2 1650713 1 67663/ 00121 NOZZLE TESTI NG APPARATUS AND
METHOD BACKGROUND OF THE I NVENTION Field O The

wo pvensisesr [ 0001] The present invention rel at eBCT/QA2007/001034
apparatus and nethods for testing welds and, nore
particularly, for testing welds on nozzles or other S 16507131
such fixtures. In one particular aspect, the inventi oo
is suited for testing welds while sinultaneously
appl yi ng o221 TBSTESE APPARA TS AN METHOD
Description O The Prior Art [0002] In chem cal or
petrochem cal plants etc., it is often necessary to

v I.di i fromone | ocation, or holding
BAC@§$¥ﬁ¥§Egﬁgﬁ%§%Hggﬁéhig eyance of such materi al
Field ! hyedtiog! udes equi pnment such as conduits or pipes,
storage or reaction vessels etc., which are generally
[0001}gn uifg@: PIFS@Y IMcatprEtlalps LoTmpataBisHing gnahodsdpmicaiing welds and,
[ f
o BLARSECY' i RUTORXEK A SULOTEAL: L8y STRES, e porier
aspeoﬁ)thﬂmlvemtlme Ruitl for ngtiagljvakie rhikendauleinepigde apig@i haraxial stress
is comon for each end to be provided with flanges,
W“mQEFHEHZ?o each respective end, which are then bolted
together to forma seal. Alternatlvely, t he ends of
pi pes or other equipnment may be welded directly

L@ﬂmmﬂgﬂﬁﬁﬁ;ianL@En1the necessary conduit. In either

as It apprec a h wel ded j oi nt -
100031551 it op e EPEREELPEG SE i R nERT Tk Sy eyyuicic
materid1€ froBt @fel18d8i0R oD 1dihABSIPRY drRther TIThE chrivepP@ideio® Wha@ hterial
t he case when handling potentially hazardous (i.e.
normall yingideegauspmenspeh ppgaadpiag ar pipEOOIBTagEOF reashedMesses etc., which
are g?fl%?ﬁgr | atlﬂutfadftt?regtﬁt ?lg&? e’?ﬁ%{o‘fmk? OP§ IaI%?% ﬁg&%ﬁfaﬁeaéonkgﬁng
equippieﬁtﬂsgeﬁéraﬂg aélpewsdtby(seldingabe ﬂd:clamry M@G@&bgethérl avgesample,

and.t he, Ilke) toget her. However, a particul ar problem
whenjgingieadigterl s ﬁf&@&?%@&%ﬂ%ﬁ Wgccwn%@f cpgheenidrip &g prayjded with

flang@, w‘é’ﬁie@?o H%Qeéﬂ?:cﬁ@é D AhERZ Hef btoﬁe@t 'ef?l%r &)r%)}[rg%nglﬂ.

Nozzl es generally conpfise a short con
Alteragityelyn gwrendsl of pippes mrothd:rwtqmpm@namagp»emah@pdl direatlpiqeether for form

d. t havi The t
the nof S Bes o DL RIGT £25ok LR GPPIERE AL e NG e 60Tt s form
a conﬁﬂeté’@é‘&‘i e a@%&%t fdaRigeof tﬁ@ﬁ]@%ﬁﬁls\{ﬁmg trédsForkRIRI 8 is

h wel ds is known in the art
partlcularly the case when handling potentially hazardous (1.e. flammable) or toxic materials.

[0003] For reasons of safety, it is often necessary to periodically test the integrity of the
welds used in joining the various pieces of equipment (such as pipes, vessels, flanges and the
like) together. However, a particular problem is encountered when attempting to test the
integrity of welds used in joining a nozzle to a pipe or vessel. Nozzles generally comprise a
short conduit with one end inserted into or abutting an opening in a pipe or vessel and an
opposite end having a flange. The joints between the conduit portion of the nozzle and the
pipe or vessel and the flange, respectively, are sealed with welds. As is known in the art,

nozzles can range in size from less than an inch to up to several feet in diameter.



nozzl es can range in size fromless than an inch to up
to several feet in dianeter.216507 13 1 67663/0012 1

wQ 0@0A4)38The prior art teaches various tools foPCT/CA2007/001034
conducting weld integrity tests on conduits. For
exanple, U S Patent nunbers 6,131,441 and 5, 844,127 , .,
(Berube and Carson) (the entire disclosures of which 6300121
are incorporated herein by reference) teach weld

[0004]est TH@pItl&Oirﬁte\%He@ Ratis® BbER far dmdhiétfid @éldSﬁ@ﬁﬂlt@ﬁes@J orfconduits.
pe (for exanp a section includin

For egqmplédﬂ St Réteé@@tmlmﬁs 033541 grd pBasday ngm an mﬁ@rﬁ (the entire
dlsclocs%g rfa}h darQﬂQ: l’;ﬁ%atgé) ﬂgr%m hxlee?eg?nec%ZteaQ}? FPd? tﬁstiar*glqoola which

ner sur ure o
isolatWIatphﬁn:uIalﬂ eecammuif arpqsqo(afmeemﬁlplrm Rist@fomdnyi e dywaayand subJ ect the
pressure drop nifies aleak in the wel d. [ 0005

sectiopedp arVERATBRIC 811 lt}?QfCPB%FaJEFél aABlacanase Ay ucetdmy the fool and the
inner ML (S kesw REsbBb e ifid RFRIPRE %ﬁﬁa&&»ﬁfé 1 ohit tored

ref erence) eacheS an apparatus or testin ds use
wherg¢hy emeycplmssunwlmp gignifids addndvin thewéldgure 1 of this

reference, the apparatus conprises a first seal plate

that is placed on the inner surface of the vessel (for

[00053 X aNPISDat@NAuRbees, 263 7S E@ erh AR CHn)i(EeBGH BL18Rre of which
the outer, flange portlon (i.e. the flange face) of

is incprperateszhrain byirelcsnsk) tghelice gn aprarelon fedessingmeldsaishd to secure
h I
nOZZItQ%W KL ?l&% ﬁﬂ?ﬁgu‘?‘% flo? il Feférgllii{gﬁ b;%) ragll %nges%g@rsp L a] %late that

i S manner AR NVE IS Seal

is plaadilorathpiess wiiifaderd tid vesskli(for ierimpldygala tdeenebdal p}%ﬁe that is
' be understood, the grocess of urging the pla

[
secur RS BRIt AEHIOBAS LB Qe e ob BIGSsi JBO FoH Bl are
conndcddf cafPbthECarRNnt b d Ar@@&%e@iﬂ ALP%?:% Etﬂgﬁﬁﬁltﬂéother. In this

provi ded on the nozzle
mannab thveenatekomolbed isrsefled end e prasswizi x@ﬂmﬂfls oitedticedabérsint oAs will

be i GSioaf g PEB S i it e B B the R BFGES

comph&Siffe férce Xt dpphigd bH rtlﬁehﬁing%hh@%&?& RO wWRIs$Povi@4d on the nozzle.
providing a "worst case scenari 0" so that such wel ds

can be tested under extrene conditions. Mire

[00063‘3‘r NG W%;]\?%h the a{')(?\? c?esgﬁ(ll)edtr%fe??ncgs grotvpde C3h ?dlglicftttggYe 'f10r tf;]sémg welds,

an axil a ansi on

they a/beki%gﬂ)aell ta gppl@sﬁ;ﬁd].y aSUIMARYc QgaTidEtHeNWENT HOW e &0 théte dxists a
ne aspect, the present invention provides a nethod of

need farex PRI WIS SBRET Abels [oF RBYIZING & OYRIP apmEpenarial] sorfhat such
weldd &8 HRRBI&I ﬁrﬁie? BeSerd f&d_?lﬂld?)@z A Ste Qﬁﬁﬁﬁi}ikb tgllzﬂl%(%xgsj?f need to

interior of the nozz moni t or i er nal

condyst esklitests wihiile ppltyirepgul axial gxpamsaxi fafceamn‘he eskisbeinkaestea.
on the nozzle. Such nethod would, therefore, sinulate
normal axially expansive

