TITLE OF THE | NVENTI ON: VESSELS W TH PERSONNEL ACCESS PROVI SI ONS BACKGROUND
OF THE | NVENTI ON [0001] The present invention relates to containers or
vessel s used to hold and ship specialty and other materials such as

hi gh-purity (HP) and ultra-high-purity (UHP) fluids. [0002] New

devel opments and enhancenents in technologies utilized in the el ectronics
5industry are | eading to demands for increasing quantities of specialty
materials such as HP and UHP fluids used in nmanufacturing processes.
Specialty materials are chem cals used in manufacturing processes, such as
t he manufacture of electronic conponents, that exhibit certain properties
such as high purity or ultra high purity. Specialty materials can be, for
exanpl e, powders, enulsions,'@ﬂsb@ﬁéﬁﬁhéD’ #Napors. The term"fluids,"

10as used herein, is intended to enconpass | L QWwnds, sublined solids,
and conbi nati ons therEé?.ﬂELS[W@MFEgﬁ%%H’Wﬁgﬁﬁg\)ﬁﬁgg for different
processes and treatnent of associated production equi pnment may require

delivery of products wt héﬁ@%@@@g@ﬁ?ﬁgr'mkﬁﬂd@e ppb | evel. Even though

specialty gases and chem for only about 0.01 15to about
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product nHY dnd WBHR tkdsiusedrin menafaptERQRPCERTER §9é)cgaggur e Brocadure.
Pr oduced }9@51‘0%%émkgcmﬁn%gfb%lgg@@,eﬁchQﬂﬁhmammﬂre@hdlewiwmmﬂem, away,

whi ch can account tor the | osses of. many, m.l )i qr . fore,
pr eser vi nihat ghitearielp pseparfirsgush 8§ Pngé'ﬁyaﬂrghrjaﬁl?q%r%I "B;éjfgfd\‘}"g‘r";’@ Enéﬂe@? .
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br escitBe. 5 vSHbITRRCBATEHIEE 1 ARCTDY Rt e R RIS B 206 el o
t he speci abmpinaRdr@itha@bofupon i ntroduction of the specialty
[0003] Specialty materials used for different processes and treatment of associated
production equipment may require defivery of products with impurities measured at the
ppb level. Even though specialty gases and chemicals may account for only about 0.01
15  to about 0.1 percent of production expenses, a shortage of these materials can
jeopardize the ability to maintain desired or required production volumes in, for example,
electroniés manufacturing facilities. In some cases, using contaminated product in a
manufacturing process may jeopardize the final product specifications. The
specifications of the final product may be determined at the very last stage of the
20  manufacturing processes. For example, in the case of wafer production, the
specifications of the final product may be checked during a product quality assurance
procedure. Produced wafers may be considered “out of spec” and may be thrown away,
which can account for the losses of many millions of dollars. Therefore, preserving the
purity of specialty materials during delivery is of substantial importance.

25 [0004] Contamination of a vessel used to hold an HP or UHP fluid or other speciaity
material can be characterized as the presence of substances that can compromise a
pre-defined purity level of the specialty material upon introduction of the specialty
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material into the vessel, or the penetration of the inpurities into the
vessel during transportation and/or storing of the high purity products in
t he vessel. [0005] Contam nants can take the formof solids, |iquids, and
gases. Contam nants can be forned, for exanple, by residue from anot her
type of material previously stored in 5the vessel. Contam nants can al so be
i ntroduced by, for exanple, infiltration of anbient air into the internal
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ot her spebbwdiey, cgmsoramr@ﬁ@qa@alsgch sl NForAsiGler s such as bottle

cylinders were used in the past for deliver relativ : antities
of HP and[@06P} phushia easeRdtp PIERASHYY F@Fhwﬁéfﬂﬁbﬁa?%fma‘ﬁq‘éﬂﬁg%aﬁf|“ﬁHJ

cont abger §pq WF Batelidls HAG b lorg@Nbdgopiedble. For example, deliveries using cylinder
bottles or other small packages may no longer be acceptable in some manufacturing
processes due to the need for relatively large quantities of such materials. For example,
demands for ultra-high purity “White Ammonia” (NH,) and high purity nitrogen-triflouride
(NF3) have grown significantly in recent years, and bulk quantities of these materials are

30 now required in many different manufacturing processes.

