WD 2007/ 143828PCT/ CA2007/ 001034 21650713.1 67663/ 00121 NOZZLE TESTI NG
APPARATUS AND METHOD BACKGROUND OF THE I NVENTION Field O The

| nvention 0011 T present invention relates to apparatus and

met hods fo&pqg@(/fﬁ Swel ds and, nore particularly, for t%giwicﬁéo%?]ﬂg“
on nozzles or other such fixtures. In one particular aspect, the
invention is suited for testing welds while sinultaneously applyingns.i
an axial stress within the nozzle. Description Of The Prior Art 766500121
[ 0002] I n chem cal or r ical plants etc.. it is often necessary
Lo convey Truidic mSPrAE TESTRGEAREEATYS Axk METIOb Cel ' “to
anot her. The conveyance of such material normally includes equipnent
such as conduits or pin storz_il_gé or reaction vessels etc., which

are geneBANGKGRRINGRE uﬁgﬁ INVEMTAENal . The joi ning of separate pieces

of the ceneyride gdhpyENt is generally achieved by wel ding the
necessary pleces together. For exanple, when joining adjacent ends of

pi pe t ogd@Mdi, iTheimesconmemtiborelaacte appatatue alempthoys ﬁbed:bsmgil Wweldb am?es,
wel ded to_ each..respective. end,.which are then holted together.t orm
seal . MTEPRAPTORETY it WG RLE GGk B BREioris) e
wel ded diaspeet, kthe ihog@bheérsufted fol edsting welds enés siatwtasanslyiabplylnd 0iakia@ktress
case, it will be a greci ated that each welded joint nust forma

conpl et e Maiy th§8°é7§ ‘to prevent | eakage of the materials being
transported. This is particularly the case when handling potentially
hazar dous (i . e. fIar}rmab,I e) or toxic materials. [0003] For reasons of

saf ety, idesqrptign{dThedsiesdslry to periodically test the integrity of
the [0002] In chemical or petrochemical plants etc., it is often necessary to convey fluidic

materials from one location, or holding cell to another. The conveyance of such material
normally includes equipment such as conduits or pipes, storage or reaction vessels etc., which
are generally manufactured from metal. The joining of separate pieces of the conveying
equipment is generally achieved by welding the necessary pieces together. For example,
when joining adjacent ends of pipe together, it is common for each end to be provided with
flanges, welded to each respective end, which are then bolted together to form a seal.
Alternatively, the ends of pipes or other equipment may be welded directly together for form
the necessary conduit. In either case, it will be appreciated that each welded joint must form
a complete seal so as to prevent leakage of the materials being transported. This is

particularly the case when handling potentially hazardous (i.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.



wel ds used in joining the various pieces of equi pnent (such as pipes,
vessel s, flanges and the |like) together. However, a particul ar
problentis encount ered when attenpting to test the integrit we
used in j oA WY"H¥¥Szz1 e to a pipe or vessel. Nozzles g ﬁ@@é?ﬂ&m0“34
conprise a short conduit with one end inserted into or abutting an
opening in a pipe or vessel and an opposite end having a flange. :iFhes
joints between the conduit portion of the nozzle and the pipe oré73002
vessel and tp respectively, are sealed with welds. As is
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21650713. 1 67663/ 0121 [0004] The prior art teaches various tools
conduct i digclpeprgs phividgh ?Iteynq%mréte‘ghere@rhmﬁtesenc@dpacémivbteétmg)oeﬂs “Ff’a(the nt

nunber s a

dISC|OSU?%%§%?6ﬁﬁIC g?gﬁincég% égﬁéﬂgﬁgiggﬁggé rgklé%gge@p%hg%ﬁwagpd
testi ng taodios tavahigh pr@&iratﬂeldawplan ticondtmmed enmilmpaxfe d;:ﬁpe(bbzy (hb ovol and the
exanpl e, .a section section

i an or e4B ST BRI 138 rfestGs PR ERF He Rl Rutrtele ne
t ool and vibeeebly AR presdurd &op sghiflebe Iqkpethe Wedd.pressure of the fluid
within the annul ar space is nonitored whereby any pressure drop
signifies a leak in the weld. 100051US Patent nunber 6,463, 791

(Berube gegbsfar S99 PatehtRinfRE 6,463,00 SEAHALRI Clarsth) @ drtird &igaéd%%@ftmch
herein by reference) teaches an apparatus for testing welds used to

secur e nézAFEROTalkd hersiuby feferencglieaches et anparasusfer @ﬁfeftgc‘éeldt pred spgrariat us
conpri segogydd r&tshéx‘?ﬁ"m ﬁt@t%tftiﬁtrelfé 'eatﬁgg%tf% tw@mt &L a Al te%i:@at% that

the vessel (for exanple) and a second sea |s secure
t he out efs plédedrogehgoner surfadd ofdhe vessel tﬂoacvgaelp‘l@)@eyi a@écotnﬂ ecatplard that iThe

seal plates areg 6o %ghar%ﬁ ggrt o?‘tgh% ?l%ehf?a arf"ace)t (?fetple n?_lzz?e e\%zﬁ l;}??ges agé/

urgi ng onée against ANETr’, §5s1'®
seal ed amdnricied essddh iotiengnd theiisehld se fditmed)ﬁyl a@ng bres Rhaimst tAS othved. | In biis
under st oad, th pro

of .ur at es r.ds each ot her
causes aﬂ“ﬁ??' ?é@&?@éﬂﬁgkgg‘%ﬁmﬁ u&ﬁﬁ%ﬁtﬂ¥ahmFH@C?r%W§E‘aﬁﬂwul
hence t hee Wﬂ(ﬂdﬂﬁocﬂf e 6k OBf drbBidg MRZAktes tolARREhA 41hQUARsek BE axial

above- descri bed ref erences prOV|d efficient tools for testing welds,
they ar e COEBIEHEI0OtS tappryplivdion e Banga andihence theeveldmanravided orathaapeple.
However, there exists a need for exerting further stresses on welds
for providing a "worst case scenario" so that such welds can be

test ed uh¥fo] extAléweg Bwdbeyodescrivdrefepacesimmovide tficicnhiopls fentesing velds,

need to qMC& L? Eiﬁ%ﬁﬂg $§ n X af ansign force on
t
the wel dS & nges{éﬁ oda%% P é\g é: a%@g%.ltﬁ d %dQvever Blere Aistsa
need for exerting further stresses on welds for providing a “worst case scenario” so that such
welds can be tested under extreme conditions. More particularly, there exists a need to

conduct weld tests while applying an axial expansion force on the welds being tested.

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.



[ 0007] I n one aspect, the present invention provides a nmethod of
testing welds provided on a nozzle conprising: sealing the opposite
ends of th Jpressurizing the interior of the no
nonltorlngggﬂgﬁﬁ%§§?e internal pressure; wthout applyiéé¥§ﬁ2%§@%W34
conpressive force on the nozzle. Such nethod woul d, therefore,

sinmul ate normal axially expansive stresses on the meld during thﬁﬁQéi
test and increase the accuracy of thereof WO ’
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apparatus al so includes a neans for nonitoring the pressure wWth

t he nozzlnelhidss amgang fof YlongonHethp presure within thergegledpr ’dﬁﬁefb’mdélflm@npmof

t he “eld%mk&QﬂQﬁ&Iﬁﬂ%B1h%nﬂﬂ§d§5p90t the invention provides a weld
testing apparatus for testing welds securing a nozzle to a vessel,

the nozzle having a stemportion welded to an opening in the vessel

R i N S L B e
a blind fweidsreuminingoarie thevdskange nmﬂfe}liavf@(}estérﬁ) poigiea el@dyo eh 6SInitg in
Lhe T1ange: cs RATPLEL SOl nIRUEL AN A RLD S Y BS38he L5058 N
flange having an outer face, the apparatus comprising:
- a blind for mounting on the flange outer face for sealingly closing the flange;
- a back plate for mounting within the vessel to close the vessel opening;
- a means for biasing the back plate against the vessel wall to form a seal there-
between;
- a means for pressurizing the space within the nozzle between the blind and the back

plate.

