annu R, Rz)
agai nst dowe in theelireotionl of thyf artciwe(5P) ereentuatly séading wiith-the SRENETH8HERTlar 2 0 JUN

2003 def the, 1> S). i t be i, ted int
e pi pE TR0 oG TR IH P G e R NPrOA RAh ) )03 SEoE Rl e
spacg (@anie‘?er?k‘f)fsb(ﬂg"_tdc&%ﬁ‘%@%éhft%@vg?o)ﬁwen cold water is used, the

tenperature of the pipe to the I'e e plug (190) maintains the pipe at
a non- f | anmadidditivesipyetettpusseurt ¢y applied fo/adto trardzsnthephaturerafwaeswitkini n t he

[ hith X It t, sh , f aqt t, r at
Cenei &} e The Rregomor e N me%h (RS PEREDird A YORpAte QBYRg o1 T cui
condui t nétEhdwnl WitebReivivg (Boowliis of th8Rkld intetfabd\ @OPiotte HRaGEr AN Ralh ey

nmonitoring while welding of the weld (30) takes place, After wel ding,
anot her ®ff¥fy (29d), simlar to that of (190) is positioned, as shown in

n B, (190) is positioned, as shown in
el 3 (3b) 1 cer s SRR AR R ad s bR AP B L R 0

r ef er endianhefe8290( appiekimeely 195 dnhbecate teit Diigs WithIirgandiaretd) thad Bswannul us
(82), apd tlpe I nt ernal dianeter gf the interface of the pipe (32), weld
(30) andfis dﬁ‘gsSE yughd, becamirdae heayydon wetkmey t prTySbps the semiesonsists est pl ug

(190) cagmapeal phdvigbRirkd R bAREL AR 1) B G dolrin@ b urBEIMBhAich T03) 1as Deen

assured, 1n so:nie1tnstances, It is also"necessary to str i'égve the

n/e| d ( 3By opmmits end; theshefignd éiﬁbdeﬁi}inmpptwhgt_)rarﬁ%n'ﬁhﬁ disk (13) stwaldst atel i evi ng

e at {pletzasetis b QUETad) Yol el i 43 iy SR RGed AR V0T COCR T

t odt he @.cnmmﬂamg‘OE’eim}{Re)t ’mlmre isfahloqapudt;emnﬂar ailididk BV )owitld 2 kindibar &nennel d( 90)
, 190) . . : .

the watBPURE Bie, 41k apinaiodtf malah g TR yoEkeg 86k B 3soRal i b e pi pe

to the thefetthichgh ¢18) whih dlaive Eﬁﬂdh?’d%hyﬁfbsiaﬁ@ fRb&A BRRESidPeyitZt has been

20 found thﬁt the width of the p hj}g‘?betv\een bosses (81) or between boss

(81) ani$nemly ghown #3d3Q) toratend thergsthigughabhs plyg 610) insludes an aumwijar piege (61

i i t ; at | east, f
Dot htilog s ol (SPPNER B dileh heldld (o f OBL P01 TP
di stal wiumérentindrase (GR)i which Brejudeha bydrosteticfillipg ahdnoels63)erotrirmupicutislg

I tory : ' ' dad . | d t .l t 35
(20, 7y Vi tediBE cBUBFSBPRIE, foilihn WRaiP A5 SR Bl SO HREN Bt | 265) The
cool i ndosa() wﬂ:bwdisthkmdghcadsdmoiam_iuédﬁng}}@ates(ﬁ)ﬂ?a@&@és)aoxsﬂmglmahﬂ)at a
D1 aci ndeERed B e Sufr RSB iRgeos 680 o ikt Bhidebmmnelnitbipa s Webe as
f ol250Wediskudj dhd! dagnnidieuting MithaRsrabe gﬁ).smﬁ%re(ﬁﬁiﬁj actd asaalde%xhﬁ FIREAEIREN

litluidg and then place the plu into place in a fashion, as earlier

190
descri awaﬁaﬁ@mﬂg? Hﬂ%@bﬁm(é?)g‘séﬁﬁ thjc plug|¢0)ds heinginserprddsto(ttsy flangedl| owi ng
Libe (EPSbaaciny me peloiid il o) wiBRSkk 14 Bllod o sEBEPPRSEE phER L P
(190) -otier AneeNDRDe SHERTY al® 1@ ahladra2fiR230 aomucbniccondtestinpecitcaitmedatisir e and
L atil Sl i ' ; .
hown) ~etprledq R {eE VBB R e rbitiedy ol BrcPlostitins st BrigadiEme pi pe
(33D afthes, thé\emid e @IAY sé1eés thvent (ROMERPBE bAthe hihed8 B Ry insBAbhRAgdt he plug
(190) in place) a_second plug (290), 5 simlarly configured Is positioned

an t he rerRayad ef the piugdd0)her, elfrenavely, acsomarodates a second ringrihortesing theéz~0) Wh1Cl1
is fl | i L | ar:fashi 0 tl=t of pl 19 h
i s 0%@1@09’&%&%@@9}&‘: uﬁ%@;g_ﬂ%{)@%@%#ﬁuﬁw%_o pl ug (19U) thereupon

the integrity of I 'ange- ace'i's determ ned. Thereafter)
t he second test plug
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(290) is renpved and the weld (30) stress-relieved, as follows Ngt/y
referring to Figure 8, the lest plug ( 190) is still left in pZzgc MnamBhe
‘wat er continues to flow into and out of the space 10 (S) via the respective

pi pes (90) and (90"). An annul ar heater 64@% pl aced on the otrtside
ci r cunf er enc & tbe spage (Wevhicl sdpuaded bamhemlez and thg nztpmall pire (33 flangei ng

Snmenr i (3D s By GRS BRI K R totel b Ep ity pEb PR ORI Lnge
i nt er f ag@sitididdan ab febevemeall by tisd fipe (44 EndyB Wstilip Eleig50)(iRA0Aesand
i nsul ati ngmannul us (505) are renoved; the weld allowed to becone cool and

tlien aty @m%pmﬁumwsﬁ@mmm@ammwb Hgdise i) e eatingsalenty)daving

i ugs ¢ ASWEEHCHS, ditdth Bl AR HORAN R yi i cbiRpo BRI E e f o'
g x mb _FI,‘_ L s W@erﬁgpém?m?g?umcd ﬂodlmv thfmigh &abe’QH}imltﬂptase @SP( big'logeni@glg-lllamh Fld g \l;lvlf’] e
Che di aRiBee (B s0Aderinkst s AoVEEn Swipacs () frackieusd Drvnosmg vang © o
appr oxi eliedné (B an(lj(ﬁzz‘)cé@mr hidut 6 ﬁ?v%t{rﬂlz 1@&%131%}1%'[\%’0 ﬁh%ﬁo@%&ei 18")