{0008] Bulk delivery vessels and systems for delivering HP and UHP materials were
not known or used in the recent past. Only the recent development of new technologies,
for example, technologies used for production of various electronic devices, have lead to
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S5relatively easily. Indeed, container preparation procedures for relatively
smal | containers and vessels which are used to transport HP and UHP
products are well known. For exanple, a sinple container heating process in
an oven, known as "baking," helps to achieve the required purity of
container internal surfaces. Prepared or so called "purity treated"
containers may receive UHP products w thout the threat of contam nating the
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Dangerous?ﬁﬁ?g S (I MDG), the European 25 Agreenent Concerning the Carriage
of Danger dus oods by Road (ADR), the Convention for Safe Containers (CSC),

etc. | In gfdgﬁq VOL 68 sizh B6@SNERIDF aésaelsSsuchad tiametneaessporior e delvey ofr e |

regul ated by transportation Qrganizati. - xampl e,
accor di ng'”ﬂBSt[‘ib'ﬂaF%sc‘BPH’é‘rﬂﬂ'ﬁf‘tﬁﬁg’sc’:anpﬁteunﬁ%ﬁtp%%%g%[uéﬁ5‘3@@%&&@%& g of a

port abd e LSk t@itkindrbONewrentainet pepanatiorexeideds fop Btk HPRNAYIR PIofEFtS duci ng
thermal 30 stresses .and fat.j L. y af@ld ng" process
cannot be%@?%ﬁﬁg&”@?‘?&@%éﬁ%&@?&ﬁ?%%%@%F%aﬁ?ﬁxaﬁ?w t emper at ur es
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products areé kKnown n practice’in the industry. These nethods are
quite i nvighRufitafids BelyGoniingryniThe peaparaien B heskepnis HESUTHENEf or e,
i T uace BT T Pt and ool {1 of. & he
devi ces plasgritodll inie pxigfingnBakinRg” iOV"éTseg"‘ﬁés% CQHLEF WEF'Q%T@% Jf:!)er REIAs) e,
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ot Ly on tRe s o i dSuind 5 atiole e I D SRR ANG I akiERan (DEP), B, 2,
: United Nations (UN), the International Maritime Dangerous Goods (IMDG), the European
25  Agreement Concerning the Carriage of Dangerous Goods by Road {ADR), the
Convention for Safe Containers (CSC), etc. In other words, large containers used as
transport vessels are regulated by transportation organizations around the world. For
example, according to DOT recommendations, the maximum outside temperature of a
portable 1S0 tank T50 type should not exceed 125°F, to avoid intreducing thermal
30 stresses and fatigue in tank. Apparently, a “baking” process cannot be performed since
baking requires significantly higher temperatures to achieve adequate container surface

preparation.

[0010] Methods for cleaning and preparing large size vessels for delivery of HP and
UHP products are known and are in practice in the industry. These methods are quite
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[0011] Significant effort has been undertaken to devel op and i npl enent
delivery systens and neans for HP and UHP materials in bulk quantities. One
of the inportant chall enges associated with these deliveries has been the
design and preparation of bulk containers in a way that these containers
may be used to transport and deliver the 10required product purity w thout

j eopardi zi ng the Iatter Some uni que vessel designs and preparation
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transportable containers to understand what may and may not be done to a standard
container design, a regulated container preparation process, an inspection procedure,
etc. New or modified container designs, as well as new or modified preparation and
inspection procedures may need to be approved for use by national transportation

30 bodies. An example of some of the inspection-related requirements imposed on
containers is shown in the section “1SO Inspection Requirements” of ITCO ACC
MANUAL issue No. 3: Jan. 2003, which states: “[flor man entry it is the responsibility of
depot supervisor to ensure that the tank is safe to enter. This may require an inspection
for gas contaminaﬁ.on of low oxygen.” This statement taken from the container
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product subsequently introduced into the container. An exanple of a quite

I nvol ved 10contai ner preparation nethod is described, for exanple, in US
patent no. 6,616, 76962. Thus, a substantial amount of tinme, energy, and
noney can be saved by avoiding the need for container preparations whenever
possi bl e. [0013] Anot her exanple of regul ated container inspection
requirenents may be found in chapter "Pressure Vessel Not Acceptable
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need for container preparations whenever possible.

[0013] Another example of regulated container inspection requirements may be found
in chapter “Pressure Vessel Not Accéptable Conditions” of the ITCO ACC MANUAL

15 issue No. 3: Jan. 2003. For example, the following vessel conditions found during the
inspection may qUa!ify the inspected vessel as unacceptable for further use:

+ defects to welds or parent materials

* body executed grinding, deeper than 0.1 mm (0.004 inch)

« Excessive grinding or other metal depletion which reduces the shell thickness
20 toless than the minimum

« Corrosion or pitting which results in an shell thickness below the required

minimum or create contamination {raps

= Stress corrosion

« Sharp indentations, creases, or dents ...
25 « Dents grater then 6 mm (0.25 inch) to the top third of the tank shell