[0010] In another aspect, the invention provides a method of testing the integrity 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;



a neans for biasing the back plate against the vessel wall to forma
seal there-between; a means for pressurizing the space within
the nozzl e between the blind and the back plate. [0010] I n anot her
aspect, the invention provides a nethod of testing the integrity of a
wel d securing a nozzle to a vessel, the nozzle having a stem portion
wel ded to an opening in the vessel wall and an opposite flange
portion extending outward fromthe opening, the flange having an

outer face, met hod caqnpri si ng: seal ing the ge face with a
bl'i nd; qu’B% W\h PR P ieatih wqeﬁﬁuﬁzmﬁél%é@@re by pifadiglgagansion

pl ate bel8dis aﬁﬁlgﬁragﬁllﬂﬁrihé &z RPRAIAYxial expansiot§tibsd abﬁﬁedb%fﬁsﬂh@hgnge
towards the vessel wall to forma seal there-between

applying a comwn@@ggﬁﬁrﬁgﬁw@ 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 enconpassing a
regi on BRIEFEDASORIRTONWFAHE DRAWINGS filling and pressurizing the

space pressurizing_ fluid, whereby a.radial expansion stress is
appl i e\é\d"hbﬁ. nsf ﬁ?sﬁén‘:iu W oty Oémed&v%ﬁow i ResosF EPe ERRT P i i) fplkRyving
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[0012] Figure 1 is a cross sectional view of a weld testing apparatus for nozzles as known in

the prior art.

[0013] Figure 2 is a cross sectional view of the apparatus of the invention according to one

embodiment.

[0014] Figure 3 is a cross-sectional view of the apparatus of the invention according to

another embodiment.
[0015] Figure 4 is a perspective view of the backplate shown in Figure 3.

[0016] Figure 5 is a cross-sectional view of the apparatus of the invention according to

another embodiment.
[0017] Figure 6 is a perspective view of the backplate shown in Figure 5.

DETAILED DESCRIPTION OF THE INVENTION
[0018] Throughout the description of the invention the following terms will be assumed to

have the following associated meanings:

[0019] “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

21831031.1 4



[ 0011] These and ot her features of the invention will becone nore
apparent in the follow ng detail ed description in which reference is
made to the appended drawi ngs wherein: 100121Figure 1 is a cross
sectional view of a weld testing apparatus for nozzles as known in
the prior art. 100131Figure 2 is a cross sectional view of the
apparatus of the invention according to one enbodi nent. [0014] Fi gure
3 is a cross-sectional view of the apparatus of the invention

according. to another enpodinent. [0015]Figure 4 is a perspective view
of the %&Rrpqqatp@@hmqﬁ © pdaiierdzhat thp g Fvesele isused hggein simply s a

Cr 0SS- SEaLERAR wayit§¥hDn Ekealﬁéﬁ@ﬁ%%}ib&%exﬁfortaﬂ%rétﬂéf?”“0_” according to
anot her enbodi nent. [0017] Figure IS a perspective view of the

backpl ate shown in Figure 5.

[0020] “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.

[0021] “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, the term

“axial stress” is used herein to refer to an axial expansion stress unless otherwise noted.

[0022] Figure 1 illustrates a nozzle weld testing apparatus as known in the art and as taught
in US Patent number 6,463,791. As shown, the nozzle 10, includes a stem 11 and a flange 12
joined to one end of the stem by a weld 13. The opposite end of the stem 11 is joined to an
opening in the vessel 14 by means of another weld 15. It will be understood that the vessel wall
would normally have a curved cross section, as shown in Figure 1; however, for convenience, the
remaining figures illustrate schematically a flat wall. It will also be understood that the stem 11
may extend partially within the vessel 14 as is commonly known. Again, for convenience, the
stem of the nozzle is shown in the present figures as terminating at the vessel wall. The
apparatus of the invention would therefore be adaptable to suit any configuration. The testing
apparatus of the prior art includes a first, inside seal plate 16 that is placed within the vessel 14
so as to seal the inside end of the nozzle. The apparatus also includes a second, outside seal plate
17 that is positioned against the flange 12 and joined thereto by means of bolts 18. It will be
understood that gaskets, O-rings, and other such sealing members will be used as known in the
art to achieve the desired sealing. For example, a seal between the inside plate 16 and the wall of
the vessel 14 may be achieved using an O-ring 19. The inside and outside seal plates 16 and 17
are joined together by one or more tie rods 20. Tightening of the tie rod 20 causes the inside
plate to be sealed against the inner surface of the vessel wall. This results in the volume of the

21831031.1 5



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0018] Thr oughout t he
description of the invention the following terns will be assuned to

have the foll ow ng associ ated neani ngs: [0019]"Vessel" - will be
understood to nean any equi prent or apparatus to which a nozzle is
attached. As such, the term"vessel” will include vessels per se,

pi pes, drunms, and any other simlar equipnment. It will be understood
that the term"vessel" is used herein sinply as a convenient way to
enconpass aII such ment or. apparatus. [0020]"Annu|ar" - this

term i shF&ledObgingese ?#J - & Mgy 1R ARAYrTE Indtodpesa prepwEz g id @fcaﬁh%p%%zle

and at {g@st. RNRJdNEEsnddbEREB IR the PIeiRure M thi AR Wb e IsUBRed W thd d&ﬁed level
assuned to be a hollow tube with an i nner and outer di aneter.

"annul aanddneatorag |Anyquessuregierdortleakage mrindibjtoe ol haxerkagsaor loakage i m the welds
dianete ﬁﬁqﬁa central aperture thereby providing an inner dianeter.
[0021]" this termw || be used to describe a direction t aken
al ong t he Iongltudinal axis of the stemof the nozzle. Thus, "axial
force" axi al stre

be under st ood a force appl i ed
ina di 1:38%%. li onAparsyss attOHC’tth%p‘P?fr?é'i PR a@&e}%h ﬁcweaqﬁl&f%réte qpRlies a

gener al pdiah@rdeQy Fre s@’é@ﬁhst%ﬁé’ ®81as 13 snd!'BEdA e NEDNuddRrsiRMIty JeRoRNskdXddah the
expansi on stress unl ess otherwi se noted. [0022]Figure 1°i'llustrates a

nozzl e aklhdurthes siresy thap pwmaeds waslddeowhicttad thie nermalapdragisn issangirtal force

resulting from the pressure of the contents in the vessel 14 impinging upon the flange 12.

[0024] Figure 2 illustrates a nozzle testing tool according to one aspect of the present
invention. As shown, a nozzle 30 includes a pipe portion, or stem 32 and a flange 34, similar to
the nozzle illustrated in Figure 1. The stem 32 is connected to an opening in a vessel wall 36 by
means of welds 38. The flange 34 of the nozzle is connected to the stem 32 by welds 40. For the
purposes of this description, the term “vessel” is used to mean any type of equipment having a

nozzle attached thereto. Thus, a “vessel” may include a pressure vessel, holding tank, a pipe etc.

21831031.1 6



in US Patent nunber 6,463,791. As shown, the nozzle 10, includes a
stem 11 and a flange 12 joined to one end of the stemby a weld 13.
The opposite end of the stem 11l is joined to an opening in the vessel
14 by means of another weld 15. It will be understood that the vessel
wal | would normally have a curved cross section, as shown in Figure
1; however, for convenience, the remaining figures illustrate
schematically a flat wall. It will also be understood that the stem
11 may extend artially within the vessel (14 as is _conmon

known,

Agai n, 825]conlBarniesss qfitke wyarionanalydes abhnd Hange LBrs P?I¥qdﬁé the flange
pr esent e I
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plate 16 that I t he vesse SI de
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pl ate lalldttﬁk;’ilﬁhﬂdsﬂdhgsl on@m@pagaa gndlof teanolzklandeack platd4h bﬂhaelsbateh@@het 0

by neans of bolts ﬁ wi | ] be understood that gaskets, O-rings,

and ot HEPVdere Wit wr‘gisqlrer%éh%wwth bagk pldedp spneraldrAMPrises rtévaalhﬁvm%a base
achi eved ha o d%:eﬁé{aﬁgf)é‘ﬁ@ﬁdlaﬂaﬂf Slert ﬁ@mh 89. Q‘hé galk ﬁ}?ﬁg WE &%idd8o b@ﬁa‘ré!:? than
plate 16 and the wa of the vessel 14 may be achi eved usi ng