SUMMARY OF THE INVENTION

[0007] In one aspect, the present invention provides a method of testing welds provided
on a nozzle comprising: sealing the opposite ends of the nozzle; pressurizing the interior of
the nozzle; monitoring the nozzle internal pressure; without applying an axial compressive
force on the nozzle. Such method would, therefore, simulate normal axially expansive

stresses on the weld during the test and increase the accuracy of thereof.



stresses on the weld during the test and increase the
accuracy of thereof.2 165071 3 1 6766 VOO 121 [ 0008]

WO pooanedsker aspect, the present invention provPABEEA2007/001034
wel d testing apparatus or assenbly for testing the
integrity of welds securing a nozzle to a vessel and , ...,
the |ike wherein the apparatus includes: a nmeans to 76300121
seal the flange end of the nozzle; a neans to seal the

[0008) €SS arRBeM ke Mtk Bescdnbh trveREF] FrovRIRE a v el®RBSnd Shparatus or
pressurize the nozzle interior. The apparatus also

assenjbhe fqzrd@%ma thesiategrit el Yeldp sesuring ateezlp fes segsel apdithe hke wherein

the apg)q atlﬁlso 86{ g | énaq? E)teéeay hg%akggaxgcgffstﬁg ﬁgzz% lrﬁ%‘% t&Feal the vessel

openiag Bﬁ@ bf thE mezilevexitd mearptoprddasiza th@h(&kzteaﬁtelnbg The apparatus also
i apparatus for testing welds securing a nozzle to a
includes amgans fpramaRiioring th%\meﬁairavvémhs OPEFB fPridsrdidyng dhegpresence of

leaks QPP Gebfls PG RI&E! wal | and an opposite flange
portion extending outward fromthe opening, the flange

havi ng an outer face, the apparatus conprising: - a

l'ind for nounti on th flan out face for .
10009 o Ty BTRP R R8P e Al oGS s fortesting
weldsf@wﬁkﬁﬂlg']ﬂn&\izﬂéﬂorh V&I MBS BB) 21 Ha\ﬁh%§ Stetri&$ $8lded to an opening in

openi ng; - a neans for bi asi ng the back pl ate agai nst

the Vttsrvﬁé Wﬁé‘s@é‘l angppsiteollgnge g ionesxiending: aityyandyem the opgning, the
wthin the nozzle
ane AT hPDUBF BREN: AR IR % e [ooto) 1
anattiexl faspeaiiting drethie flaagd ower ﬁb@ﬁdrd@ﬁm@l)ﬂﬂbi’lﬁg ltIQ:fﬂange
testln he i ntegrity . of wel d securing a nozzle to a
ve§§’é‘F i%f‘ef% e iy hs Versshiopirei b Ges deaning: an
OR&NHh&Gs ity BiRgny BRBaLK PRl 2 AR @1@ VRERPR L & d rbgs%al there-

portion extending outward fromthe opening, t ['ange
behWﬁaV|ng an outer face, the nmethod conprising: - seallng

the f a back pla
i PO RE 1B GEF ot FoSordae R BB bRy BE AR R fhe back
platet he opening; - urging the back plate towards the

vessel wall to forma seal there-between, w thout

appl ying a conpressive force on the flange; - creating

[001(@ozﬁﬁeﬁ%g;e??g&cymtﬁah{)er{tg% p'}%éés | meﬁl%d PALE ngb ﬁle n%egrlty of a

weld securing a nozzle to a vessel, the nozzle having a stem portion welded to an opening in
the vessel wall and an opposite flange portion extending outward from the opening, the
flange having an outer face, the method comprising:

- sealing the flange face with a blind,

- providing a back plate within the vessel, the back plate being larger than the
opening;

- urging the back plate towards the vessel wall to form a seal there-between, without
applying a compressive force on the flange;

- creating a sealed space within the nozzle, the space being bounded by the inner
surface of the nozzle, the blind and the back plate, the space encompassing a region

containing the weld;



surface of the nozzle, the blind and the back pl ate,
t he space enconpassing a region containing the weld;?2
waewo/i43s38 1 67663/ 00121 - filling and pressuriRCTYGARIR/001034

space with a pressurizing fluid, whereby a radi al

expansion stress is applied against the nozzle and an 1650713 1

axi al expansion stress is applied against the flange; 030021

- nmonitoring the pressure. BRI EF DESCRI PTI ON OF THE

DRAMYI NG d }9@@3111‘121-5%%5@ spRd wothhesredsBALME Qﬁud)fwﬂep@)y a radial

invention W ll beCone nore apparent IR thé fol | 0w ng
eXpar@eInaﬁtlteesjlsdlesl@frd againshthiemowhle ehd pefeinkexpensien steche it applibd against
the 18 ended drawi ngs wherein: [0012] Figure 1 is a cross

d&ctional view of a weld testing apparatus for nozzles

as rk&awfink Rhd fresqped.or art. [0013] Figure 2 is a cross

sectional view of the apparatus of the invention

according to one enbodi nent. DETAI LED DESCRI PTI ON OF

rAGgNgRout the description of the

BRJ%FE§%%¢k;n the Qﬁ%omnng terms wll be assuned to have
[0011t}he Tbédeant ptheassnatadetic mmeantiogsill p&diE mod Mm;aaient in the

will, be derstood to any. equj pnent or rat us
folloyige giadd dessppypam Whish e ISA@aCL?Je e anpenduffpings wherein:
"vessel" will include vessels per se, pipes, drums,
and any other simlar equipnent. It will be understood
[0012f hat Fiduee T srawrossesssiednal viswisledwildtesting sppashiys &3 rzzles as known

1nﬂm§%ﬂ¥%ﬂ'ent way to enconpass all such equi pnent or

pparatus. [0016] "Annular" - this termis used to
descrlbe a body having at |east one outer di aneter and
at |l east one inner dianmeter. Thus, an "annul ar tube"
(0013); | | Figered sumaasssotrnah Vil 910he errseatis efhamientien acgaling to
oneegﬂ%ﬁﬁn panmeter. An "annular disc" will be assuned to
an obj ect having an outer dianeter and a centra
aperture thereby providing an inner dianeter. [001 7]

peryE o BN T MBI i nal - axi s of e
[00143t eml“ﬁfou%ﬂ&t@l%z@és@ tIdHASH the fveRtior BE $8llovAhg t@¥s@Vill be assumed
stress” be understood as being a force applied in

tohaﬁﬂbpﬁébnwogag@c@kﬁenmm@mphe | ongi tudi nal axis of the
nozzle. In general, 21650713. 1

[0015] “Vessel” - will be understood to mean any equipment or apparatus to which a
nozzle is attached. As such, the term “vessel” will include vessels per se, pipes, drums, and
any other similar equipment. It will be understood that the term “vessel” is used herein

simply as a convenient way to encompass all such equipment or apparatus.