will calise it t0 b hus, there iIs e%wre e use a support disk
(300) anbbva. 'Eluppynhngloatws wutil gt spaee (83 il eidevithuwatemgandviberopressormmed thy

ted [ d ba 3 t he di t I d f
ohi 0" & patel Btbejads S AR5 s bR A réaiien sROaboBt orsfr bl ang ©
def| nedmbd(mﬁBreﬁﬂlee@ds&ﬁgoﬂmde@mﬁnﬁgﬁwme(s%%@) whi ch, after use, can be

cut off as wll| be described. 25 Alternatively, not shown the cross arns

can be wel deBefepingfigyese amzmwéhmthlréaab%m&oab@ wvm) thg§eme 304. ) has

Cppor | e 3g spHORHipe SOF Rasfing pfthiror L R HEGRs hEPRCED) elE = 1

| nt egal aniths (82)ppitr an mttcnm:tcmm&r@ﬁﬁlra):e (BB@.vTh&gmttqunrxbfabcmf thd aanatant t i ng di sk

but b1 ngPBIES (42 455 F spule d P Sasdeluponaf fliiga 823 sofand ok ea and

nmount edtol dﬁ&@nﬁ:b&tb HeQEdtRlg of ﬁ@cemgmm Qid Gﬂa?theteﬂfét\(r&ﬁ) EachSof #hoaMAnlaand wat er
is flo i nto t he annul ar, space éS) t hrough conmuni cati ng chancel s, not

r ef er endi&F Bk hayeqplusalify of Apraiuess( @%@WH@@W@W‘@WWH&@O@B) and
(90) . BN fesklgdticte BoronghlorAYENBER kgD e, BefirollnG0R%: 4383 the pipe (32)

is extrenmely |long,~ say metres or mare, the whal é pipe ( to the left

of the eonsisting efp 01@15&91(8§)m67echslpa@bicd|a®89)mhewem@sf&mﬂwec:étm ng a high

f th
Py r ik RS, ¢ Sobolibh S0 o ol 6 RS Bl i nod B8)' 1 P11
by the &hcsth@ﬂﬂﬁn)gmni(aﬂjwlﬁdmm’bb terhediddwi entb ag 8Aderlyindf washert (88). fhpe space
PS te h b "o th 30 . t
oy o RS R S o HREER i 454 ol Bl
struct mee(ﬁpaj)ame&rgwapsegzozchgmsmmeheqﬁn@l ug (190') can be disassenbl ed
in a manner earller g cribed or if required, the pipe end that has been

sever ed cart safﬁ lingAnd presswy chemal (99), whichrommumieptesescr i bed.
Thesi eroigh d:efdnaﬁn%(a {ethb 36R1de Alindi DR384 BimichE) AERH el P} Pl U0
10(190) n juxtaposition wth the interface in th nas earlier

descri u@utmﬁlgann@( Q). Thegiug ﬁﬂb@and:eflmcrtnémt@hsgmmMeter wipestenecedingsit i on
wh | d f 9cm t
0 zon A EhE bR 'R bk BYRRE P Hingt B Ao ) el b stner g

conpr i slimgeter afalhs pipe-Slangd intkdcd fodie tésaal, Diduid mEdie ikhasndlled aaslgd s@@&ond end

and a t h ,bore 418, The centre shaft 402 is fixed to_a disk shaped back
pl at e Ag ‘ef’gyé‘%f'g’ﬁ"eamﬁ})f'@ ‘&EQ“”FBE%][I QH‘S‘S@R‘*H@I‘&%WQT@%WE( lpgentingof pl at e 401

e oy 48 3 e B ARy SRRt FREA P Meerd T ARl 1

t he cersimidardeshion otO@rsext ends general |y nor nal brom1the centre of the back
plate 40l. In the preferred enbodi nent) back plate 401 and centre shaft 402
conprise a unitary structure. 20 A cylinder 404 is slidably nounted on the
centre shaft 402 so that there is a clearance between the cylinder 404 and
the centre shaft 402. The cylinder 404.includes a recess clrannel 417 that
is continuous about the perineter of the cylinder 4U4. A cavity is created
bet ween the pi pe and the recess channel 417. At |east one channel 40S
extends promthe recess channel 417 to the clearance regi on between the
cylinder 404 and the centre shaft 402.
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z5 A seal 403, is located between the back plate 401 and the cﬁehnw é@g
and a seal 405 is |ocated between the cylinder and a front plat®e”407. | s
" 403 and 406 preferably conprise "~~~ Wgs. A bore extends through the front

| 407 he sl 08, Jife. | 407. | 4
Poant e coax BicRyFe g it et Whignbob i et soaie. sibichibtly e B0 BBRY cos o
30 firstorand) Afiyss@ihlaslsRirden stedi)bachRemiarRRe (81) aasfoat hajadpg tHegdsy9s) eeve

408. A, clearance exists between the inner dianmeters of the front plate 407

and s| ealignettigallynaired andennsisting eficiretruding byib(36h havingipthreaded borg (308 i ncl udes

an inlet, 409 anal | ad . NDED SHEET
>0 - oneooBssafipe Al iaod LRERHaGS MBE bR PRI 4RGN o
frons pladbgtedfbiuaighaiiseheintdBRl dionged cfeheapipe (329 ty Ievateths plug (S0Heblaiyl ng t he
sl eeve 408, and noving in the direction of the second end of the centre
shaft 4ovith theping (32)1 boeking wits max then\pe furaerhddnvanto lock ¢asgh belt (9P)aas shown in

j | 4312 i } | y: . Th
P e PERom 6 Pfd Fraeafhaltht Bydil Mildle hr gRlffind (0FnalisRelbdieddr . TRO, |
oper ZEL illd_rherdaher, ﬂa@ehzﬁﬁﬂ(sz;a:p ftl&ﬁaﬁddvﬁsﬁod@pﬁr t?ct p%?rq éh megor ik gmahxhd)n.llTh fe
nut | t n | t ene on the centre,s 1 In order, to orce a (0]
t he conﬁééﬁgg‘&‘hefgég%ﬁ?q iomeryyedifio W@d’lﬁ%@é‘ﬁﬁb}wrﬁwmé‘wmﬁéﬂwﬁf $PE and
the 1packsyls atseaxé@%lremﬁsxﬁ&}sst&f&ﬁqngg 8f e é;g&e rbel s ab Qv g,'ogep,et 7 are

conpressed together, the” seals 403" and 406 on either si ~the cylinder
40a ar e pressure vemsinga the fashiom as carier desavibed dian takieglacos It {sronpénient toTtmake cr eat es