0-ri ng thevestlepemsg sethanidie ot 50 ct:mtmhe ptnat sufatG3 hntithe Vemlewglbiﬁqeﬁle rim
togeth one o e tige rods hte | of . t

causes ion ¥1|sn | Jedl“élghe ?eca)ﬁ mg%nasl eCIsué:galS s orithh hFe S tg't’t 1% mé}f t he
vessel forhd a preksuse geelswith thel vdsdeh@all 86, wmesmhbédtﬁmhlﬂtzezdne E6r dvaivéerdence, the
sealed off A port 21 is used to i ntroduce. a ressur|2|Cg fluid into

t he noszPlé“ngB?"l‘Pﬁé wil} by figer federessiiage an PHing agveverHewhl Rswiderstapd deat ghis

the nozgl@nbdgy A n%?ﬂlelaﬂ tb Ridgs keraﬁgg hf%é(x?s' soaRdnypaiytored. Any pressure
drop or |eakage is indicative of a weakness or” | eakage in the wel ds

13 and 15. 100231As di scussed above, the prior art apparatus,

al t hou fic | i r

2gai nst PR erBEbud Mg s R Bect PR by bRl doey AR Rlenf IR e

i n the wmizkle 38, thetit hets havlmgﬁfﬁstteh@stSltehachHazm i bmldbﬂtteb% 'c&ldlbs]eﬁﬁlﬁeﬂdiﬁB i n
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cont ent ¥ nﬂl%ﬁ@%@@éﬁmta ﬁ‘ﬁﬁ‘? ﬁ% ﬁ% %rrg\a@s phancrhydt aﬁbf‘gtfp

2 11l usfeRrbRE 45 BOFEUE el esth b @&lre@%%éjwlﬁg nhR RN End8ALGEe, e BLR plate
present invention. As shown, ‘a nozzle 30 includes a pi pe portion,
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1. The st

reans ol 48 SR RRRI Eah 1Pl BRRR Btpl Bl FRESUC Rl i back plae

st em 3254byv atioligl sltetfativieo wilt heapyarqnos)qmrs@hs tlillal debcant fitriatgachirighe st@iring
"vessel " n any, type of equi pnment having a nozzle

at t achedl® fﬁéqlf%sgm%‘igga( €ssel " may include a pressure vessel ,

hol di ng tank, a pipe etc. [0025] The apparatus of the invention

i ncl udes a innd flange 42 that is bolted to the flange outer face.

Thi s isl08bHe udhnepcprst ensls 43 of g tisgedcibearndribiovgly the flgngh34 plthpapaze and
ext endi t I r p .
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i s si zeWilkhs rplsred fofeareip jaa p Packing dands howpemi ihyilkbe wiigrsteodehatispsls o
cont act t%rnglggla émﬁ?{?t ﬁlléglth§ ﬁm‘?‘tgthé) geahﬁ'%gl%gt’?ssﬁl 1n\ﬁﬁ§/ Lva§ 6As Eﬂ@u%%d‘qthgtgexll t?ell(OéN,

al so provi a sealing neans such as” an”" 0 n
so t hatupohénstallati&®of the appasatys @fsbuimeegmal wivtiit h nbhae, \mgcsmdbmmiloh oBthe as
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[ 0026] The back plate 46 is provided with one or nore tie 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 extendi ng outwardly
t hrough the nozzle 30. The tie rods 54 nay 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 en%aglng conpl enent ary

t hr ead daﬁcmg@éanfiw ¢ madd the Lkring 34 establishoyaspdiedsnare @rrliffaton\ﬁ@gmmm fhepgzzle
appare I f t i

R S T e e e R R e
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apertur in the e tie rods r
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packing gl and; however, W 'l be understood that such term nol ogy
is not meant to linmit the seal ing neans 58 in any way. As discussed

furth , 3 £ th
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ri ng 52Swestpahtb sghes Aloseapredusipag Guidto ke@t @ﬁhﬁ&hmdamdmpﬁdaeson @hE vent ports
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segnment&® ?nnécte OV %qw%rzergﬁem REWPRIGESSH)- 19k A T S Gt B, filke
vessel é@ﬁhéeté’tﬁto okHr bR d e AhEnt sbfh ¥4 d douRe o‘f’ﬁ%réstsgﬁﬂngﬂuﬂeﬁl%%l% gauges,
skilled in the art that the nunber of tie rods 54 required w

depend «iposq ha shovamelles amfaraﬂhenetymﬂtmbdlyr@smseldde ey orenemilleor stmirports 66
S mal l/g;prg%ﬁ% %ne {hetb%l( dﬁateqms '\}}% & 5‘[}1& m?a%ts %f' ﬁﬁ%ﬁiagg ch%n fntg't eI seeglted space 60
reqU|redﬂlbukﬂbwsucbm@m&skﬂﬂanb&mmg C|rcunferentially eqU|d|stantIy
spaced. 100281The blind flange is also preferably provided with a

fill port 62 and a vent port 64. Such ports serve to allow a

pressurijogre)g flay Ideschge&mttﬁé attd ih Rb Mk he: SeRlegHsRaR ROwellines ¥&4o, the
ports are connected known eqU|Enent such as piping, hoses etc. not

shown, sehled Bpace RO dsfint created ewkherefilbell Wish apressurminedbud eqpes tomeassuriza dite
as a so [ e

ot " shosret e S0% PUBSRILIE Dine thfip, PHEBRME: R Hon Bl o BB e
or ventinpgritysofGite weldy.i deknom inhhe hlacalny pf&itL&e IR siyaifieo bl feakinhgeveldreans

of filling and venting the seal ed space 60 will be known to persons
skilled in the art. [0029] As described in the art, in conducting an

i nt egri foysgjest mﬂntbe Qppretided B9 peRenARillihe e FY tBOAHRArAR dfshe i &ion
created and then filled with a pressurizing fluid so as to pressurize
t he seallbwsdprtbe dwlqp@leat elleni axéad eriragpiop farss o Bevidldrewhileribe preswiseiiest is s
t hen d

the. ar (e @ 6L ELAR dF L BRIk By bRl B Sy P e
appr eci Iamedtcmratp @ss cgltssiki dlﬂneldtmgﬂ“ﬁdmala rotpertahag cdrhigticappatoat siecificallyene

invention allo f.or t.he ne t. of ap axi al expan n. for

e vl t8aiths L TtV oS i R S0 B ffoRtswaber SR Srabdbiniffed
above, §ihRardBMepsiated SdnPihe HURD ﬂari'geal&l fhht 1§tlh%~°<§re§ﬁ‘dd/ﬁ§aytfporﬂ iiRVog8e BON &
accurate test results by sinulating "nornmal" operating conditions.

Mor e spRigafiiycispraratprieds ph aicalsgorofidedhavingeediisi ed 71§dfa9¢rtttﬂ@rveg$eb@mch=ed
with a sfeE(g‘Pl;[ g%%reéte@hgg}e g, &(Fiﬁt Th§ ﬁ?s)f |73{ YR &/%Ja%{ ?&ﬂ%’b%

fromthe | 'ange iha direction &
nozzl e ﬁ@ferahlypﬂ»mmdhd t»vythafbempgapﬂt?@rposmdsed?a(gamsﬁha bsier mfm\ze ﬂ@ df tlha\vesmg
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wal | 36. The bearing pad 72 may conprise a single unit, in which case
havi ng a generally annul ar shape. Alternatively, a nunber of

i ndi vidual pads nmay be provided on the ends of each of the rods 70.
The second ends 73 of the separator rods 70 extend through apertures
provided in the front plate 68. Nuts 74 are provided on the second
ends of the separator rods 70 so as to |locate and | ock the front
plate 68 in the desired position, a set distance away fromthe blind
flange 42, For this purpose, it will be understood that the second
ends  73V8# 3¢ hEhecheaip@Past 72 HAK CURRISS ASHIEt WHY 1t Whish gass hawing|ajzsupralhe
front 0 I

of the 1SSy Srp5 R AL e el IR el log PE g b Bt Such
that t hétls@mds a0.0the sedendbgnds 38 ef élleamayaten 1odsf extemt thedulgh apeytirel sowded in

W th re t.0 ther _so a ua t he | oa

ther o ik fobr e BB RpBr2%Hs B REe R eSS aeath HES iyl s as o
r ecei velotdieabek the mebsit Plate® ih @ debited SMBIoR4a &8 dBRRAVOaWAY frog lﬂﬂieeol&d
The tie_rods _are the secured, preferably in a rel easabl e manner,

the frofngprat Eor this ramosefibyilkke wissWOA ST thersreondjcads dtef thaseaaaetor rods
secure r I

o ovi et MEIRe AR ulold o fok: F0o ARNSLS B IREE) HOnPhe gontral
are secuied thonadks tbal@kdeptlrﬂhmsxt@n Tchwél al%)sbevunkibrst@ed lt,lm(délestmaipl xasls tiae