[0016] “Annular” - this term is used to describe a body having at least one outer diameter
and at least one inner diameter. Thus, an “annular tube” will be assumed to be a hollow tube
with an inner and outer diameter. An “annular disc” will be assumed to be an object having

an outer diameter and a central aperture thereby providing an inner diameter.

[0017] “Axial” - this term will be used to describe a direction taken along the longitudinal
axis of the stem of the nozzle. Thus, “axial force” or “axial stress” will be understood as

being a force applied in a direction parallel to the longitudinal axis of the nozzle. In general,
4



67663/ 0012 1 the term "axial stress" is used herein to
refer to an axial expansion stress unless otherw se
wmoaoed438p9018] Figure 1 illustrates a nozzl e wedtTICA2007/001034
testing apparatus as known in the art and as taught in
US Pat ent nunber 6,463,791 . As shown, the nozzle 10, 16507151
includes a stem 11 and a flange 12 joined to one end (766300121
of the stemby a weld 13. The opposite end of the stem
the tekh “aRial QkREistRePRerBRAD ir&¥8r loMhnt 4381 \6@F& Rl onldre BYulBR Beherwise
of another weld 15. It will be understood that the
notedyessel wal|l would normal |y have a curved cross
section, as shown in Figure 1; however, for
conveni ence, the remaining figures illustrate
[0018jc hemhiure hillustrate b abzmahleld fektind dppashssk@oWwnde fst 205hd as
that the stem 11 nay_extend partially within th

taughy gx US| Pajent gumper ¢ |- yAskW t})ngﬂzﬁ,e l0gncludes S stem 11 and a

_ : . _ . '
BN S By LGB0 SO Ly
joined ppar apansngoifn thdreesselvidrityi opansmifiladothbrew elfildise Ibeill be understood that

adapt apl e to sui ny configuration. The testi
the v A S umobrialy B Gy PR 1 Sheyth i grgd: however,
for c§if@hicRt AR rtfalthdd fibgreP!IREOSc WM M chiNEa VIESWEMN. E4viAQlso be

as to seal the inside end of the nozzle. The apparatus
undergiopd th#idhytien 1d macerend putidiywitkiaghe ptsaeld 4147 is frrpmpsly known.

: i1 ' fl > 12 and j oined thereto by. .
A fO8L LGPRE ORI PR PORS: AR A H S B B
at theGQres$ahgall. dhd appdretus s0die iBealtion gvonkirherdorsibeladbgabls eslsuit any

as kno in the art to achieve the desired sealin
Conﬁ&&.ﬂ“@&% esting ywarateriieenrenst inpieRa Ers&tléﬁ%se@ﬁalate 16 that

is pla%&?w‘i’iﬁfnlfhé’(/estsg‘lemvﬁsa%% set (TBNKsiRE e AEHH ggpzﬂéi ?%G%ra]lgltus also

ring 19. The i1 nside and outside sea ates

includep sageeojdobneiletsogatidter 7 blyat ongosgronet kegaitstehe DageQ.and joined

Ti.ght eni ng, 0 e.ti.e.rod,20 causes the jnside at e
theret A s b L T atif o S P LR Bt o P hes pBLEhEF such
sealindBhbmbdivg11beaWd & Kridwina (NOAt fRacBievE IR MR7Ed &ealiflg. For

bei ng sealed off. A port 2 1 is used to introduce a

exampiee 8 ¢l betiwegn thaingide atate tthendiibe Madl ofshavessel |l mayler achipved
- h : : i.thin.the nozzl.e i
using 3l 157 Pk ide P REGERAL Rt g dar Rf5 e Todether by one
or m@ot @8 sodse20d rﬁghteﬁinge)ﬁlﬁ&gﬁa fofl 2i03>dh3ba&1hd/igsigf3 pﬁitéﬂ?&%&%él%d ggainst
.or | eaka inth .13 and 15. [001 As di scusse
the mél%%gm? ggthﬁ rVieEﬁF?‘é(\FAlﬁ- géﬁe{?%‘t“a 4 tflﬁ|\10|[l+aufgﬁt1 tbe pp#ale h beipg sealed
off. AP usR AR LA A8adbiotht ORI EHARE! 1 ffer o
conduyitithd tesi, tha preseurgmithim tHeunozhle is sised $s thehiatir¢dlevel @nd neonitored.
ld be subjected.to in normal. operation i.s _an [
Any 380 BBa3 REREH shfede 3P SBaeBRS P ehbe R et %y 1 ana 15
the vessel 14 inpinging upon the

[0019] As discussed above, the prior art apparatus, although efficient and accurate,
applies a radial force or stress against the welds 13 and 15. As will be understood by persons
skilled in the art, a further stress that the nozzle would be subjected to in normal operation is

an axial force resulting from the pressure of the contents in the vessel 14 impinging upon the

flange 12.



flange 12.2 1650713.1 67663/00121 [0020] Figure 2
illustrates a nozzle testing tool according to one
w@aspeasssed the present invention. As shown, a PORZA2003001034
i ncludes a pipe portion, or stem 32 and a flange 34,
simlar to the nozzle illustrated in Figure 1. The 216507131
stem 32 is connected to an opening in a vessel wall 366766300121
by neans of welds 38. The flange 34 of the nozzle is
[002@ ONnephues) fitistrhRs §1hem 18 Leshig Wal Q@coﬁﬂng KO6nd RBed 8F BRSFSsent
of this description, the term"vessel™ is used to nmean
Invenging. ¢y[FBowR, Wlkﬂ%mcwé% fpipa PABIA, er demadhad a flange 34, similar
t: S es
to the Ilﬂ)g%%l 1Hu%;§1?egism F@%Lgﬁﬁ 8[216 Slteggbe S%%L]Fgcgﬁop#h %%H{ng ina vessel wall
36 byohedrRefiweldits. thel firziga dé 1 ehehldzpid if taigeted 2o thla&tenil 52 by welds
bolted to th flange outer face. This is _done using
40. igafhespumossn Al RSHEF AR RS TASVeSHRL 5 45RG (BFERany pe of
h R bl
A PR T S e S A TV
holdingtankraspms eski | led in the art that gaskets etc. may
al so be used at the interface between the flange and
the blind flange. On the opposite end of the nozzle, a
[0021ack TpE apardtGs of the hevcappairRiudss b $1iRd Ovhged mﬁ RibBItEd® the
vessel . As shown, the back plate 46 general
flange gpisy fa§@s TalSpﬁﬁonﬁauﬁlnﬁgbcatswsa@d@ssoarwedamg@ﬁ%rvam e bolts extending
e
trou B R G P LY BT RE Ehiide l0° R0SER gt f3in ve
knowrto mefs@ns:sinﬂatmsihe he thatigeskesutd. acey 4 l@ﬁf usteh at thessteHace between

wal | The rim5Q is al so.proyi with a sealin
the fGes asdahe DL Ras” S & PpRG By EMentar 6ot bikepiainds of the
apparfatudliPprol RIecdBvithiPIHRSSWE A8 Jhowh, e bR P1RSI6 |geff@£llly 3Bnprises a
as described further below For convenlence

pan hgélaguarb@smé%\mgi 5gerwr¢11y It?épfflldrctuﬂﬁéb’ ﬂ?@ffn@im&tdmﬁ@ él"shedmaleﬂate 46 is
sized to Bglar%efrmﬁan tﬁ’lé Vesste% emrig stol'{ﬂz%% st OO Zagltﬁ tﬁa 1%5F]L§rfa§§ 33 of