h ity b insi de of .t.he .pi d.th Li.nder, .404, .A nedi
Such: as e retal D, ol Y et SR 4 s Byt e R 0 Bt e 1
there i %pp?lﬁobraﬁbﬁs dveBietoagesi(18)} qle)ﬁgmg,ie qag), (1) riayBedhatRe! fidrh GppRBpriaE i on i s

bei ng per med, the water w | In the cavity and pressurised. In a

15 hydr SUYHBINPESIRAkE 1 wne appications patticplarlyén the seieplidasy, theavholnug he
i nl ?ﬁe“%lm !B%(ix?ﬁfe(ﬁ;b%ne &%.ig%)e??st%thjx &heﬂ%@nce?ﬁéf#x%&aﬂﬂa:ﬁ& figure 12, a

fur r enbodi ment o that may be used for pipes with dianeters
bet ween 4 anBefriipgnes ta wot sHariher embodiient Bdde Higueds|Sy 8AlsodSBas te8t 1ilog

v ough (b KSBpc:85P 5 Bothinh A1 iefSnle nbhbliog il Be i PaE 8 T o1
hol e 51(81)land ah epboaite (dnauiad)flange (1B1) fehdfonm afladisk deliinga dehiadl akfab hol e 516

and the bore 515 are coaxjal. The outer dianmeter ,of the first end of the
vent pi ﬁ%’@&%a’g?l °¥"|‘€;\Fﬂ‘!5 whighoppanmcates tSE“lP“HHH“EPFé‘d%HTérﬁP?fe&g])3 ext ends

gengpal byq e ﬁeIimt-.fnﬁmiwg%ag@g*ﬁgaﬁtﬁg,{reﬁﬁcw@'s)mfa{ﬁpigﬁ 2) toihe @@fgigfdi ment,

a cylinder 503 has a rec C 514 continuous Its rineter,
and i s fsugr@8oshigh san bnpersriveddo be piong contdnunys nive space of a flvidreokeyingt e 501.

A [ |45.:4G . : ' : e

oy e oy h &8 RSN Ch 6 whlcfiy B! dBrddifift Hierl BERARR0 BAG 0

connect efithe pirer(32)n b dlangHshowndn phantorh ke(3 15 IBus gepenlarlydh jnstantdsewhané ¢ 507
dth t] et 8 icate with , h I 14. .1 th

enboct nRIBE PR Pos 8T SLR LR, A pbeieplc R SR B B drin o g "t he

i nl 25 SEohteénse ndPerthisless thérd ke résihAt Kirtiopnd hydlictaitont DO@BE pibe ?MBS) drlae

cylinder 503 and the back plate SQ1. A front seal 510 is | oco-ted between
the cyl plsyenbeistied intp the inngsuripae sy alls ofthe pipe space (PS). When welding to such

existing pipe space (PS), present safety standards require that the pipe space (SP) walls first
be cleaned; this is expensive. With the isolation test plug configuration (190), this is not
necessary.

30 The test plug (190) has the two “Q” rings (R;) and (R,) which are urged respectively
against boss (81) and annulus (82) on the one hand, and disk (181) and the opposite end of
annulus (82) to urge the “O” rings (R4, R;) against the inner walls of the pipg that is now
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-13 AMENDED SI-1EET 2 0 JUN 2003 The front plate 504 is nounted slidably
coaxi al on the vent pipe 513. conpression washers 509 are | ocat@d) biiNve8p3
“the front plate 504 and nuts 518. Bolts 50b extend through the tool
assenbly 519 to fasten the conponents together. In operation, the foal 519
i s pl acéetirded 2 the ptenpinspacd (Sh Creding wdter ompbe Msert&hiatorthe pips £Bch (S)ky ti ght ened

bet weenIPWBETE tressnimadii oG I3k Snrlerantpies () I ereluBRRL (ot B g
front p*m%ﬂ célﬁ%va?%"fs ﬁ%g};rh@&mrﬂﬁﬁg?gﬁ{p%ttb%eﬂ@ﬁbfth'é%%ﬂ@%)%ﬁn%mse' t her

si de of the cylinder are ‘force rd to nteel 'the 1 nner dianeter of
t he pi pthe piftiat a aowAummabledernparatuye foethadydrotirbonsthatdesyoksidin the pipeand t he
cylinder 503, medi um such as ter is,then fed intq.,the i.nlet S07. The 10
Cavisy. $Pace Sy Rither R EREHRPRIG ok SUCHTH oF SHeR tEMAGTAIFE SHBLEE oG Iy be,

hydr ost ai. ati ' | : 12/%113 ' i hdg t he
cavity é%ggdp@g&%i@ghﬂ.oqfﬁggpﬁ@ o%@%%g%dug gsr ti oggﬁl\?’hlg()&\/\g%tg?é%l?t? >Se
cont i nuthe pipe shad (PHY for tvaitoringewhilkO9elding of treoeadd (A0) takes plaee, out | et 508.

Ref [ t ' . 14a, f ' t t 0Q. itaple f '

o pes. wi tn oAatafios gonts nbk Ll seaae PRl yrfboe pRStoth A dioRmtt 15 A

pi pes wi th of dfCISFRESBTHERES _ _ t

1 ool 1 A e Lo o nr g %ﬁ’r"'g%f*‘aﬁ@ R Waer 603 i s
I

hol Yow applyingatipueuisteflvid prassmresta dirspatsl referanged|(§290y defisedbytha “Q " vingy 15

Phe. r ocuul g e fidhs 3% B0 Bfert BuBR b i dn@ie 0B HRRIGLEC! PO ™ 1
recess Wwelans® and Mngel(3¢). Mhfdughifd Zhid tbshuprthe ﬂ:ﬂlcﬁi’selaﬁ&ﬂ%i%}ﬂiﬁ%(lrﬂg)c ?Elgﬁs bte Pﬁfe o