5] he h. 46 f d he .
L £ acorifsfanl ARLEREE D Ea RGPy Al Fopie i pdel SR & G Ao b M oS 0%

52, thaoaaﬁkmﬁkﬁwamAG eventually forns a seal mﬁth t he vessel wall

As will also be understood by persons skilled in the art, with the
conbination of the tie rods 54, the front plate 68 and the separator
rods 700084y tr@dEERIpMe 91%0 H&ﬁld@éjﬁp%rtzﬁ:s &4 F&c&@é’ﬁfé otutfl,@ eQ@scé(_’) cﬁ{tﬁé fie s 59
bear against the inner surface 33 of the vessel wall 36) results in

an oppm@mhqw or Geursgp Iﬁfedlebydq dietheispareds pridergily o a Sfémabslc manmzsdts the front
agai nst_, 0 v a e
oot or A1 BoY hEeR st Mooy e B et Py ol SPGBy nig 6
will beWuﬂd:&r’SBt Iﬁ@jdalscnbe ponjde@sak »fehd‘am"dcaeoves tk&p;}iplpbﬁ& énds bhﬁe fik &mgeszzaée

of the nozz 0 he result, essur.e b ilt up within the

seal i ngse&?ré‘ilt%‘g © Pesitts Ipm Tair. il Ve Bicem g ??g} QP garettehfqesé».%@ck
surfac g;lﬂfa 4k hsefomeli Rgaihid1 NGB A Zur QBT he s S allnG Al Wigh e aNg&idtoriiBe
secured to the flange 34 of the nozzle, such axial force is therefore

al so apstl BdthedaekplatsdpAventagily forms a saahwith the vessehialis Asgvillntsode. As
will b Qurd ?Qﬁ{o%gl 'b?g)@goxpsy skﬂﬁed%r? P‘% a?tk wlth%ﬁie éo@nb Ib?ioﬁrok thedieb &S 54 i t%o%% blate
acc qy S mil at e nor mal y

conducte urat
occur r i 6pndithespaaton mﬂs@@azhiyenghreaxrtgefftthd @876 §o tausbehermrke phieptinddbire.

21831031.19 100321Ip o odi earln ads 72 of e

appar at4$8n¥eje zfeﬁrpw@ée & e’ﬁfgb %@?éaﬂa S PndhPERipg S %pplsl?&] Bnihe first
71 of tdgs $?Bﬁieﬁﬁx‘afor E&Qsagﬁgstttﬁ)e HReRAffhdd LMK PGad1061I0E (R Gike
surface 35 of the vessel wall 36 prior to engaging the nuts 76

coupl edrefgrabhebaingcondeediprouas thi baaripgpadsde). s lausdas with be widpistogilchg n

i nstall h

woul d ndg?rg)ﬁéesgﬁ Qﬁ{s%hglﬁ éistb @lgﬁeﬂanlggéatdg%egﬁ%?% eé ﬁl[ti’lg %ﬁlt pa%?&:)?esgﬁe built up
El ectr omalgn diessealing dn¢s6( t¢pdtsan en enahfbrde;beimgcapphed‘ﬁb ehaiss@Gugh@of the blind
el ectri npecti ons a 0 ce etc e not sho for

omvoni et BESaIR Srihe b iar 1o rscrtred ahe sRste Peia it nePfls such

i nvent i gl 'f&c§ Ramétefore didappEedtomienszzd 4, Bl BAR R e MeRis3EQRA 41 RYwill be
with the sane reference numeral but with the letter "a" added for

cl ari t yeppirsiagedbydiessegeshilled indharrb @ prosaure fisscanderad inethis, mammer ewd nfase
a front 9@&@ s(n%glage' %ﬁﬁ%gccﬁgﬂiées}reéés %@één% f!he @P&?éuﬂs ¢hd YoredS

shown im e apparatus 1 nclu ange 42a and a
back phh@auﬁﬁb The blind flange 42a conprises generally a plate
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10035] The flange 80 is provided with a plurality of holes adapted to
receive bolts 82. The bolts 82, in turn, are connected to

el ectromagnets 84 by either welding or screwing the sections
together. In one enbodi nent, the magnets 84 are provided with a nut
85 into which the bolts can be screwed. Nuts 86 are al so provided on
t he opposite ends of the bolts 82 for securing the back plate
thereto. [0036] The operation of the apparatus of Figure 3 wll now be
described. Firstly the blind flange 42a is positioned and secured to
the outer face of the flange 34 by neans of the bolts 44 and the
associ afpgsh nut & 4R emmamb@fﬁ Kh@t&hﬁ HER 72%&1@@5};&&%@%@&%@@ nst the
i nner surface 33 of the vessel ? . Preferably, the bolts 82 are
al r eadyelgntroviageads gmastth ellﬁ\lvélmférse@d@ﬁ 1 pﬁéle lserpikatpl mtie 70 8ehe lestble'ﬁlty lpqated on

Ioose nn h pl £ 46a is in t
(o R ReraEEst DBneRRk R & Q0B L Podelik G 58 1 EOPRR M mts 0
84 ar e ActvilVied lﬁdiersﬁmﬂhthmtiﬂl\éﬁd InoiRstaléitg et apparatub KACE, iy @ch@ﬁ@tHeQrdﬂEplate

develog&ﬁ b%tween %ne s 84 and the inner surface 33 of the
Vessel GLYPUIgE0 BRed i e heow HeEpluerypg the s Cattlpcdiomaghets of hssxpanre
wher e TRgnN&s Rhowi! The &sdRH&I QfctAcd 85dRUSorBh&bowtSofRE RTRANLIERtn
the magnets 84 can be provided on a ring and secured to the inner

sur f acefoBgoryenieres- tine. It will be appreciated that this option woul d
of fer the conveni ence of having all nagnets, with the associ ated
bolts 82 secured in pre-set relative positions so that placenent of

t he bac@os]at e AdGaharimbotingenbof ths afhrdtss dfahé Inve@icdds shéavn iaURBguRE B&there

variatigns of such attac t means will be apparent to person
ki 11 edtieriaTsie IOoHGRSTeh s EHE refergRiet SEAR Ak Wie the gt @d P afied for

secur ed| g2 wWhste 4 MBnYEs $Ruddd! In B enttdQitiH ShEReAtEr 4 frglli‘ttﬁzﬁg ths GRSIsHY
the rim50a of the backfp ate 46a to be forced against the inner

sur f aceabgse)ds obvigted: eTppsifiopdy.|as Swimadigie 3, 86 appasatys gthUéPﬁeajblmﬁitﬂdnga"rZa
suffici | S,de n 4 h n
Sur Faceg BER paleicdo ¥8 BREF AT WSS Borhilfhct LIS, e bAoA Miinber of

ot her shatthblas thde@ghoehiclsarp qoassie«ﬂ baltst 43 el thé blind ﬁmgﬁnsrngomuedﬁnsmaﬂtmn Wk

t he back. te 46 thus tloned a d with lind fl ed
toCt ho HirtiGateteecaiiel St L CHT GRe 0T 18 fabgrad ane tedolsal e e
above. AbocidSnRPLNEs is BYmIBARKNBHnOMRe Qﬁndrﬂﬁr%eQIba tRE iRAIde§ fifiAnd 6é]nt ports
and 66a, a suitable pressur|2|ng fluid is introduced to fill and

pr essurGZadies disgysser ahoxeeAsalso su@ﬁoxmdeabgm, & widl hen@ﬁerm@ﬁd thet eny pe ofa
peri od %%fskét 'op&hé]o u@% séaﬂn ARGrSca Hlitlcf‘e% vyeeg hé ll;lﬁl nfe a1§08th9‘ @lg %Oface
As befo 1be-un erstoo Fessive Tor

app! i edotpoovidecthe ozzleé seaf. h&lth@slmw&e mmimlonly klnhWnsmﬂieeamk space 60
serves to exert an axial expansion force on the nozzle el enents and,
therefore, on the welds 38 and 40. Such axial force sinulates

nor mal | poCcUNABhdva BESgiEted 3 BigH HREY Bk PMtOF 64 dT8hiR @ﬁ%b&n@ﬁﬁco‘ﬁﬁﬁﬁ@sj a base
Thus, the invention rOV|des an accur ate assessment of |'d