'S no

the des@elaﬁall %yrhe{ 9052) is ilke pb@ﬁ&ledlk/ﬁﬁ e séeﬁlnlgSnéHh@‘QQ d@dh W6 & O ring or
more tie rods 54 that extend throuah the nozzle

the 1113@50 fthﬁtethﬁ g PO IMIARTAE UG ek Wish B vessel watl 2@ hescleserihadfurther
belowafd ol?)ln%rﬁerﬁ;@ il (s{eﬁﬁl QR n@ @g %wﬁ %63&%(?%%%6% lteg A/gaarnd(b ¥ing;

through the nozzle iero
howeper, itawiﬁﬂiellyldanst(@dhkm this tetrhxmdj@g,}kls moameartGo hiynithk dsaling means
571 or may be secured thereto with nuts etc. (in such
m@B‘éévayt he back plate 46 will be provided with suitable
apertures for receiving the rod first ends 53).
Alternatively, the tie rods may include threaded ends
[002%] or @hgbgqlqﬂjatg dfp$ piewired rwith ¢rreeasdieete tic rods 54 that extend through the

nozzle 30, the tie rods having first ends 51 attached to the back plate 46 and second ends 53
extending outwardly through the nozzle 30. The tie rods 54 may be permanently attached to
the back plate 46 by welds etc. or may be secured thereto with nuts etc. (in such case, the
back plate 46 will be provided with suitable apertures for receiving the rod first ends 53).
Alternatively, the tie rods may include threaded ends for engaging complementary threaded
holes in the back plate 54. Various alternatives will be apparent to persons skilled in the art

for attaching or securing the tie rods 54 to the back plate 46.



holes in the back plate 54. Various alternatives wll
be apparent to persons skilled in the art for

wa@tdaoaadsegy or securing the tie rods 54 to the bemkA2007/001034
plate 46.2 16507 13 1 67663/00121 [0023] The second
ends 53 of the tie rods 54 extend through the flange ..
34 of the nozzle and through apertures 56 provided in 6300121
the blind flange 42. The tie rods 54 are provided with

(00237 Sedhé RGofBans 5 fltRe 8O PdHsSAtRadndtth®uaR &lct @S 326 @k nozzle
the blind flange are seal ed. The seal ing neans may

and thyonglt dpsatufesrSoentavigr@inathp abikd Hgngsl e dTheatie ©Jp S greatrevided with a
seali l rlnc?gl]l% 5%48“394 Fe th&lpﬁle%s 1%%5&83%@ l'ﬁ_ %g AreselRG kITF% sealing
I}% ul or conveni ence

mean$ ﬁﬁﬂylcﬂglplﬁieaﬁﬁ e’iSled d pabEmrg%‘l:ﬁfd[ el Ot iongdhétt elmo@Sexample, the sealing
packi ng gl and; however, it _w Il be understood that
meang a%rﬁpltl%ﬁsmms\ﬂag;?or &s ppmealytnopg injths et Rier cwaysmigrpe. the scaling

meanggg%ll%g réf@rr@@)’o H@é’m a8 %lﬁﬁ% %&?Q liidWé\Jg? Mt \Qﬁi l?é’\ﬁndéﬁs%bd that
Installation of the appgratu the invention wt
such @rmowidgy,1s nhiemeotid hatti tbesefing hmapa&& imguyghandss 88cwnet] further
the O.ring,.52 tabl i shes seal d space or regjon 60 .
belovg Bai At 0 BBtIAMS AT Dy e H BB AR, g pgnbination of
the pdkinptlAidBH3and2h&0didd 2 QedblikiesHe@aRA kpackior Pegié 60 SABM the
32 and the flange 34) and a portion of the vessel wall

nozzlgoundeditii e baskatere 4pt thaiblind Hlangiiforst e dorsc pramanirslic. the
stem §% 'alluji ﬁ]% é‘la‘ﬂ ??) dﬁ{dt dﬁ'ﬁ n Bpff’lﬁ QY ?&/a?f%t 'hfthtlﬁ%g%r%ﬂt will be

require pon the
undeﬂsexod Gyypeesins Elol’ledamh'p be tht dic mnﬁbdr ef tid Ir@imiél&éqlhﬂﬂll will di:pend

ingle t d ffi
o R GBSl LG S IR Bpeloots sl i

rod 51 8] Heesqfﬁa%ﬂt h MR et 6 152685 RIS, Gipl STy @Rt b xlnxy be
equi di stantly spaced. [00Z4] The bl'ind flange is al so

requigsdeWeh abthytigrody bdieg civcemfegerftially eguidist@@lysnaced. vent
port 64. Such ports serve to allow a pressurizing
fluid to enter within the seal ed space 60. The vent

[0024)0r t ThabEnd AafRdt eldo rdvvable o FaeNvith ol B&t B2 Rhd @ wvent port 64.
hoses etc., not shown, which, in turn, are connected

Such pgrtypeiEe t%@ae@p@qwrﬁmﬂw@ (R ptaswrhiadhe sealegfspagres0. The vent

ports RfARHELEL &g&% y%ﬂ%sa{égag%ﬁ RO s B mot o3 Oflch, in tum,
are ccmnected & bther neededs eptiprpeanttsactbs @Sc!ll\td:edﬁdh@prekd’lﬁzb@cmud pressure

|ate 46. Various.other means of . filli d venting
sl 862 aliR ngt Bohie “u b el anipr cRligne by HF R pp pr Bigre fill or
vent ﬁd?TstdEepra{/ﬂded bRORHackples6 VhgSsk d’ihérl'iﬁeaﬁﬁ bf ﬁllfﬂlg and venting the

conducting an integrity test on the welds 38 and 40,
sealed B@cgéalwg bkaeené@persors skelledgnézr st and then filled
with a pressurizing fluid so as to pressurize the

seal ed space 60 to a desired high pressure value. The

[0023)r es W idesdribed irethe ARNIN @hadcting MehREfiyest on the welds 38 and 40, the
sealed space 60 is first created and then filled with a pressurizing fluid so as to pressurize the
sealed space 60 to a desired high pressure value. The pressure is then monitored to determine

the integrity of the welds. As known in the art, any pressure loss signifies a leaking weld.

[0026] It will be appreciated by persons skilled in the art that the apparatus of the
invention allows for the development of an axial expansion force on the welds while the

pressure test is being conducted. As explained above, the application of such an axial stress
7



the integrity of the welds. As known in the art, any
pressure loss signifies a leaking weld. [0026] It wll
wheoodpmsesi at ed by persons skilled in the art peECARIR/001034
apparatus of the invention allows for the devel opnent
of an axi al expansion force on the welds while the 516507131
pressure test is being conducted. As expl ai ned above, 460300121
the application of such an axial stress21650713 1
serve® 1Ok (1R 1edre S8EMES tdsP rddLRy by @in{mitﬁlga%gﬁﬁﬁt’ 8pérafihg conditions.
results by sinulating "normal" operating conditions.
Morenped (i b it apapiajus of fee mpyertroat i Surgfer pmvldqd\mlm p &eni spport plate
t
68 th%t)‘g g%‘lﬁﬁy BEtS&’ar&i‘g‘é yﬂ&réetg% ?rgy %@ﬁohﬁh' @ltag u%g ?sf, Ia Sg
from tﬂbaiozizl%: 30. M pludilite of separasovaydd 7O Aictdie pwszlabcehaﬁng Afirst end 71
rallty of separator_rqods 70 are al so provid

adj aCﬁr&\}hmgeSae lrand gyseegiigl epd 173 hyestod ey ay Hberey dsb) Tla%ﬁrséends 71 of the
I