The oyl IeRdmPoRARS. OER W AntESK oI IMEI D) bk Her Susaeln saro Tisfeck Hobq
e cy . .
bet Wee%l&dﬁﬁeceéékﬂng&?s?-gageﬁg%c&véla i), THidE a@&féxipégtﬁ{]@w ipYyid@ad il 14d, a

back plate 601 i's so has a vent part at” i's ‘connected to a vent

pi p§ 61resstetioring heatérgrefarenced £509) aver S weld (30ethe beatethns enpygrCBBHnE s
f ' ' h
nut s andeU RS G, the dlpP - Aok SRS 32020 Mo R DS e Sifealfe O00, (0

pi pe attempeteSis whilé watat isctill {iohwed o shaansl (80)andioghtlenad (967) forpdurg (180X or ce
all of the comonents.to be tiaghtly sandw ched,together, bet ween,the nuts
dos an&eﬁmg8&@@8P%é"%‘&&?“‘i@%ﬁﬁﬁ&ﬁ@%@?‘@“é%ﬁ PREHE 490y 604 are 30
conpr esgRPeraRBeCS 11BS pipk feths ¢t GedSariyrtchunigNicathé pipe spdcd PO Ithhebay! | nder
603 are forced outward to neet the inner dianeter of the &h%e. Thi s creates

t he20c aviornd that the aidth Réthe pluhetwren hopses (F1) or hetweemboss (§1) g theglisk boa8 nedi um

h t-er [P ' : NER E-f 2 0
leJJKI Zggéggalgheg/éfgswgﬁe%%ugtsir%cg%)tﬁggéﬂ cI’]JSo Eihgéél?trhe}g%aqa?bnﬂ?n t hé@@?\% ity. If a
hydr ostshvild bopeleast; fonsafetyipeipogespaliond? (@41 m). e peachemigal spplieatieo,dhe n t he

cavity I ur | ; ' ' : w1 be
cont 1 e PABLHICGRES: (oeT) Al LIRS yRERAk Mnicofif WERERIRY ()
space (PS) is open ended and should be at least 35' (10.7m) or more away from the physical
25  location of the plug (190). The cooling water flow through the cirenit (50), (8), (90") should
be at a positive pressure of around 100 Psig (6.8 atm).

The operational sequence placing a flange, phantom flange (31), in Figures 8 and 84,
would be as follows. Drain the pipe (32) and pipe space (PS) of all hydrocarbon liquids and
then place the plug (190) into place in a fashion, as earlier described and then inflow water

30 into the annular space (S) by flowing water into conduit (90) and out of conduit (50'). The
monitoring pipe or tube (65°) extends at least 35 ft (10.7m) away from site of the flange (190)
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A vent is present in the enbodi nents of figures 11,12) and 14a z’/lne ggr e
of the Svent is to prevent pressure build up behind the tool b ar] vm?%

sanme fluid froth the pipe to escape. If it is required that no fluid escape
for health and safety reasons, for exanple) a pressure gauge nmay be placed

on t he vantmowjtass,he tempeaige gndesdaies withing tie-pipeespace@Sh (thp ommitoring bl ocks
flowthrﬁégh th%e%i}gp%ang it allows an operator to nonitor the pressure
behi nd t ‘E%Bf’t. &P¢nbodi ments of figures 1 1) 12, and 14a can be used
for' hydr OStaTlh&ﬂQfgebY‘i‘{&@xY%fdb&b?%id‘(gﬁ)ttb_fﬂi@end'%?fﬂlﬁbrﬂi%é‘&ﬁ Qﬁér'tﬂélﬁiﬁé 13a and

13b, the tool 6(10 of figure I4a 1s shown in detai I gure 13a show a
hydr ost agnidchag pesn aparapsiatel dressed tlgayving 8 plig §ePknpliseshseaendplng (R9Uy nami ¢

o nes el edrlntedls o nncdbul EichE SREAEf e e < R By R Rl ¢
appl i cat S280) wiitlels fldoded with Wate? 0l Siilat RsKIUE b thidcoftphe (198) BedfRARhEr M ned

pressure. The hydrodynam ¢ application is used where excessive heat is
bei ng getn@gatxeqf,mcf Sangexwugldpivevinteracenedeteroiingds Thereafiendthesscond testplug| di ng

operati o |.d hr h. th 0ol ,or 14 qui titr n nma
be used ‘?39@55’?‘%?%%% %‘28@5%@&5‘@%@?4' a%ﬁ‘i}f%’gh]g?wt’?ﬁ ingo Figurs @3&” ui d
may al saeél?1ug9(egl()) ikﬁﬁltl lemhqblsgvtm:]d)mm't@ cmmt. eémﬂmym&temamesﬁﬁpxp:fce 2? gse
ari j.nsulatjr acket aro | pe section e the ool is |ocated.
5T ereb OO 0B S e e BB Wb i b o2
For two dichin®rame oamlwa@gm'aﬁd atf N edecvihg Bt th ﬁhgélp%(sdmé abef0
applications are described generally below. Weld testTt' ~g s petforned

usi ng t Hberkoner and thg wedd (36) brongingpdo its ennteling-temiperature in drderdo 2Besareliemay

et - o R tEEdEagBonthct A5 s el el Mo Bbeler G380 ) acen
to the haSHatpRnAUINYE05Paepasdvedpheeld flowkd ReBedome®6o) andithin i Mi@hi nd t he

wel d _bei n% tested 'fhe inlet and outlet nust be positioned at 12 and 6
o' clidck SPRVEHSthe plug (] ) canls dipgsgsmbleth to properly fill the tool cavity

and bl eed of fRedrting hoW 16 B lotand 18] dndlyRPh furfhet QREHIEMUL SF &R éés? g}%%.eﬁ'wt 0
h v es.

tighten the conpression 30 nuts to the specified pattern an For

si zt gl e sppis geparally indieatesins(190), mll gherraferencsinypbarsteingdbnsamer asnedse ofhe bol t
on thi f: a Syl L 1 LA of the
ool i & Y Ab@imbAghe Fkit, STiRnESATRELERE 08 (R BLARREAIL b B
connGCt ddss (381 Hend when therdihmelér oAKieNDEMaBhipk Efate is gredterdhis 2903 fillc,d until
di beqi t t.of th tlet. ~m. 0 this., , t houl d
be. 01 adndeen 358 Dt Fred PRt eeitist G dikboss UBL ¥ ilitite B oo pe
upst r earph@é, therk DGR thee® NaRTpoRt itk BO0YRIAY siPpdrEbdse siPschie (rgjar) med. For
I sol atign, the tool shoul d .be%%ﬁi)lf%d so,that, sufficient 5 distance is

mai nt ai "SSP eSRhogenal ot sposed erossars 302k and (A0 cthie distal nut s
need t 0 Qg AGARSS RIvRIR2(310 %f}gﬁéﬂ&gﬂﬁ%@ﬁ&& omecyrpé {320 8ich deHed bphet and

outlet mast be positioned at ( 0" clack to"allow nediumto’ properly
till thenndaextsaded pipa segnpané G30bwhich) after meg; carrke qut pffias wall be desctibeda t or que

wreggh | o) |ﬂm§ ' ecif ;e tienct
and a\§/al @?@g?l&ﬂohgs e glll % &ﬁ%‘io: 'sﬂ,g E@ns%é %@F%ﬁh{ ﬁB%?gﬁzﬁnﬁ ?Itd Jf‘%‘(\:f(}f-ipsc scent
wrench. (3029 ahd)304) hascuxidrl]nyiosiehtlm _euppbrt_temaienlts{s 9;)@‘;@1% %xﬁﬁd arafid %cﬁreﬁo |
proper positioni t ol is critjcal. i the cavity of the tool,
a hose E‘hﬂiﬂ’ﬂ“ B’B‘ﬂ%%eﬂfé@ﬁ%m‘t ﬂ&f@w?‘ A Etgures 9y ng 1{} a8 peingideessh The support

structure (301) provides support by its abutting disk (300) being flush with the obverse side

of the disk boss (1817) preventing bulging of the disk boss (181*). The test plug (190%) is