i nt egri48.ang GGSIQFEil@é@YﬂBOWﬁW%mB@Oar As belvri Hiopark plafe %ﬁeds %Wﬁﬁ tp B llasger
and t h(‘m ‘%H'an%? I%Jnﬁrfgaih RORRGE Gaf @% f&ﬂ‘é ef?%ﬁg 'Ehess K53 o?%;% noi€ APb
shown in |gures or conveni ence. W rstoo Rat  the
str engtﬂmgﬁz ersechmghemsovfﬁdbdwt tHe tdepmidndlpfmhewar 5@111@ ds ac bbbk d el tudomg
th ht f,th ck,pl at t h th
e e B A Bk SRR Y PR Pl

to det eyfihd@mts0e idcRaiel b @eboRBENREI Ce thE A/, TIRASCH pRife 403830 1M@1ﬁde@la|fﬁl§ge
[0039] In the above description, the back plate 46 46a has been

descri b¥kexsndusmpdipldy ergwardsior the heredss. Imvl)ewee%pprcht%fﬁsﬁ theflangesq nety
wei g_ht l%rlgtegxla?% th e 0a5% P FordB¥e Bilécg)l?cﬁ 484 Hl\ég gﬁﬂxfe nk \gpxﬁxglée agsggtr %Iﬁzti

section to facilltate entry of sane Int e vesse I'n suc
w Il be understood that the back plate sections wll be provided with
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[0040] Figure 5 illustrates a variant of the apparatus of Figure 3
where like elenents are identified with the sane reference nunera

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

conveni ence but will be understood to be the sane as that shown in
Figure 3. That is, the apparatus of Figure 5 includes the sane blind
flange as shown in Figure 3. In the enbodi nent shown in Figure 5, the

back plate 46b_copprises a cage formed from support bars. The bars
may be I8P dedbs ﬂargﬁﬁ%% pPrewidsg %th aduplityof ba#ea pfapfed tp sgcaive delts fgy, Thsr

as radijoiskh QHruﬁn6aré L&&e%a&&aea%a%ﬁam By Bithdr %wﬁg& RlAtifo fhfégeafons

Figure 5. As shown in Figures 5 and 6, the back plate 46b 1 n¢ es a

f | ange t8Sithaxhilicone qmﬂqdﬁe@tahptr@glaﬂts 8%/arefprca/mdtvuﬂezsmlt(m mﬂorvziuqhthvahbbéman
ext end ;t he boIt | ural i of, ar 1 r oV

acr oss fesre arrgltu gsr%%o © F‘ RePFVar dteg 8" p%B%I{e Wl T Oﬁtge 2§r2§ OEE)%?“PH% obpgk
"cage" ]ﬁaaﬂbﬁﬁ@onstructed in any shape or configuratlon to serve the
pur poses outlined below. 100411As with the enbodi nent descri bed
above, the bolts are secured to el ectromagnets 84, which bear agai nst

the i nngp3eur f aeEopeth otflﬂﬁe HBRIRE oMlghire3Pwill Ry Q@Qé‘scm)@ﬁt q311fs{19ﬁ9%11§9 b

is secured'to the nuts 82 by neans of nuts 86. [0042] The back™ pla
46b shdlange ﬁZHFlIs ggq‘ﬂEO@Ch and Iseiess] ta theupudrithes of mleeeﬂangec%a manmﬁhwbolm 44

the rim hase and a er al
per pendrR ot i B F iRk % PR e S R Pr R B s 1o

openi n ghdve’s@ﬂ tv&(ﬂ %OWféﬁlnyhEhecprm BDgreialreddyepryeidsddn thalflang&h dfhe back
provided with ﬁﬁseal such as an 0 ring 96 on exposed edge of the rim

[ 0043] Bi¥e poe RlbsI 41 & loggpmannes; Qoreths b?“sk PIAEHSR 198 ﬂilq#e@%?fiewrt}cy (e

sanme rmaaoeﬁngatﬁe B‘ﬁ)énlihgt iR enRR& %H%6Pfthé:élwoﬁ1a§n&§ 84 hicheGvARP VRich activation
However, it Wl be under st ood in this case, the insert 90 is

al so |n@uﬁ$heémﬁ@m@ebﬂh@3b¢é%@hmsdbﬂwphemba@%n9$§ﬁend6b1mwemﬂﬁwe33ofme
posi ti %Fse gll %% &5 \Jlﬁ'gﬁﬁl{lf& miﬂeaktfaﬁ:ﬁon & %s?ﬁ]tﬁb;%l%éeetgxg \\lzeasﬁgle\x? lflt R m8age

are tightene pon suc ehlng,
agai nstoftalferréusnedtals Ui bmmﬁﬁhméml the magsaeB4 val be @ovided a&sa tifg bt decdred to

seal between th || surface 33 .and the e of the r| As wi | |
be appr' E%}natfresaffe P & OPF god Sl G opteg AR s oo et P of

such 5%hvenhéﬁc@5ﬂl@iv1ﬁgoalﬁﬂ§%f% {vitathd R6ocidtdd RAR sdQesureiPh groit&rdigdw or
limt the advancenent of e insert 90 agai nst the vessel wall, and

t her ef drogitippt Whataqlaoymlentrﬁftthq bask platerda avte G belie8B sdpcilifatedj §arious other
prefer r\ﬁagat& of E\ﬂ:‘ﬁ E%tgmnigit ﬁ'{eaﬁs}\gﬂl' H%%?B&rel%c%%gégsg ds%alR:@ﬁ? Hl% E‘[he rimS0b

of the bac at'e own 1 n is pre erred that a
degree of clearance be prOV|ded bet ween the vessel inner surface 33

dth Onc k b i | ed,
the bl TGS anBecd BrimB® Vet Mo sl ol Flamist i aesss! Walh e Gusess
i nst al | ggli@neheti Reusive) We kit S@Idftie BRR blatOrghUs be dorcdPDAM the Wrel sBfice 33

appreci ated that the apparatus of Figure 5 has various advantages.
Pri mar iafyhe yeysehgll B4 ﬁge autp &6 Rregightcacd srfiliasuffirdent seakisgteveloperfectvenn the

S uppor & @%6%%&5@ hn?l@} éﬁrﬁa!):e §3t %WhE Qes@% ’WJI?%{ A nﬁi%gt'"éh @g%\%:?%@qlnlﬁyor%&%r

nbers formng t e wel he b
c onsi d esuraibdwievmd isqedvidedtiosas§istan fortnatmch baal. C‘Mlﬂlyhﬂgackr]ﬂhté A&t thhd pdsitmed

of the b he |nsert u refer Ly be d
or ef or 48Ry b B4 e ST ik hear Bier RacHrRsE DT fepaf oy Sikgssed
;at_lhu M nuBbvet £t thishoie by RERY bebndortride S8R poRLZ e, MRl @l a adMBRt ages.
e cage
%ressunzmg fluid is introduced to fill and pressurize the sealed space 60. Such pressure is then
monitored for a period of time so as to assess the integrity of the welds 38 and 40. As before, it

will be understood that with no axial compressive force applied to the nozzle, the pressure within
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portion of the back plate 46b woul d be designed to provide sufficient
support strength to the material of the insert 90 while the test is
bei ng conducted. [0045]It will be understood that the above

di scussi on has used geonetric ternms such as annul ar, circunference
etc., for ease of reference. However, these ternms should 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 sanme to any shape or design of
nozzl esthe pgaled spacs G9isspigs Luererspwaial pxpapsion fosee Amide perzodempnis ande

shape Otiwr\éfUré QH %heox%ﬁﬁ 3 g) ?Cg JR? %QR 3Lt H)?ce(s[?xﬁﬁlta{eg HBI%AHXI otﬁgﬁglﬁg E“)%rc%sfdu,{iﬁé

contacting tHe vessel be conpl enentary to-t

vessel . opeG04d6 pAthe mora amdl‘@ssahVEMS, tr ilmestibe proviies en advechtawsséssment of the
referenceid Q. qrtaln speci fic enbodi nents, various nodifications

t her eof "W I'1°8&¥ apparent to those skilled in the art without
departlng fromthe spirit and scope of the invention as outlined in
the cl ai ns_appended hereto. The disclosures of all prior art recited
above dPB38IncoElseramammerdiaracuymerly kpevieand svailaklp @ Heirpainpd elegidcal

CLAIM ébnﬁbc%héjaﬁd%w& 9011@&0@5 Aot sRwit GSthé fi MEEAS oS RGHLED Gt @/11[1&;2' e
Bt 5ea

to a vessel, said nozzle having a stem porti to an opening
in the wdsstod el theatrangih obibhp azighess B# sy degrod tipanvaicue fiahiarg) ino udingrtbe

B T S e Tt Y

out er fskilRdfi®thesealillngleysibl % td@ctchfink i2N@Quired Hadh@EK stRdn@thebab& on these
nmounting within the vessel to close the vessel opening; - an urging

means H@Eﬁ@ﬁsagalnst the inner or outer surface of the vessel wal

for urging the back plate against the interior surface of the vessel
wall to forma seal there-between; a neans for pressurizing

t he spd@39hi t hinrthe Beovadezsariptipmttheleack phate 44, “oa haateben Heschhekasploatpeising a

single piece. However, in consideration of weight and size, the back plate may also be provided
in two or more section to facilitate entry of same into the vessel. In such case, it will be
understood that the back plate sections will be provided with a connection means such as flanges
for receiving bolts etc. Also, an appropriate sealing means will also be provided so as to seal any

joints between the sections making up the back plate.