RO 0 G ALY 17 B S SR

surfagu Iﬂwofahbeassreh‘galﬂ)a@ The bcmlmglmdé/d m@mqmstrlst: hesirgli¢ emit, in which

surface 35 of the vessel 36. The bear.ing. pad 72
case PSR Rmtral adRn SRRt AR i NP oge AT Ra e may be
provig@ned tlelnd@bnedcBlof gltapes 7\ TR Srbhd ehds, 732 MEERParaddr rods 70
i ndi vi dual pads nmay be provided on the ends of each of

exteng jlaropigly aperpiresTiiavided Bhide dioaspiate & Nwfa 74 é‘{é%i?rat"dﬁd pBdlee second

| t
ends %Et&?é&%aggoﬁl}{dg l’}ggo g? g)r ltoirf%t\g/?zg@ (ij%\é t %ﬁoﬁtﬁﬂ&t@% ﬁ‘% de51Tred position,
a set divensepanafrom theblhchﬂa@ 4s Roo thie patpesaq dwilidekuridesstood that the

front _plate 68 in the desjred position, nce
secongi@ 78 GhHEHEP B DR E 5 e te R AR © SDabbe Gonf plate 68 to be
adjustéd! 1bn A UNAGT85RAQHe EdRtal b8 of BRI, I8 Wﬁle@sﬁgd ﬁd@ﬁlon It will also

separator rods are adequately threaded to al
be unﬂﬁr@mdpmtﬂ@e @@altatprbs@d%j: psqferdblyoqmgumlfmmtaallllywqaichm@ltmél respect
to each r{f'l oas uall cpw Z1 % % desired position. |t

dtnder's ?% {%1 sg%hrator rods are
preferably C|rcunferent|ally equi di stant with respect
each other so as to equally divide the |oad

1002'&1 her 8 he fpieriate 4leopaipdesapertisito fraive the aeronds d3esthe tie rods

r f.
54 BREH 4102 PR BIR QUURIEDIR B3, 0 LU e
the frpntepﬂetleaﬂ)ﬂl y praferaed @hlgabmbhte theaieneds 54 arctshauréd anthe [fitoat plate 68 by

s 19 B S BB AL, T 155 S e

rods $arl rs@éﬂré’&ﬂ) th&badkslhieafee A HAB oM EyiItHAQINABRRBHL & tﬁ@ﬁ@ts 9% are
the tie rods 54 are secured to the back plate

tighteprd,sthe hackplpte 46ds fiersk agapstithe agner Rerfangt3s diah%nve@sél wall 36 and,
with {hquérlggs}ﬁr?Pfa %E%g,g %g;(thte hg&% lége 6SeJeﬁ{u%§gf rglal’ansse’glt\ﬁhl% hhe vessel

wall. | mbvus alem behndehﬁosdaﬁj/ p&3onst héildaaa kheparg tveittdibe @URBIndebh ¥f the tie

with the vessel
rods 54 the front ?ate 638 and the separator rods 70, any tightening of the nuts 76 (to cause

gé&)n away

the back plate 46 to bear against the inner surface 33 of the vessel wall 36) results in an
opposing force applied by the first ends 71 of separator rods against the outer surface 35 of
the vessel wall 36 (the latter force preferably being conducted through the bearing pads 72).
Thus, as will be understood, no compressive force is applied to the flange 34 of the nozzle 30.
In the result, any pressure built up within the sealing area 60 results in an axial force being

applied to the inner surface of the blind flange 42. However, since the blind flange 42 is
8



wall. As will also be understood by persons skilled in
the art, with the conbination of the tie rods 54, the
wo e@nti43skat e 68 and the separator rods 70, anyPCT/CA2007/001034

tightening of the nuts 76 (to cause the back plate 46
to bear against the inner surface 33 of the vessel 216507131
wall 36) results in an opposing force applied by the 60300121
first ends 7 1 of separator rods agai nst the outer

securSdifdf 6 €lad&e B of the n¥£As euchatihl Bee(it fiRrdfate £o ?fp%'h@@ to the nozzle
preferably being conduct ed t hrough the bearin

and. Taagm. s el YR Ao AR B SOUE e BoRpPeBREND s,
presstrn% Stéﬁ? @hx‘lcg%;etdglrlté}gg lr}{aélﬁ%gﬁ?tﬁé rrtgre E{Hj%rﬂgl?ﬁsexﬁ%%% nlollglxqtafl S%wmng
stress6f andeaunbtesthe resaresalxd talbefrmneelebmda@leappl ied to t he

i nner surface of the blind flange 42. Fbmever, si nce

the blind flange 42 is2 1650713 1 67663 ' 00121 secured
[0028]0 t hfodd @ﬁ'&ﬁiuﬁéntofhetblaﬁnﬁ’g)]t;ﬁseﬂ ot als they &ﬁnbr‘f’se

therefore also applied to the nozzle and, in turn,
electrpmagigis xR ailaw tho firsends T1 ofybe agarasei ratledo byqumsstmnzéy
locatesd((l)A t!hg%u Ll LU I?acea_’arg dg” é@eur%s 4 ls urllejf)t nﬁrﬁ(%t Coﬂgar%e% nuts % coupled to

the nermiu r5r4| mg; wit Irtessesrsasod, &mahlIEalﬂ hieirs@$ling @8 Uppsathi®siBee, in such
ggte de?endable [0028] In one enbadi nent, the bearing
case,

dEom plasg 0% weukhapt nged o hedielE while figkiepingdhs BHaghet s
Elect%&%eﬂs Qf &lis 8/‘{.’{6 taréeccfn'nﬁ&tlly%g%n Ti-le Qsob RRSERRSAb Qfénnectlons and
rods 70 to be positively'located on the outer sur
poweBspuwgfe ttheary agissbwndbt c@Fepienar t o engagi ng the nuts 76
coupled to the tie rods 54. As will be understood,
this will aid in installing the apparatus since, in
[00295 UChACfagRer dnftdirhentiof PheddpDafBusWIuhdinRerhtiME8 dhdven BEFigure 3
hel d while tlghtenlng the nuts 76. El ectromagnets og
wherg ikaclemgris areddefiirgnvijh fissare rafienas senrrat e with the letter “a”
added 0?\%%?1;[}gsh%%%\ryglﬁﬁ énlg 2&1%%2 g? ‘ﬁﬁg F%B{)’% &%n? 4 e n %‘rjrg% { Fr?nt plate
(as dlkdlesﬁimbawa)tlslsbﬂﬁteﬂh §pe¢lﬂea‘ltyl, lﬂshoSvtﬁlh(F\l\gurb 3, Ebgppz&at%s includes a

) ere ke el e en ied with the same
btind {37 AHER SR A8 TR DI 140G 1 h Corapriea dggereldy a plate
havingladubnibér M%l&o@esqmgﬁ whcH zﬂ’g badediholtdud Bhén the blind flange is
enbodi nent, the need for a front plate (as discusse

mOUﬂéﬂ&b@@PSleno Bo¢ htied ﬂal&%@nfowacmr@d toatbe spovwutenfasd gfithe flange 34
usmg?fhe ‘é(n?sl A 2@1% i@é QS%?%IQ{%'% I%%FS cflSa 343 (égnqxﬁ]%glag%‘%sﬁz?&g%%ng flange 42a

also lgﬁneersam yncevepk pbigs GRMMAEH & distTResd BbvAOAL BRb fentibAQUMIve, it
ch are passed bolts 44 when the blind flange is

will bﬁﬁ‘&ﬁ?rétﬂ’ofi ﬁh% 8y tipsef 23vkst o other surh srding Meapecanchaiprevided
betwéeg tﬁ@@llm QUL thd f?eﬁl%e q’éce ég ?rJ\Jl(‘?entgg n&%eﬁ%keﬁg S‘il&? §askets are

lts 44 an the associ ate commmon
cmnmmanmOWmenbband fl ange 42a

[0030] As shown in Figures 3 and 4, the back plate 46a of this embodiment comprises a
base 48a and a perpendicularly extending rim 50a. As before, the back plate 46a is sized to
be larger in diameter than the opening in the vessel wall 36 for receiving the stem 32 of the
nozzle. An O ring 52 or such seal is provided at the terminal end of the rim 50a so as to
enable a seal to form between the rim 50a and the inner 33 surface of the vessel wall 36.