30  assembled and mounted into the internal space (PS) of the pipe (32), as shown, and water is
flowed into the annular space (S) through communicating channels, not referenced but now to
be understood as being similar to channels (90) and (90°), shown in Figure 8.
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bEgi x~s to seep nut of the outlet. Wien this occurs, a hose sh?gdjw 003
.attached to the outlet. A pressure gauge is then installed and 00
prepared for pressure application. The tool is then pressurised to

Thepect fon fdf EEaeg) Sty faf Bop Bk BB O RrieafathE Y
i nventi qgft bahe heeplugd ¢ I Pﬁ:‘é sidce f(fPS)eé@rt@rteﬁedlsy kb ahigneedsines
enbodi ments, various no i cations thereof be apparent to those

ski | | ed referanped &) (high rf@fee) te hp sxerfed dn ﬁlﬁéﬁﬁ%ﬂ@@ 05‘ Shertvo asiow's satethe basst he

AVENDED (B EE e W ion o 08 (G R RRSRY e 8 B0B vl dhstobport Ry 1”0,

t est 5ng (30BeARBthe 9fpe%?weFQPS)hﬁﬁé ranhéentessted!’, it AiPpbR strucie (3G PRI B US
conpri si n? a) an annul ar_bod a wi th oppositely facing annul ar, faces

and def icHE #pY %@FﬂlﬂﬂesplBe R éfrblp@?@ﬁ%’ e8 torgh prthe ke;tha sappors iruetysa (301is posses
(401 & 4gxﬁgved e tég;?lg% p@ag%an E@mgsmea ﬁp'a@ res?.f’édrﬁ& &Mﬁe%r fai d

annul ar y and coaxi a pair I ent annul ar nmenbers
(403 & 4efiireddhppipd end tathasdspesvened Icgzn bewbve dexsed] flanged as bypweldihgbast ween

h of d d id I 414. 402, 408) f
i ging thE e SeaToRa e i Ll e Re Pin R EE Bl e 65 0 or i g
sai dor egido’ ﬁmtjuf@mro%wxfhmeméifa%bhmh@tfésmqsdmemes@mbaagal nst the internal
surface of said bge so as to forma seal there between, whereby a first,

Sﬁal ed annul Jr‘ugm:@ Blusteatercs fumtber enehoglinent ofiihe invegters Wherelng singiabalf toel body,
409,
a6 "1 oS BB Daschh 4R 408 26 Q10 2T PR v TR AHE Y e o
T e e e e e g o wi
fromt h@“@\ﬁ'ﬁﬂ‘?%@g ‘g& iﬁ? ceR ngﬂh]‘go%‘éﬁac‘ﬂ] ‘h 1{@38%4*&5%8 ag‘&ﬁr oug% t he

annygbar 1ghagea hdld 489 JRited b8 berfoslo® idivask plafeQind Ro Hiait the AL 1Bt dng theT
provi di ng communi cation 20 between interior segnents of said pj

opposi t boverfdl§ as cogaial Thsoaica diameten of the firsy end nf the oentigrrba Ap2 ﬁgéiggﬂﬁppar at us
further s fldififes ) Al (i naxi@ s Lnigho ﬂgmuie%?n@&&% gnd the

pair of osses, sai Vi ng |rst I T st oss (401 )
of sai dbpcki plataﬂ()l In the preferred embodiment, back plate 401 and centre shaft 402 comprise a
unitary structure.
20 A cylinder 404 is slidably mounted on the centre shaft 402 so that there is a clearance

between the cylinder 404 and the centre shaft 402. The cylinder 404 includes a recess channel

417 that is continnous about the perimeter of the cylinder 404, A cavity is created between
the pipe and the recess channel 417, At least one channel 405 extends from the recess channel
417 to the clearance region between the cylinder 404 and the centre shaft 402.

25 A seal 403 is located between the back plate 401 and the cylinder 404 and a seal 406
is located between the cylinder and = front plate 407. Seals 403 and 406 preferably comprise
“0O” rings.

A bore extends through the front plate 407 and the sleeve 408. The front plate 407 and

slesve 408 are mounted coaxially on the centre shaft 402. The front plate 407 comprises a

30 first end adjacent to seal 406 and a second end attached to a sleeve 408. A clearance exists
between the inner diameters of the front plate 407 and sleeve 408 and the outer diameter of
the shaft 402. Sleeve 408 includes an inlet 409 and an outlet 416 located toward the second
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bosses being secured to the first end of said bolt, and wherein said neans
for urging is provided on the second end of said bolt; 5 and wh@rfei N 2003
-second boss (407) of said pair of bosses includes a sleeve (408) attached

t hereto, said sleeve extending oyer .a portion of said bolt and being
posi t i on® aféhefeaise %ﬁeﬂ’r@c P@ferwﬂgm%gd@mt fantplaeA0h andgleee 498i d sl eeve

havi ng lg.gg . than that of the bolt whereby a second annul ar
space igc ?“rneé%[%mg% ﬁ'e sl eeve and the bolt, said second annul ar space

aﬁi ng in fl uimgcwln‘ﬂgxhé @lat\ielcnmy\tﬁdfma&ﬁgimrm@m&'( 09' cIinﬁ of: thb@ﬁt@uﬁbﬁtﬂoﬁh? lbeﬂtfg and
erein sajd, 10 sleeve iLncludes ports (409, 4 or passing a ui

t hr ough @&ﬁgo%ééﬁﬂdﬁéﬁ%tﬂuﬁwegB&&é?mﬂcsmwéﬁ?ﬁh‘?ﬁt asowpressien sscve dhdrei n sai d
bol t zext | _ I lhd pair of
bossds, 8 waE AT A fraR7 e 14 THE GG el Y el Bant” D0 (1)
ext endi myotnides fign thenat 434l t. 15 4. The apparatus of claim 3 wherein the
annul ar body _is sljdahly en ed on.said bholt ere a,third annul ar space
i's created bé{lﬁ}é‘éﬁ“%?f& ‘B@ﬂ?’%gﬁg‘agﬂaﬂﬁ@ﬁﬂi’%ﬁ %@WP‘P logitipne SoeHl 440 ¢ hi 1 d
annul ar (RRAEGRenBS bR the dinfrt M MDTHEMFRIHRE aWo?f'Ehegﬁc ofté o-bc%%fr[?ge