[0040] Figure 5 illustrates a variant of the apparatus of Figure 3 where like elements are
identified with the 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 in 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 diameter of the flange 80b. It will be understood that
the “cage” can be constructed in any shape or configuration to serve the purposes outlined below.
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2. The apparatus of claim1l wherein the urging nmeans conpri ses.

a front plate for nounting in front of the blind, the front plate
havi ng a support neans bi ased agai nst the outer surface of the vessel
wal | ; one or nore tie rods connected to and extendi ng between
the front plate and said back pl ate; and a tightening neans
for forcing the back plate towards the front plate. 3. The apparatus
of claim2 wherein said tightening neans conprises nuts provi ded on

t hreaded ends of said tie rods. 4. The apparatus of claim2 wherein
sai d support means conprises two or nore support rods each having a

first e ' as ?xg vs?ﬂﬁth?%&b%cﬂ%legtuée%nbgg {H] e, RN r%ssgcurrgdq 0.8 e?ec%r magnets 84,

end con ected ron e’ appara

wher ei nwhiok bédrragaingniksinaér smkfecesprqsfahet vesedd ®vaillrﬁasl Uithe bacieplate ﬂmgeSOb is
magnets for at ach to t he.ves wal | . 6. The apparatus of claim
1 mhere?ﬁm§$ﬁﬂ GIR R 3 ﬁﬁﬁﬁ§38%Wﬁ?§§es - one or nore attachment
means attached to the inner wall of the vessel, each of said
attachnment neans includin t hr eaded rod for extendlng t hrough a

f1 ange 1998 ded h@haqkwéatbégb<s hoivar ia FigielS includes a ceméikoinserdP@ conjaiged within

h f
o5t SRR SASE YR MLOAIE 080 LSy SR DDA B
wher ei N9 di'te iagettefOhpenienteewits its opgringdsectedgoedrss the opening in the vessel wall and

is provided with a seal such as an O ring 96 on exposed edge of the rim.

[0043] The back plate 46b of Figure 5 is installed in generally the same manner as with the
apparatus of Figure 3 described above. However, it will be understood that, in this case, the
insert 90 is also installed. Once the elements of the back plate 46b are in position, and after the
electromagnets 84 are activated, the nuts 86 are tightened. Upon such tightening, the insert 90 is
advanced against the inner surface 33 of the vessel wall 36 so as to form a seal between the wall
surface 33 and the edge of the rim 94. As will be appreciated, the O ring 96 serves to facilitate
the formation of such seal. In order to ensure that the rim 50b does not interfere or limit the
advancement of the insert 90 against the vessel wall, and therefore potentially limit the formation
of the seal, it is preferred that the rim 94 of the insert 90 extends beyond the rim 50b of the back
plate 46b. As shown in Figure 5, it is preferred that a degree of clearance be provided between
the vessel inner surface 33 and the edge of the rim 50b. Once the back plate 46b is installed, the
blind flange (such as that shown at 42a in Figure 3) can also be installed and the weld integrity

test conducted.

[0044] 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. The cage
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8. A weld testing apparatus for testing welds securing a nozzle to a
vessel , said nozzle having a stemportion welded to an opening in the
vessel wall and an opposite flange portion extending outward from
sai d opening, the flange having an outer face, the apparatus
conprising: a blind for nounting on said flange outer face for
sealingly closing the flange; a back plate for nmounting within the
vessel to close the vessel opening; a front plate for nounting

in front of the bljnd, e front plate havi a_support neans bi ased
agai neworine S diek it e f e cBudied o Rl sttieRPighe ST e e
rods conAae eflthknRRGoSKtiRMEY ek iDBéMEEMdubedf ront plate and said back
pl at e; a neans for urging the back plate towards the front

pl ate; and, a means for pressurizing the space within the

nozzl e AW ey Wi bp Lﬁ@stwgéﬂﬁe Q@o% d&h@s%ﬁ)géxﬁg %iegggoxﬁptg thy %u&f s

claim ei n said nmean urgi ng the congrlses nut's
provi dedndar, tinceadedceeds fafasaif defeicaca: diisveved Ghesd teema pipaidaiat e 0bnstrued
claim?9 erein said.support ns conpri ses two. or re suppart rods
each h3oP ARG B FERUGTLOERY SR R GRIRRG RS Bt EoRaMOTtEatfE o) s o
and a sgpands eNtbe ApARGk BLbdrdnt BEIIES Bhe &t Bt Rlapt sahd 10 INEHAPPST REigH oPf
claim 10 wherein the first ends of the support rods include one or

mor e mAGHEESS 4160 2adisaetiprerhove.dt wHbsamglsistoodahat the shape of vagpes nasts of g
appar ataggarzltgg (ﬁaﬁ?ctu!lef?gf tﬂ@e%%nt%@tﬁ‘{'é&léggetsgel lelv‘f’ll Bé)ccﬁnﬁllglﬁ%’ratllry 1§ ﬁ{e%ha § clf

nozzl e having a stem'portion we 0 an opening In the vessel
and antlpposilt e fl ange portion extending outward from said opening,
the flange having an outer face, the apparatus conpri sing:

[0046] Although the invention has been described with reference to certain specific
embodiments, various modifications thereof will be apparent to those skilled in the art without
departing from the spirit and scope of the invention as outlined in the claims appended hereto.
The disclosures of all prior art recited above are incorporated herein by reference in their

entirety.
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a blind for nounting on said flange outer face for sealingly closing
the flange; - a back plate for nounting within the vessel to close
the vessel opening; - an attachnment neans for attachnment of the back
plate to the inner wall of the vessel a nmeans for biasing the back
pl ate against the vessel wall to forma seal there-between; a
means for pressurizing the space within the nozzle between the blind
and the_back plate. 13. The apparatus of claim 12 wherein said

at t achn¥it ChalMs conprises a plurality of nmagnets. 14. The apparatus
of claim 13 wherein said neans for biasing is provided on said
magnet s whereby said back plate is urged towards said magnets. 15. A
met hod lof t eswicligesting appareiys faryestihg avelds|secusiog amonge ® syl satdmoazle

vessel , [ Vi a_stem portion | ded t o an opering _in. the
vessel T R A 48 o LETUROB I B E ke e f DePREDE pflch
sai d opsrindig outveard rengaidepening, B fatgeliavirgen, outdl €acpkheein CORRY ih Sk dhe
sealing the flange face wwth a blind; providing a back plate within
t he ves®BHats SPPPEK pl ate being | arger than the opening; biasing

an urgi ng mMeangindg& Meininb®nisFiaglan8s ok Bte MRLdaliREly LREinY 8RS @lnee;
- a back plate for mounting within the vessel to close the vessel opening;
- an urging means biased against the inner or outer surface of the vessel wall for urging
the back plate against the interior surface of the vessel wall to form a seal there-between;
- a means for pressurizing the space within the nozzle between the blind and the back

plate.

2. The apparatus of claim 1 wherein the urging means comprises:

- a front plate for mounting in front of the blind, the front plate having a support means
biased against the outer surface of the vessel wall;

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

- and a tightening means for forcing the back plate towards the front plate.

3. The apparatus of claim 2 wherein said tightening means comprises nuts provided on

threaded ends of said tie rods.
4. The apparatus of claim 2 wherein said support means comprises two or more support rods
each having a first end biased against the outer wall of the vessel and a second end connected to

the front plate.