Preferably, the terminal end of the rim 50a includes a groove to receive the O ring. The back
9



also includes fill and vent ports 62 and 64 as

di scussed above. As al so nentioned above, it will be
wareensiseond t hat any type of gasket or ot her sPCHCA2007/001034

seal i ng neans can be provi ded between the blind flange

and the flange face to provide the needed seal. Such 6507151

gaskets are commonly known in the art. [0030] As sShoWn74s3/00131

in Figures 3 and 4, the back plate 46a of this

plate 865 9db Hﬁ'[llde@@'ﬂ&hgé 86 cAchARE rﬁﬁﬁlyaaﬂwardp@&rﬁ%ﬁkdB&H|4§£ | will be
extendlnﬂ rimb50a. As before, the back plate 46a is
®

appresjagasidhats ﬂamgﬂ@emay he itegrel with thednse Aga. opebéfary. the table plate
3 iving the stem 32 of the

46an%§§§ﬁég¥§%4 ISP%ﬂgéé%ﬁg such seal is provided at the

term nal end of the r|n150a SO as to enable a seal to

forn1g bmeen t he r|n150a d the inner 33 surface of
[003kl,e B daneagy s Pag! ?Wft%@mr@htymloieé@ﬁ@m%ﬂ tog eIy bolts 82.
The Hofte 821 A%l REhHEES! @ SABNS t

c ol 7 oifai Tonh(cis @ AcfiBehds E%? e}{ﬁ%raxbeg?ﬁ?g O Beferwing the

secthnﬁ togettes. &n cﬁnmgleocsmeetxt}endagmgtsr%chrabtwmdvdtwmr ginfitr&Snmto which

the bl R bR e 4t B AR REPHEL TGS e sty ot FERgs 52 for

securlh@Cke pAckiRatdGigerm@y i ncl ude one or nore ports 66a.
[0031] The flange 80 is provided with a plurality of

hol es adapted to receive bolts 82. The bolts 82, in

[0032&2{{ 33296&&‘?&{“&%9 Qpéaﬁatﬁé 8@%1%%%?9{&%@?\%5: Bgicﬁilb%(ﬁr}glsirstly the blind

or Screw n e sect
ﬂangemaoﬂimmnbned hel mmét@tlﬁ@umréaqazrcmﬂhejﬂmg& 34hbyamedits o8the bolts
n be screwed. Nuts 86 are also

44 an e ghne 4%06%% floplaltfads thengoppped maimsbhe imner surface
33 of FRCUskI Qv AN Qﬁ@féra@l%ttﬁe bheret zQe a{rgﬁi%/%roa- & &Pﬁ{eéﬁahg@ 80 of the

of the apparatus of ure 3 wll now be described
back Fiaresétqdyalbhlélrbdl lagge fnlaamge rza thesbng@ilattq: breid imti desicet @asition

I TR T s Y

activatoa cabseb ARAIRGEVE fROEW RARVEShed BRwWEHNEE £R%A 233 t1Rf inner
the vessel wall 36. Preferably, the bolts 82 are

surfagq $ieefdhe pesovh Wb @nAs Mall Pr aRdEstgod.orch Hérapakis phssitde where the

Vessefr@ﬁl;l isarlnﬁ(zé %fedsfl%}igaé RREE. ffP&{éemeo%Smt Hl% npaag?lﬁts% %tcu? b gf’;‘owded

Isint position (i.e. coverl
on a ring drhlsevesd &l thwahder 36ifacetI3eat ehe atrreo ﬂH‘@f]HbeSaMecﬁmed that this

d., Such actlv i on causes an a active force
optiof §ol S the N e REr R Pt e AR AReE BAhdRs Rt st RaRs 52
secur&tinf 6 Ret33lall e pHGLMRSDhatWRddemdBt o Afie %«Jkl pl®8 462 onto the bolts 82
under st ood, such attraction is possible where the

is facijdaiad| Varous qtherriaetions of spe attgBmentmpans Ianldvﬁ@pparent to persons
skille8RPgdipent , the magnets 84 can be provided

[0033] Once the magnets 84 are activated and secured against the vessel wall 36, the nuts
86 are tightened causing the rim 50a of the back plate 46a to be forced against the inner
surface 33 of the vessel wall 36. The nuts 86 are tightened until a sufficient seal is developed
between the rim 50a and the inner surface 33 of the vessel wall 36. As indicated above, an O
ring or other similar device is provided to assist in forming such seal. With the back plate
46a thus positioned and with the blind flange secured to the flange 34 face, a sealed space 60

is formed as discussed above. At this point, by means of one or more of the ports 62, 64, and
10



on a ring and secured to the inner surface 33 at one
time. It will be appreciated that this option would
w@bdoen4iske conveni ence of having all nagnets, mT/0ARd2/001034
associ ated bolts 82 secured in pre-set relative
positions so that placement of the back plate 46a onto,, ...,
the bolts 82 is facilitated. Various other variations ees300121
of such attachnent nmeans will be apparent to persons
66a, SkiifabRpréRutifiBe Autd is[RERLORCEI] b pEBgniet sheB#adl 8pace 60. Such
activated and secured agai nst the vessel wal | 36, the
pressyigtis thgg mgnetorqdglet a pedod alidnpgo ehe aspess Janiserithel thawields 38
| at
and 4t8hé%ssoeeg(g§1 it erlﬁ’ﬁ Ex@&?ﬁﬁcg?ﬁ% Qfﬁg élgglseél ??‘g‘ egéé(e/%ﬁ&g g’q%h%& to the
nozzls,uhé prdsant vﬁﬁai thesedleV glaop 6d sbretneadxctthan amallmﬁgﬂﬁs@ﬁdorce on the

i nner s ce 33 of the vessel wall

nozzlg ﬁﬁﬁntf&fse@ daBistAdorearn BEMTHE Ht artsit4Perslgahrﬁxraéfora%w%at?%nomaﬂy
occurplqlg\fbr‘égsddﬁrﬁlgatﬁﬁkaﬁfon'd? oK IT RAAUCE P ERhys, MYt 1Hve,tnlﬁgn g?é‘«}fdes an

pl ate 46a thus positioned and with the biind f | ang
accurglgggscesinerd of e Weldngfegi3w. f ace, a seal ed space 60 is

formed as di scussed above. At this point, by neans of

one or nore of the ports 62, 64, and2 1650713 1
(00343 766B(00dRadn O ad DHIMEN RnPw R ESUAVAIaBE ahll Whedrel Sired electrical