apparatus of claim4 wherein said first and secon annels co

openi ngsandyisheddagathed beigveen theutih4 Hhandrtheiback plate 4Q8. dsahabdckplavodll and al | ow

o S0t 5aBa RlafHor U ARNERE BRLBrC e A0 B AR e AR e SR GRRR
conpr i sel§4 arenfviced dueard wanest dis inger\dlidnvter of tHeqrste d‘hﬁ%éait@ﬂht%hvﬂ%i d second

end of the bolt. 7. T apparatus of claim®6 whereip said nut bears agai nst
an end OFtwEsH éwép%@%g] fgﬁbgﬁ ia{@ the ¢ylnden 494 A mgdigpisuch 8s watens thegfad iteis ( 400)
for isolgadi b : .aﬁlﬁini | ' [ .l nt er nal
di anmet erﬂ::“)'lt 1? %?éé%g%g?éa‘?ﬁgs g@g@@%% 1-1@%1]% an nuﬁg?ﬂﬁggﬁﬁﬁg})h@% c??alnlr:\s ertion
i nt o saiogemptigreis bemigdetfonyed, thelwedérngllde heldds he(catity ambpredsarisedt lara per i net er ;

resphior PBRgTBHC ol er=r P en R s R b 0 oS BB A e 1 1
- first _oﬁmléoaﬂetmld. resilient sealing nenbers (403, 406) provided,
respectively

annul ar bodynﬁ%g‘%’g‘ﬁ rhﬁ?"?‘% &s ;tﬁ%%goéﬁ%qné rtgé%gﬁ@ﬂﬁa’g%f @&F@g ?‘gesl’@l%féeflals gi d
resil i eplithaeamhess beisekbfl 4288 8 ischedid shawsl pi pe internal dianeter;
A tool is generally shown at 519 comprising vent pipe 513 that has a first end, a
20 second end and a through bore 515. The vent pipe 513 is fixed to a back plate 501 through a
hole 516 located at the centre of the back plate 501 so that the hole 516 and the bore 5135 are
coaxial. The outer diameter of the first end of the vent pipe 513 fits tightly into the hole 516

and the vent pipe 513 extends generally normal from the centre of the back plate 501.

o

In one embodiment, a ¢ylinder 503 has a recess chatnel 514 continaous about its
25  perimeter, and is mounted coaxial on the vent pipe 513 adjacent to the back plate $01. A
cavity is created between the pipe and the recess channel 514. The cylinder 503 includes a fill
port 502 and a vent port 511 that are connected to an inlet 507 and an outlet 508 respectively.
The inlet 507 and the outlet 508 communicate with the recess channel 514. In another
embodiment, the recess channel 514 may be omitted while maintaining the inlet 507 and
30  outlet 508. .
A back seal 512 is located between the cylinder 503 and the back plate 501. A front
seal 510 is located between the cylinder 503 and a front plate 504.
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15 - an elongate shaft (402) having first and second ends, saig [ LﬁLZ@Eg
bei ng connected to said first boss, said shaft extending coaxi &l ;J r h
- the annul ar body and sai d second boss, said annul ar body and second boss
bei ng slidable over the outer dianmeter of said shaft, said second end of
sai d shaft hﬁwﬁamtplatﬂﬁ@ﬂssmountedglldnbiysamlalsam‘&nbmsSlfbwards said first

b 19 2.0 JUN 2003 bod
I gfaer t han Qwr%{%rwaab%{ﬁgﬁ%?mi @g%éwgﬁé%p%q@qgﬁﬁaé g‘(%tgg m:; e;pace
is forngg gﬂ@ﬁ%ﬁﬁ@mﬂ akShBlySe9 e iste s cb Ebﬂ&hsﬁg peéthé! eeve to cover a

portion of sal sai d sleeve ext endi ng between said second boss and
sai d means floopemtpmthe toelixl9seplaced isides. mmatsxaie@lr@l leeatien STheanpitsTi Ban

i nt ernal di.anet.er wher eby a
third ZRHHEY ”@&8@@%@2@#@% "P@gé‘?‘i%qh%g%@é‘ ShaRithes Bah y including a
first fﬂetwsknmmlmma@mw@m RGtHdHa@lUﬁiateasOflaﬂd @onf flge g0t ate0 fluidly
connect said first and second annul ar sp - sai d sleeve inc]uding a

second dompresseidngaskar Ba septuhld ad Sdhan Pul&'lef ﬁdaegﬂfegwe&éo%areéﬁ;@ed o fluidy
connect nd third
annul ar®™ p%ggé%ﬁéﬁ#%ﬁ?#‘%rﬁagdo n’nxls_lﬂ? ?ﬁkwé%qesvﬁere iﬁb?ﬁ%%‘gﬂ’?nt r&%uced [ nlt o]
said t hlﬁf php&ﬁﬁtlﬁh&ﬁyl%ﬂﬁ%a‘ nﬁombdil amdufi aslwhta-oumenf&drmmrth? mﬁatd?? |’Fhet annul ar

t hr ough _sai econd annul ar. s ar.at us
ohafe PRy & el hews P o1 GHRGRRE TUDEFPRY. 1 RO IBGIE DRy SEAPRE 1S sha i
10. Th eﬁBx%ﬁéﬂH& dp?ér vil1dehef) m"‘ﬂﬁro%h@y ﬁcmea quyaftﬂmm% traftn, bor e

(418) ch pfovi vent through ‘sal par at us. he appar atus of
claim ahmeueewﬂl mwmmly fb@mtmthg mﬂg 408 mrpf fosens qut pfﬁhe auré@ 5A8t (41 4)

CooPe” =40 i AAgETAs %%g@%@?gf&“rg%waﬁ%ﬁ@%a. e
and t hldiainaerauf&mchmmmdmn gereerallyrshben a6®0l ar space for fluidly connecti ng
5 ler ef - s BOR g SO SPBmcB ARG b AT e onHEE B0 B EBF R B el
(405)  axii®Bshikidatt hmqu&kwﬁ hefigRear body.
The cylinder 603 is hollow and includes a recess channel 614, a fill port 602 and a
vent 15 port 611. The fill port 602 and the vent port 611 are in communication with the recess
channel 614. A cavity is created between the pipe and the recess channel 614. The ports 602
20 and 611 are connected to pipes that act as inlets and outlets respectively.
A back seal 618 is located between the cylinder 603 and the back plate 601. A front
seal 619 is located between the cylinder 603 and a front ring 604.

Referring to figure 144, a back plate 601 is solid and has a vent port 613 that is
connected 1o a vent pipe 616, shown in figures 13a and 13b.