5. The apparatus of claim 3 wherein the first ends of the support rods include one or more

magnets for attachment to the vessel wall.
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connecting the back plate to the urging nmeans and forcing the back

pl ate towards the vessel wall to forma seal there-between;

creating a sealed space within the nozzle, said space bei ng bounded
by the inner surface of the nozzle, the blind and the back plate,

sai d space enconpassing a region containing said weld, filling and
pressurizing said space with a pressurizing fluid; nonitoring said
pressure. 16. The nethod of claim 15 wherein the urging neans is

bi ased &gai NSt PRYE2YPEFlanI Wherein 13 Wgmgancans ¢omprissE net hod of clai m

15 wherei n tRgeWf foRat¥ERAsnt infeahl ﬁ%@ge@tg%ﬂﬁhert\ﬁ?l %ﬁ?v\e egml daciPbt LRe

vessel. 18. A nethod of testing the integrity securing a
nozzl e ateckment swehs inglaflidgndnzhdednad fargx@nding thrpeghtd amgeetaetbdton thnback
openingﬂugw%ﬂe vessel wall and an opposite flange portion extending
out war & f'rom sai d openi ng, the flange having an outer face, the

met hod conpr-igse Bgmore Mrahdstigattdithleashgd shidakreddedRods ot fodélng the back plate

providing,atgack plgse_&jthin t he vessel, said back plate being
| ar ger EARR PHEDGHE e vesselgi ng the back plate towards the vesse
wall to forma seal there-between; - creating a sealed space within
the nozzle, said space being bounded by the inner surface of the
nozzl e,7-t he Thicianparathel of Heinbawhersinatasd atpghdens perens emuvispassgnets. a
regi on containing said
8. A weld testing apparatus for testing welds securing a nozzle to a vessel, said nozzle
having a stem portion welded to an opening in the vessel wall and an opposite flange portion
extending outward from said opening, the flange having an outer face, the apparatus comprising:
- a blind for mounting on said flange outer face for sealingly closing the flange;
- a back plate for mounting within the vessel to close the vessel opening;
- a front plate for mounting in front of the blind, the front plate having a support means

biased against the outer surface of the vessel wall;

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

plate;

- a means for urging the back plate towards the front plate; and,

- a means for pressurizing the space within the nozzle between the blind and the back
plate.
9. The apparatus of claim 8 wherein said means for urging the back plate comprises nuts

provided on threaded ends of said tie rods.
10.  The apparatus of claim 9 wherein said support means comprises two or more support rods

each having a first end biased against the outer wall of the vessel and a second end connected to

the front plate.
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weld; - filling and pressurizing said space with a pressurizing
fluid, - applying a radial expansion stress against the nozzle
and an axi al expansion stress applied against the flange; -
nonitoring said pressure. 19. The nethod of claim 18 wherein the
radi al expansion stress and the axial expansion stress is applied by
pressurizing fluid. 20. The nethod of claim 18 wherein the step of

urgi ng the ck plate war he. vessel conmpri ses appl.ying a biasing
force adai n?ﬁ‘etaﬁ Sl g@wé?reweﬂg? fist cndia! gesuaport fodypciude ga gf more
testingn@f@@qgﬁg@w&@&nQ@gkk@gwm@mgs securing a nozzle to a vessel,
sai d nozzle having a stem portion welded to an opening in the vessel

wal | and an opposite flange portion extending outward fromsaid

openi ng,, t he . i . rei en . ih e
appar ars. oo aagra B ReE Ry ST oS Recu bR b B WA, oS
for sedlavinglastanh paiting wichied ftd amggenig ibackvepdehtvell bnd am@ppotitafangk phition

the vessel 1o close_.the vessel opening;, . an urgi nmeans bi ased
agai nstex{eﬁémsﬁﬂa*far% OB Orse_awﬁa@s H3PE hnginganeBfer st (P aFpaciigy SRgRPREE:
back pl ate agajlingtortHsurinkShiseid feHES A& @Ee ﬂ)h?eal{ﬁ"%ﬁ%iosx\ﬁ@tﬁe figngkorm a
seal there-between; and a nmeans for pressurizing e space within the

nozzl e bet wedrPathplats foreonritng wighip selvepichtoelose the vessel opening;

- an attachment means for attachment of the back plate to the inner wall of the vessel
- ameans for biasing the back plate against the vessel wall to form a seal there-between;
- ameans for pressurizing the space within the nozzle between the blind and the back

plate.

13.  The apparatus of claim 12 wherein said attachment means comprises a plurality of

magnets.

14.  The apparatus of claim 13 wherein said means for biasing is provided on said magnets

whereby said back plate is urged towards said magnets.

15. A method of testing the integrity of a weld securing a nozzle to a vessel, said nozzle
having a stem portion welded to an opening in the vessel wall and an opposite flange portion
extending outward from said opening, the flange having an outer face, the method comprising:

- sealing the flange face with a blind;

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

- biasing an urging means against the inner or outer wall of the vessel;

- connecting the back plate to the urging means and forcing the back plate towards the
vessel wall to form a seal there-between;

- 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;
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wherein, the urging neans conpri ses: a front plate for nounting
in front of the blind, the front plate having a support neans bi ased
agai nst the outer surface of the vessel wall; one or nore tie
rods connected to and extendi ng between the front plate and said back
pl ate and through said blind; and, and a tightening neans for forcing
t he back plate towards the front plate. 22. The apparatus of claim

21 wherein sajd t%%htening neggs conprises one or .nore nuts provided
on t hr eaded ~&HRe B PLEsriFngsadgRace wiih a pigsgn dlus of claim 21

wherei n sai d n$3RBAKS sAIBBRSsUFQMPr i ses two or nore support rods each
having a first end biased agai nst the wall of the vessel and a second
end connected to the front plate. 24. The apparatus of claim 23

wherein the fir r{ . S | e 0 nor.e
moonet 26 or TierREHAh S SURIRNahg ARabICLHAR S0 Oh IREEwaY of e
21 wherwbsel.sai d urgi ng neans further conprises: one or nore
attachnent neans attached to the i nner surface of the vessel wall,

each of said attachnent neans including a threaded rod for extending

through7a flaeeaeuRidfi-ged 18nvitdidn Q@%giﬁ% HeBis i@Bfhsed against th® MePhvallBf @e
nuts associated with each of said threaded rods for forcing the back

pl at e a@geschst the inner surface of the vessel wall. 26. The
apparatus of claim25 wherein said attachnment means conprises
magnet s.

18. A method of testing the integrity of a weld securing a nozzle to a vessel, said nozzle

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

- sealing the flange face with a blind,

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

- urging the back plate towards the vessel wall to form a seal there-between;

- 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;

- applying a radial expansion stress against the nozzle and an axial expansion stress
applied against the flange;

- monitoring said pressure.

19.  The method of claim 18 wherein the radial expansion stress and the axial expansion stress

is applied by pressurizing fluid.

20.  The method of claim 18 wherein the step of urging the back plate towards the vessel

comprises applying a biasing force against the inner or outer wall of the vessel.
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27. A weld testing apparatus for testing welds securing a nozzle to a
vessel , said nozzle having a stemportion welded to an opening in the
vessel wall and an opposite flange portion extending outward from
sai d opening, the flange having an outer face, the apparatus
conprising: a blind for nounting on said flange outer face for
sealingly closing the flange a back plate for mounting within the
vessel to close the vessel eni ng a front plate for nounting

in frort of 4 Weldgesting apr%tuf ﬁ?stlbg Hells ReaviIAg aé.“’%‘b‘@c?r‘f“%éﬁ@ 9748 ed
agai nsthal e AQtehordibh hRfRd A ad BRnURIS Ble Walel wall and an PR si® f1AMRE BottibR

rods connected to and extendi ng between the front plate and said back
pl at e tetendigh ovtadd Bpinrrdid epemngnibe flongedrayinggntoter fame kwipdreitewhemvia usks the

the fraq a nmeans for pressurizing the space within the
nozzl ea@é?ﬁ%gég?%@&gl ind and the back plate. 28. The apparatus of

cl ai m 27 wherkint fe&aheintiag s sﬁiarﬂaugegd)ung fb&wfobmknglyato@mg@}ﬁa)ﬂldr@e;s nut s
provi ded on threa]§1 ends of said tie ds. ﬁf appar at us of
cl ai m 28 whé&rarhplats far mgppyg Wi %H‘f EEiTpio ‘é§§ﬂ?%6’5 ORI suppor t

rods each hayiyRgn@mkhdsYiaedehR MRAnAIIL H§tter §ul?ﬁcé’\@i} the Qéssél%llvf%§§x%lng the
and a second end connected to the front plate. . The apparatus of

cl ai m 29ckpleteeigainstitbe friterior senfags Oéfhetmesehwplbmﬁormgdsahthﬂw -belweemandr
mor e nagnet 3 I’Il ans ?ot %?E%EWE tth? a;t)zgg withfi t% nx\@zlle bﬁtweetn]the @llnrHaanIaqge f))ack

testing the integri ecuring vessel, said
nozzl e plate;

wherein, the urging means comprises:

a front plate for mounting in front of the blind, the front plate having a support means
biased against the outer surface of the vessel wall;

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

and a tightening means for forcing the back plate towards the front plate.