introduced to fill and pressurize the seal ed space 60.
conngsieRs HHERBF soWse ltefreioh sy thefig arep &Ti coaveRiencemit will be
under%@oﬂ% Jto?}éeaéxl%fléﬁl cffhﬁ%fngﬁge frii %{%12 eﬁ a ‘ﬁ?mlll gﬁr gﬂ% fg&)}?rasﬁgcludmg the
weiglﬁ@]f‘ﬂi’[eel%k\pd!até 86 ehea;}npmue&jdetvcaldphé wrnthmzihe sealbtbspm:eée gtce Persons

p 60 serves to exert an ax
siled i e o T G e T A P e SO U G L A e SHEPER B on
theseQarikthes. wel ds 38 and 40. Such axial force sinulates

normal Iy occurring forces during operation of the
nozzl e and vessel. Thus, the invention provides an
ccu e of, t
[0035% ec !“?‘t%lrgré‘@‘?]‘z (ze%gﬁ&gorné{hgob%?r%mﬂe iéﬁg&ngw%ang egv({gl %Sbéls §rgprising

amnghﬁwbequwedxehﬁmmmﬂaahoﬁoﬁwe@mtmﬁsmﬁﬂdxﬂﬂwebkﬁQMhyabobe
etc. are not shown in the flgures for conveni ence. |t
proviggd 1n the QiARIF SE5198 te rstlitplsenlY o0& FYPHINGS theW@swbgwe%h gase, it

will H@" dnlder‘gﬁ)%@ Rgcht Mc\(%ﬁdt@ Q&tlﬁﬁ&%ﬂ[ Be P%ngé O X egﬁn\é@tm}ﬂ]}leans such

the back plate he pressure
as ﬂangg forwceisinggadts ¢80 fbltsc, an%pwmteﬁehlﬁﬂgatdeam willelsarte provided so
will be.easil to determ ne the required magnetic
a5 0§l amopirp el et B B BUOBAT | n t he-above
description, the back plate 46, 46a has been descri bed
as conprising a single piece. However, in
[003¢] o s Frsarat 1lBKtraies aapGHt OAHTE apperatusih &idiae R vhiess ikenelgments are

identfHed Wilithe same reference numeral but with the letter “b” added for clarity where a
change is included. In Figure 5, the flange portion of the nozzle is not shown for
convenience but will be understood to be the same as that shown in Figure 3. That is, the
apparatus of Figure 5 includes the same blind flange as shown in Figure 3. In the
embodiment shown m Figure 5, the back plate 46b comprises a cage formed from support
bars. The bars may be provided in any orientation such as parallel, intersecting, or as radii.
Figure 6 illustrates one example of the back plate 46b of Figure 5. As shown in Figures 5 and
6, the back plate 46b includes a flange 80b which includes a plurality of apertures 100

through which extend the bolts 82. A plurality of support bars 102 are provided across the
11



provided in two or nore section to facilitate entry of
sane into the vessel. In such case, it wll be
wareensiseond that the back plate sections will BPET/CA2007/001034
provided with a connection neans such as flanges for
receiving bolts etc. Also, an appropriate sealing 650713
means Wil |l also be provided so as to seal any joints ¢e300121
bet ween the sections maki ng up the back plate. [0036]
dlamé'_tblg&fr tBe Pahdd SURL NakASbauN@LiBod thaf theleaRPRAN 8¢ H&qs‘ﬁﬁlcted in any
gure 3 ere like elenents are identified with
shap%@rmnﬁétﬁr@n@m&esemm@ﬁ akrpeses withiredttedow.et ter " b" added
for clarity where a change is included. In Figure 5,
the flange portion of the nozzle is not shown for
[003'1] 0 nvam Ivﬁﬂﬁtﬁe letibowinkdnt besctibelesitsiveorthe ﬂ)@ltb@retsbﬁlr&ﬁfmelé&romagnets
hown in Figure 3. That is, the ag ar at us of

84, Wherlheér TATHE Fh?d@%erﬁhga%ea}éeofdh? NERsel Wb &0-aShabaskplata flange 80b
is secE?é&%B%@nthSﬁ B? nfAhogt MROke shown in Figure 5, the back

e 46b conprises a cage formed from support bars.
The bars may be provided in any orientation such as

00 e AERESA D B e Bk S e comanes

withifT g8 SBb. Ae sﬁsewgeh&aﬁy HAK £B6ase 9andd 8, eh&ﬁnpﬁ%eml&h@rly
46b i ncludes a flange 80b which |ncIu es a plurality

extengnggpa Pturlds ingy K0Hs etigHedwitBhtsepeeing ditaeted iivrasdsthe opening in

T e R e R

MA|| be understood that the "cage" can be constructed
he purposes

[0034(1 ut | ﬁgg hc@%ﬁ 46F 6g§ﬂ%u%§ ‘i S:A;I)l{rsltﬁ lé)ch]zle%\égrahy Hssame manner as with

the aﬂﬁ%ﬁﬁd bt gdRav@scitia Bl e sHahevaer Wi de Eﬁderstood that, in this case,
electronagnets 84, whi ch bear against the I nner

the ingert PA escalgBingtalledy eOveﬁstsbé Iele\nmnls @Bhe vk zte KO histie position, and

after %%Tﬁ%%ﬁ%}%?n&}i 8% &f %C ul-g9 te? %r%%ts gh% Vﬁsﬁg}ﬁ%}g énéuch gé}?tening, the

inserti 9@1& udemcad egHindt Itli@ﬁnhélﬁs@ffbcé?@ 60ihE &bﬁ@ﬂwéﬂﬂ B&kd ad REfofrh Mseal
The insert generally has a base 92 and a

betweg%éﬁlé? #R| gurieseprdddhbe edgeyofaha Bidimghy Vil @mapmsreatpchéb? © ring 96
scrveg Q) fats,ll@a{té %tfggné{ﬁ&xﬂ)ﬂ shéh %%F :}ngl th %ﬁgu%gt grﬁ gbg ggfs not

opening I n the vessel I's prOV|de
interfgigain lagt the a@vancngleﬁﬁofdhe anpo9e dgadg&hc)f/eslsdﬂevarl] and therefore

The back e 46b. of Figure 5 is | ed in
potenate Py G it aaRal i far « Soprif s BUAGLhEmser 90
extenf HWOﬂd%@ﬁﬁl@%bﬂ%@WK%atmwvﬁﬁ shdvn W 1kurl%% it is preferred that a

understood that, in this case, the insert 90 is aF

degrep 196 elepTagee beprowider debyashbing eessdl intes swiAwsk 35| aaﬂéhm@tgeawf ¢he rim
50b. Id?lcp ﬁ'?é'l; aQB %@Q& ?flﬁsgéledhﬁle%h%gtffag%e 0 t S t?lat o %n at 42a in

actrvate ar e ten
Figurt Bybireaisabe irkstaled and the weld integrity test conductcd.

[0040] It will be appreciated that the apparatus of Figure 5 has various advantages.