25 The tool assembly 600 is fastened together with nuts 605 and bolts 606 with washers
617 between the nuts and the front ring 604.

In operation, the tool 600 is placed inside a pipe at a desired location. The nuts 6035
are tightened in order to force all of the components to be tightly sandwiched together
between the nuts 605 and the back plate 601. As the back plate 601 and front ring 604 are

30 compressed together, the seals 618 and 619 on either side of the cylinder 603 are forced
outward to meet the inner diameter of the pipe. This creates the cavity between the inside of
the pipe and the cylinder 603. A medium such as water is then fed into the inlet 620. The
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5 14. The apparatus of claim 13 wherein said first fluid connectzi ﬂmJUW@%
conpri ses two channels. 15. The apparatus of claim8 wherein said secon
Sfluid connection neans conprises one or nore ports (409, 416) extending
fromsaid sleeve. 16. The apparatus of claim 15 wherein said second fluid
connect i gavityesebied wiithersie no tirverifining i the cavity, Ha tydnatatic operkiiom i beibgt i ng or

Conpr |2 gt S e B i R AR o
and def '@nggrgmé Eorftitheilsly Rl srg@gﬁrim@szb%ﬁ@g&f&ﬁ&ébfmé%u@ét 3 pair of

bosses ( each of” sal osses bern ocated on opposite ends of
sai d annul ar Aceht isprdsenbBthatmbdiiments offigucds 14, Hhiand dda. Ths pinpesetofalenul ar

ot wien VB topreyal atngs B P RERR ot S i B 8P B o1 gt he
bosses r&sgRCIMMS kequired Bt Tl dscap ot Réalth QFY sdfBQrERY¥n? RordeiRpIBI Ny sai d

resilient menbers in a radial IL%/ outward direction against the internal
sur f ace 3essurgiggues ipey baplaeedon thesyenting pipel Theipegseurp gangssarvestver BIposes, deal ed

annul ar ' ' ; &%ﬁﬂ ' .Sal n : , the pipe
internaﬂﬁ§%$$%g§h%ﬁ g%ﬁﬁgﬁési Rgﬁ?aggﬁﬁégéé[%¥u%§ﬁ§5%%m#%§&Pﬂ?&%ducing a
fluid indel, said annul ar space wherein said neans for 25 introducing a fluid
compri ses firgt and,second channgl 502, 511 erei.n said first 21 20
JUNT8003 charhReFoRmSERA Sigarg GER A o s Uvars@Haet and said
second GRANISharEK AEMRERSnsAREfetrir2Th Hibfre® MHnAT I5ARE RoPEORLA AR BRI fluid to

circul até thiough and cool the annular space thereby maintaining the

annul ar shpwn én dataih Figise Hachewspbydrosiatie epplication efithe doal 600 Fagnre hitoshgwssai d
appar at ys dpcfdyfﬁ:ﬂi\éiagéﬁ&pgﬁmﬁmo%%é@n between 5 interior segnents of said
e en of sal

pi pe on oppos apparatus thereby preventing pressure
accunul at i on Imtlethydrosaticl applioationh mediuvsflcvsdpipahatoobardds held tiseee andher ei n, sai d

appar.at us i ncl ude ven i pe (513) extending through the nul ar body and
Thedsal wrebiizstda i FvoRn Sl ratin, Sk Hand Sptap i ot i o Y en
and fir greqRifmiRe argsied) dhe hedibbymini®gipficafongauddd MWiefe OlcefRRB R8A IDBIINY _
secured to the first ?nd of S[%’Iﬁf' olt, and wherein said rréglgs 10 for urging
conpri s&nﬁa‘ﬁ&’@%ﬁ"iw eovhet;the iaef i %Y%&P’W@éb‘%&i‘%ﬁ PRAEOD( SOIG WA TAYdi ng

bet ween hadedihRRigA ke 185br Hahil 1fitfokh ma9 BB Q564 foP'éh Efnfe?seﬁ%bé’lufgl@ffeét- Ah§- The

apparatus of claim17 wherein said first and second channéls (502; 511 )
are conrthsr sperdceniing Suihpyalsgbensed. If liquid nitrogen is used it may be necessary to

20  use an insulating jacket around the pipe section where the tool is Jocated.

The embodiments of the tool shown in figures 11, 12 and 14a can be used for two
different applications: weld testing and isolation, These two applications are described
generally below.

Weld testing is performed using the following method in order to determine if there

25  are any cracks in the weld, For weld testing, the tool is installed so that the weld being tested
is centred between the two main seals. The seal adjacent to the back plate must be positioned
1.5 inches (3.8¢cm) minimum behind the weld being tested. The inlet and outlet must be
positioned at 12 and 6 o’clock in order to allow test medium to properly fill the tool cavity
and bleed off air. For the multi-bolt tool, a torque wrench is used to tighten the compression

30  nuts to the specified pattem and values. For single bolt tools, the bolt is tightened using a
crescent wrench, The bolt on this type of tool must always be accessible so proper positioning
of the tool is critical. To fill the cavity of the tool, a hose should be connected to the inlet and
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15 19. The apparatus of claim 18 wherein said vent conprises ag hRJcN czﬂg%pace
defined by the centres of said annul ar bosses and said annul

"The apparatus of claim 19 wherein said vent further conprises a condwt
(515) extending 20 through said oI | ow s 21. The apparatys of claim 20
wher ei rﬁlkvduuatﬂfw@wnéwamé ik OF ‘§1"*E "é‘é"&%’d@lhﬁe @}?P@H’GI ng from

sai d s% th%loﬁfl space and t hrough one of said bosses. 25 22. The

appar at'us ofl ai 7 wherein said bolt extends generally coaxially through
t he annul ar I.hﬂdgonammeém stopﬂlow thnfouﬁmquas up@tzam of a location where work such

ALY, AReR (5o POTOTRE SRgRIEhap p apbhould Tehja kel vy e

Ll e itk et e o1

a] ca] c & axjessible afterthe spdahasdecmicainpijted] Te)inla} arel cdlpajst b padittadeda] ca] ca! /
sslHec

: y##a$]é% 22 vlogk e aljovsmedipmutp orgperly Sl theioaLsavity and Rlepd off airy Farthe

a] ca] cahifboR kéud| Lidlducalremhaaheahe dpaal &ékﬁﬁbﬁ@éxﬁﬁ/ﬁ ed[ (u))-*4+++H
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c) a pair of resilient annular members (403 & 406) adapted to be respectively and

coaxially juxtaposed between each of said bosses and said annular faces;

10 d) means (414, 402, 408) for urging the bosses respectively towards said annular
body thereby deforming said resilient members in a radially outward direction against the
internal surface of said pipe so as to form a seal there between, whereby a first, sealed annular
space is defined between said recess on said annular body, the pipe internal surface and said

resilient members;

15 €) a means (409, 416) for introducing a fluid into said annular space wherein said
means for introducing a fluid comprises a first channel (405) for introducing said fluid into the
annular space and a second channel (405) for evacuating air from the annular space or for

allowing said fluid to circulate through the annular space;

f) a vent (418) extending through said apparatus for providing communication

20  between interior segments of said pipe on opposite ends of said apparatus;
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2. The apparatus of claim 1 wherein said bolt extends generally coaxially through the

annular body of said pair of bosses.