22.  The apparatus of claim 21 wherein said tightening means comprises one or more nuts

provided on threaded ends of said tie rods.
23.  The apparatus of claim 21 wherein said support means comprises two or more support
rods each having a first end biased against the wall of the vessel and a second end connected to

the front plate.

24.  The apparatus of claim 23 wherein the first ends of the support rods include one or more

magnets for attachment to the vessel wall.

25.  The apparatus of claim 21 wherein said urging means further comprises:
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having a stem portion welded to an opening in the vessel wall and an
opposite flange portion extending outward from said opening, the

fl ange having an outer face, the nethod conprising: sealing the
flange outer face with a blind; providing a back plate within the
vessel , said back plate being |larger than the opening; biasing an
urgi ng neans agai nst the outer surface of the vessel wall;

connecting the back plate to the ur nmeans and farcing the ba

ck
pl ate towar §&° Ph’élo{fﬁeaé?éllm% |nllea%at¥ae}??ﬁ 1q thesianersHepee-af dssessl wall, cach of
creat i Ngid@eRh&H nRRAGACIMIRE Atk dRed ?dr%xteﬁahg RARES 1B lebopg&tég dfithe

by the inner surface of the nozzle, the blind and e ba
sai d spackplcarpassi ng a regi on contalnlng said weld; filling and

pressuri zin aid s essur ai.d
pressure. %?gormore{)rhu%ciass?m%}e@ ﬁnﬁa%hfls E%S?Aegﬁocgf@%\f\%’f’%{ 8@1?1?1%6 a
nozzl e dggingt theaed surfasd 6f thozaske Wwidlvi ng a stem portion wel ded to an
opening in the vessel wall and an opposite flange portion extendi ng

outward from said opening, the flange having an outer face, the

met hpd_%pnprﬁh%'agﬂaratﬁﬁ 8f Lifeh 3NEnEtANIR A@ARn M hlRaR BhpRides magnets.
providing a back plate wthin the vessel, said back plate being

| arger than the opening; urging the back plate towards the vessel

R A T R LT TR s A
space \iatingn stelnepmmz velde§ @0 sh Aty 1bﬁiengsdébwakﬂe@t1 zhyo;ipbatd fiem@e portion
surface of the noz t he bllnd a d the back p Eald space _
enconpa¥&PAgEa? Rt WeRingghs Hene Bvie i %g A1 ARRRES oM iR S
sai d space WHlid folh&sHE oAisie ffahgﬁ 8liter face for sealingly closing the flange;

a back plate for mounting within the vessel to close the vessel opening;

a front plate for mounting in front of the blind, the front plate having a support means
biased against the outer surface of the vessel wall;

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

a means for urging the back plate towards the front plate; and,

a means for pressurizing the space within the nozzle between the blind and the back plate.

28. The apparatus of claim 27 wherein said means for urging the back plate comprises nuts

provided on threaded ends of said tie rods.
29. The apparatus of claim 28 wherein said support means comprises two or more support
rods each having a first end biased against the wall of the vessel and a second end connected to

the front plate.

30. The apparatus of claim 29 wherein the first ends of the support rods include one or more

magnets for attachment to the vessel wall.
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said pressurizing fluid al so applying a radi al expansion stress

agai nst the nozzle and an axi al expansion stress applied against the
flange; nonitoring said pressure. 33. A weld testing apparatus for
testing welds securing a nozzle to a vessel, said nozzle having a
stem portion welded to an opening in the vessel wall and an opposite
fl ange portion extending outward from said opening, the flange having
an outer face, the paratus conprising; - a blind for nounting on
sai d fldnge éaleeélﬁodr Jaestpg Fhes‘é‘%gg’gqff %qgf%quHgng pBOFZ R Garessel, gaif pexele
pl at e fiRLindRURh Peivh WdRdthEh ¥SSHR in HR LR all BRI ¥ESHRLitORERE Bortion
an attachment nmeans for attachment of the back plate to the inner

wal | ofextdndingevtyedrd ieay idonsaing, te flasgmbsvingranantsr fasapthe swthod comprising:

Vessel vl I “FnRae Saies BuflF RIS il L0 100 LR Pt O o easuri i ng
t he space wiprdiding h®acloplaleavitigi weenssel)saibbadkblaadeinh tarackanghabgening;
biasing an urging means against the outer surface of the vessel wall;
connecting the back plate to the urging means and forcing the back plate towards the
vessel wall to form a seal there-between;
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; monitoring said pressure.

32. A method of testing the integrity of a weld securing a nozzle to a vessel, said nozzle
having a stem portion welded to an opening in the vessel wall and an opposite flange portion
extending outward from said opening, the flange having an outer face, the method comprising:

sealing the flange face with a blind;

providing a back plate within the vessel, said back plate being larger than the opening;
urging the back plate towards the vessel wall, by applying a biasing force against the outer
surface of the vessel wall, to form a seal there-between;

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,;

said pressurizing fluid also applying a radial expansion stress against the nozzle and an
axial expansion stress applied against the flange;

monitoring said pressure.
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34. The apparatus of claim 33 wherein said neans for urging is

provi ded on said magnets whereby said back plate is urged towards
said magnets. 35. A nethod of testing the integrity of a weld
securing a nozzle to a vessel, said nozzle having a stem portion

wel ded to an opening in the vessel wall and an opposite flange
portion extending outward from sai d opening, the flange having an
outer face, the nmethod conprising: sealing the flange face with a
blind; 33. - Aweld testing appdsaiok [pltestiog wieldsisecuring a\neszé@to a wasedl sbdcioz;ib ate

bei ng | h rovi,din ac hent.

COprI’ | Sklglgl/gl%a SEfPl?EOIItloﬁ V&%P(%H t(p 9[1 %Qenp Olné et Vaegﬁ?Wﬁﬁ Op}ﬂO%lttee %n&e gP]I'UOIl

i nner stitehding onfwatrhn ﬁom&hd)pen&ﬂgl the ﬂbn@@havglgam ouled Ifaf¢§ the aplﬁragmdﬁgﬁqsmg:
of the vessel ec i ng t back

the i nner surf
plate to the? Lh%aﬁrﬁ@r %%@gaﬁaalfiékegwtfrﬁéceofa&ﬁ@aﬁvvgyé 0@@%}?

vessel wal | _taatiopmitetosRBhindddal @ik eleWRER! to close the ve‘§§e?§1%] nitd; & Seal ed
space within the nozzle, said space beln%b ounded e inner

surface of ths afechmeat mesns ot dtiaghmend of Fe deklawltatl@ inigea vkl 1S pevessel
encorrp%cré]ﬁ séd Eiﬁ%h%n&%@%rgl Jnggse%%l qur\zlt\ﬁ y of n%a[gnets filling and

pressuri zing said space w pressuri zi - nonitoring said
pressure. - a means for urging the back plate against the Vessel wall to form a seal there-between;

- a means for pressurizing the space within the nozzle between the blind and the back

plate.

34.  The apparatus of claim 33 wherein said means for urging is provided on said magnets

whereby said back plate is urged towards said magnets.

35. A method of testing the integrity of a weld securing a nozzle to a vessel, said nozzle
having a stem portion welded to an opening in the vessel wall and an opposite flange portion
extending outward from said opening, the flange having an outer face, the method comprising:

- sealing the flange face with a blind;

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

- providing an attachment means comprising a plurality of magnets to attach the back
plate to an inner surface of the vessel wall;

- biasing an urging means against the inner surface of the vessel wall,

- connecting the back plate to the urging means and forcing the back plate towards the
vessel wall to form a seal there-between;

- 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;

- monitoring said pressure.

21



36. The method of claim35 wherein the pressurizing fluid applies a
radi al expansi on stress agai nst the nozzle and an axi al expansion
stress against the fl ange.

36.  The method of claim 35 wherein the pressurizing fluid applies a radial expansion stress

against the nozzle and an axial expansion stress against the flange.

22