Primarily, by providing a back plate 46b in the form of a cage, or support structure only (i.e.
with a number of opening formed by the members forming the cage), the weight of the back
plate is considerably reduced. This facilitates the carrying and installation of the back plate.
The insert 90 would preferably be made from any preferably rigid, lightweight material such

as plastic, metal (e.g. aluminum) etc. thereby providing the same reduced weight advantages.
12



insert 90 is advanced agai nst the inner surface 33 of

the vessel wall 36 so as to forma seal between the
wovlo/1s3se$ ace 33 and the edge of the rim 94. ABCWCAROODB01034

appreciated, the Oring 96 serves to facilitate the

formati on of such seal. In order to ensure that the 16507131
rim50b does not interfere or Iimt the advancenment o0f 74300121
the insert 90 agai nst the vessel wall, and therefore

The 8¢ ?&tti'oﬁlolfﬂlelﬂa@k Jatd ot QbR si@hed 0SS €@ suffitichBsupport
preferred that the rim94 of the insert 90 extends
strengsbyo thg materialiontisoibsat 99 whilp dekesilinbang stmdudsdshown i n
Figure 5, it is preferred that a degree of clearance
be provi ded between the vessel inner surface 33 and
[0041the edgl HfundBetdoldThaChe afdve dischigidiaek uptdi®nflc iePms such as
installed, the blind flange (such as that shown at 42a
annulap CEEYPFECIEY ctarfonpass obeetPisaeal Hleweverdhesedenrs ghould not be
const BBt R PR B enod ShpdofMlor e il yarius modifiations
of theagppanitesgesl beRmipamni foyperdops pkitied di thg ast thaddpt phrat & dbhshape or
.in_.the formof a.cage, or suppqrt structyre onl i.e. .
desigh o HOZ o rIss. S5 ISGPOR A Yoll H Py EHECRABLAE Sgeh Figrious
parts bR hcGPPfhius (PatiWahIN thodé cdfigctRBake Pdsddi8vdIB will be complementary to
consi derably reduced. This facilitates the carrying
the shapg of Hstvgbdeat i on of the back plate. The insert 90
woul d preferably be made from any preferably rigid,
i ghtwei ght material such as plastic, netal (e.g.
[00429] umAnthoYgtethe invchdoehys e \destiribgd i 18 fsfdh ce esltigeth specific
i ght advantag.s.z 16507 13. 1 67663/0012 1 The cage
embogemlw% YagpUs R @aetworﬁ|t%qr%0f4%l Roiparepktodbeiegkilsdip the art
: i . : .
Wit e TSRO oft E Bl & S oy
appendeflithewitd. | Thhedinrlderst efadl privatarttrb@tedboee gicsousgirated haein by
P used ggoneéric terns such as annul ar, circunference
referelrg M MEL UL of reference. However, these terns
shoul d not be construed as limting the invention to
any specific shape of nozzle and various nodifications
of the apparatus will be apparent to persons skilled
in the art to adapt sane to any shape or design of
nozzl es. Al so, as discussed above, it will be
understood that the shape of various parts of the
apparatus (particularly those contacting the vesse
wall) wll be conplenmentary to the shape of the
vessel . [0042] Although the invention has been
described with reference to certain specific
enbodi nents, various nodifications thereof will be
apparent to those skilled in the art w thout departing
fromthe spirit and scope of the invention as outlined
in the clains
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appended hereto. The disclosures of all prior art
recited above are incorporated herein by reference in
WO b@n4meg i rety. 21650713 1 67663/ 0012 1 WE CLAPO/CA200A001034
wel d testing apparatus for testing welds securing a
nozzle to a vessel, said nozzle having a stemportion , ...
wel ded to an opening in the vessel wall and an 67663/00121
opposite flange portion extending outward from said
WE ©pamvng, the flange having an outer face, the
apparatus conprising: - a blind for nounting on said
flange outer face for sealingly closing the flange; -
1. @ Ap%hi t@LtFntged ngatlﬁ%mek Wk‘ltdp &uhgg a‘ﬁ%??l‘é't 519 s%glkg‘aqd nozzle
t he vesse oﬁ ning; - ans as the'b
havmglaa;te&n agmonﬂeldddetomaweﬂnngm thetv@ssfebWﬁilans aabppdréte €lange portion
5, ween; ns f.or g ﬁssur|21ng the s achyﬁthin
extenglifg opiydrel éroé‘éf SR°HRS BT HAecARngie PEKaqs die@pparatus
comphid@gapparatus of claim1 further conprising: - a front
pIaFe for mounting in front of the blind, the front
pl-attdind o1 mguating ppud ﬂmmtdmfa@efdr mng@tclqm batlenge;
sur f.ac he vessel
7 od 55 Rfls. LTS il ok RS B R TR Pt
pl-atrgeme (ﬂoﬂﬁasﬁingb&)@lbaﬂt plags agalrwhﬂhé &kssebahll taRamsa de@l there-
bi asi ng conprises nuts provided on the ends of the tie
betwgegds, whereby the back plate is urged towards the
fr %%eeﬁ’l% %lepres%un; Hg t@@éfﬁ&@@vﬂﬁmqge Gh A G \é@rf{h%'bnmﬁ ?{h&j the back
support neans incl Odes one or nore magnets
plate.att achment to the vessel wall. 4. The apparatus of
claim1 wherein said back plate includes an attachnent
means for attachnent of the back plate to the inner
2. Wathe apparbht€ of €RFRI1. fuRher WdghpRRiar at us of claim 4
wherein said attachnent neans conprises a plurality of
magrieas plage formouappa mafrost Githebldids tignd pédtahaangia support

mean¥BRAU zigoclfnspih%sb'upeg shrsfac%roq\ﬁléj\egsé:i r\]VEﬁra gd magnet s

- one or more tie rods connected to and extending between the front plate and said
back plate;

- wherein said means for biasing comprises nuts provided on the ends of the tie rods,

whereby the back plate is urged towards the front plate.

3. The apparatus of claim 2 wherein said support means includes one or more magnets

for attachment to the vessel wall.

4. The apparatus of claim 1 wherein said back plate includes an attachment means for

attachment of the back plate to the inner wall of the vessel.

5. The apparatus of claim 4 wherein said attachment means comprises a plurality of
magnets.
6. The apparatus of claim 5 wherein said means for biasing is provided on said magnets

whereby said back plate is urged towards said magnets.
21650713.1 14



wher eby said back plate is urged towards sai d magnets.
2 1650713 1 42 1650713 1 6766V00121 7 A nethod of

wo e®wilmg2g he integrity of a weld securing a noezi/eAr@7201034
vessel, said nozzle having a stemportion welded to an
opening in the vessel wall and an opposite flange

. . . . 21650713.1
portion extending outward from said openi ng, the 67663/00121
fl ange having an outer face, the nethod conprising -
sealing the flange face with a blind, - providing a

back plate withmthe vessel, said back pl ate bein
7. | dx gethoded testing tf@pémgﬁgf ofa wlgﬁﬁglrmgea iyéle tplagneesel, said nozzle

havméﬂ%\g%ng?oétﬁglvye?& nlhg n( %e'UF%e§%§ | ak{ﬂ Erg SPIFon%t\é\glnge portion

exten@ih@aliwigd &rose sdie dpﬁﬂﬂg; ehev\ﬂﬁdgemablmg aN@TTdr €aceS tietn@pet e
bei ng bounded by the inner surface of the nozzle, the
COMpPHPINAd and t he back plate, said space enconpassing a

re%éﬁﬂlQth%h$Hﬂ93§ﬁth%ﬁhd - filling and pressupzi ng

sai d space w a pressurizing fluid, whereby a radi al

expangiliop adtarlepkitd withipghé eekselgsiich backtrﬂae emg| & ganitlamhe

.axi al expansion stress is applied against the flange,
OPeNEnpni t opng said pressure 2 1650713 1 15

- urging the back plate towards the vessel wall to form a seal there-between, without
applying a compressive force on the flange;

- creating a sealed space within the nozzle, said space being bounded by the inner
surface of the nozzle, the blind and the back plate, said space encompassing a region
containing said weld;

- filling and pressurizing said space with a pressurizing fluid, whereby a radial
expansion stress is applied against the nozzle and an axial expansion stress is applied against
the flange;

- monitoring said pressure.

21650713.1 15