3. The apparatus of claim 2 wherein the vent comprises a bore (418) extending through said
bolt.
15 4. The apparatus of claim 3 wherein the annular body is slidably engaged on said bolt

whereby a third annular space is created between said bolt and said annular body, said second

and third annular spaces being in fluid communication with each other.

5. The apparatus of claim 4 wherein said first and second channels comprise openings (405)
extending through the radius of said annular body to allow fluid communication between said

20  first and third annular spaces.
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(417) on its outer perimeter;

- first and second generally annular shaped bosses (401, 407) provided,

10  respectively, on each end of said annular body and being coaxial therewith;

- first and second resilient sealing members (403, 406) provided, respectively,
between said first and second bosses and the ends of said annular body wherein a first, sealed
annular space is formed between said resilient members, said recess and said pipe internal

diameter;

15 - an elongate shaft (402) having first and second ends, said first end being
connected to said first boss, said shaft extending coaxially through the annular body and said
second boss, said annular body and second boss being slidable over the outer diameter of said
shaft, said second end of said shaft having a means for urging said second boss towards said first

boss;
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space is formed therebetween;

- said annular body including a first fluid connection means extending through a

radius thereof to fluidly connect said first and second annular spaces;

- said sleeve including a second fluid connection means extending through said

10 sleeve to fluidly connect a fluid source to said third annular space;

- said second and third annular spaces being in fluid communication, whereby fluid
introduced into said third annular space from said fluid source enters said first annular space

through said second annular space.

9. The apparatus of claim 8 wherein said first boss includes an opening (419) to receive said

15  shatft,

10.  The apparatus of claim 9 wherein said shaft includes a central bore (418) which provides

a vent through said apparatus.

11. The apparatus of claim 8 wherein said means for urging comprises a threaded nut (414)

cooperating with a threaded portion provided on the second end of said shaft.
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channels.

15.  The apparatus of claim 8 wherein said second fluid connection means comprises one or

more ports (409, 416) extending from said sleeve.

16.  The apparatus of claim 15 wherein said second fluid connection means comprises two

10  ports.

17.  An apparatus for isolating or testing a segment of a pipe having an internal diameter,
said apparatus comprising:
a) an annular body (503) with oppositely facing annular faces and defining, on its
outer perimeter, a recess (514);
15 b) a pair of bosses (501 & 504), each of said bosses being located on opposite ends
of said annular body and coaxial therewith;
c) a pair of resilient annular members (510 & 512) adapted to be respectively and
coaxially juxtaposed between each of said bosses and said annular faces;
d) means for urging the bosses respectively towards said annular body thereby
20 deforming said resilient members in a radially outward direction against the internal
surface of said pipe so as to form a seal there between, whereby a sealed annular space is
defined between said recess on said annular body, the pipe internal surface and said
resilient members;
€) a means for introducing a fluid into said annular space wherein said means for
25 introducing a fluid comprises first and second channels (502, 511) wherein said first

21



10 10y710% ()-f 110% () - w*DIEbC 10" 109%& ()-S 10% ()-fgl0% () L[f&ﬁﬁzﬁ -3
MB10%& ()-fz 109 ()- Df dEbC 10" SE&S10%& ()-yS# 10%& ()- 9! " 100%& €)
1109 ()-L' 109& ()-S 109%& () - w>ABCdE: / 10

10f 7109& () - y2109& () - 0$109%& ()-y- @OY%& () - +$109%& () - 91 ( GLOYE () - CDOKY: /

i‘g?ﬁgod/éE&/ 0 c)ﬁlooé)l thducgssls%g& ﬁ‘ulﬁ)mt% tllfg g/r'?nula(r c%la%O 0s.eud(s)ec ot c%%)nnel Qfacuates air

10”109 & () - i GhE &nfilal SPLUE dilows ShPHN&id o &P Shfohigh $5d QYLK He) ardhivdaC: /
10@!'10% & ()-@! 109& ()-9 $ 10% & ()- 9 $ 10%m& ()-S" '10%& ()-y&
10% & () - 3Qﬂga¢e thereby maintaining the annular space at a desired temperature;

08 1005 b 148 s @ U o o s )

10" $710% & (intehiBel Eb@léxﬁ$b(ﬁ%id( b1p$]cﬁf’/ﬁmio)srth¢éilﬂ§/&f (shidSapparatus thereby preventing
@ov' ()-&10%& ‘S f'lOO/ 21 d 10#109& gj) L 109 ()-109%& () -
1098 () - 10&Pressife ipe while saidl’apparatus 1s 1 use;

0 9 an |
1&2‘;&/%6»{&%19 C/sgau( s ?e?g%@f(ﬁ#&a ('éntg c]pej(@‘.@ e(x}end‘ir%ea g éﬁﬂﬂ% e]ugn%ﬁ{ﬁgg% | nd\{@lgg?c

" Headi r;gmaﬁ]b@gsesmauvamg piZ@]l'IangHe’-adtraigmB@fQﬂhmg-@mjvm a8 ficst and Rxebodiends, a

<O K h&@%?})gﬂbiﬂ?&%Fs{b{gg%%fe%@?{%%ﬁfﬁa@%@ﬁ%ﬂ BAR SEIBEP e
Newoh Reethrghil sonéi & U\/z\)?\f( Eirc\nﬁ%féferﬁﬂi d;é‘s pactdBEAB68)3Kténding between said

<=>7?@\BCDE I JKLNNCP abcdef ghi j kl mopqgr st uvwxyz ~
bosses and nuts (518) cooperating w1th salﬁ bolts. gnt] i yzil}

18.  The apparatus of claim 17 wherein said first and second channels (502, 511) are
connected to said annular body.

15
19.  The apparatus of claim 18 wherein said vent comprises a hollow space defined by the

centres of said annular bosses and said annular body.

20.  The apparatus of claim 19 wherein said vent further comprises a conduit (515) extending

20  through said hollow space.

21.  The apparatus of claim 20 wherein said first and second channels comprise conduits

extending from said sealed annular space and through one of said bosses.

25 22, The apparatus of claim 17 wherein said bolt extends generally coaxially through the

annular body and said pair of bosses.
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