« Dents grater then 10 mm (0.4 inch) to the bottom two thirds of the tank shell

{0014] To comply with the above-listed conditions, a rigorous internal container
inspection is required. The inspection may involve not only visual qualitative analyses of
the container internal surfaces, but also the actual measurement of possible surface

30  discontinuities, particle sizes, shape of the internal structure, etc. Under today’s
standard practices, human entry into an inspected vessel is practically inevitable in order
to achieve the required inspection quality. That is why the industry accepted and
established standard requires a container entry by an inspector through the manway
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standard practices, human entry into an inspected vessel is practically
Inevitable in order to achieve the required inspection quality. That is
why the industry accepted and established standard requires a contai ner
entry by an inspector through the manway associated with internal

contai ner inspections. Thus, the size of a manway, and often its position
as well, are regulated to ensure safe entry and exit into and out of a
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CSC speci PgyaRedhaneie pepHPBY Fﬂtlhﬁiasf ReiRg qf"%tr‘?t Q"I'h ﬁﬁ%géeﬁﬁ@ec@?ﬁ Hagdiwgﬁed and
licengpd KoRS RsIRRE Bl |N@‘écﬁ|c§1 cmﬁmléd e fime.odhavel not Daﬁﬁsé thedpspestion maY ves nay
erformthe ins
p dﬁ?{lqeg qog a,ni n%tiﬁagﬁéﬁn 9{8 Ur‘ﬁfeh §£§S %m%ﬁt’é&ﬁrﬂtléﬁ

further uBetb in another section of th
docunent : deveiop'ade)yims'pe'me ORC aeglilations en deridneriespepiianand %@tﬁn%eﬁ{ﬁ for ned

compet ont SHIER Ly ooy [Eueiph 28 Pab “32; T BTN R s t st

and i nspecvilaer thaySlymrpeftﬂmfmtlmaFﬂ%@e% qtﬁg%@t%\feaﬁthﬁl}?@ are ‘Buitably

ual 1 hhed d Map péfadinithé nsseotionk are:
Gual | B ed aliyfle i5nsrRl e AL RRSRINE ESTRemathd @app so

t t t] t
in the Ia§f\e@@¢m%0fd%'ﬁﬁﬁé a@ﬁaﬁééeggﬁa%srew&“‘?sd%%‘%ﬁ& %’H’e ‘Iﬂ'ydtﬂgﬁir g?u{ he

cont ai ner &dsentatives may perform the inspection and eventually pass or fail the container for

further use. The following is also stated in another section of the CSC document: “...The
inspection and tests described herein must be performed or witnessed by an

25  inspector/fagency qualified and approved by the competent authority or its authorized
body. The CSC and the UN tank test and inspection may be performed by the same
inspector if they are suitably qualified to do so. Typical agencies approved to perform this
work are: ABS, Bureau Veritas, Lloyds Register etc....” In practice, the requirements in
the last example demand that a qualified inspector should enter the container and

30  perform the inspection. The final verdict on whether the container may continue to be
used in service may be issued only upon completion of the inspection. Unfortunately,
none of the qualified inspection agencies are intimately familiar with requirement for
containers and systems transporting and supplying HP and UHP products. Therefore,



30 performthe inspection. The final verdict on whether the container may

continue to be used in service nmay be issued only upon conpletion of the

i nspection. Unfortunately, none of the qualified inspection agencies are

intimately famliar with requirenment for containers and systens

transporting and supplying HP and UHP products. Therefore, the inspectors

may be qualified to performthe inspection of the containers, but they may

not be qualified to_ enter.t: b R indgeenicrpsitthe cgntdiftrerbutHRy gewds .

[ 0016] é’éﬁp§°t8§$erﬁa¥6o]éﬁ%qhﬁ&gﬁ)_ transpor ti\'ﬁ%” K]Jlﬂiyﬁncgdsti es of HP and UHP

gases andotatehamlifode ieatet {herpentainealranspppingalt §f YicPedE: vari ous ext er nal

val ves. The val ves can be 5Sused for functjops. RIi-5§ites ah@l | ef ;

t r ansf er [aSf6haVessels used toholdgpd H?Qspgﬁﬁu%c{uﬁﬁﬁteﬁ lkégn\eg@gel, g;a;éc. The val ves

are Usualo{rﬁr %5&%@%&&‘@% yakag npderationscektesnakvalves hEng Vah{estRB bGessel . The

val ve _box helps to proteci the : FGRUTBGE ink VB Est, M Witren thel ves

bei ng5st ugekior BnGUINS FUCH, B P'@ﬁ?uré?%'%%sﬁéef%\%r, the val ve bog IE%nh be covered

SO that geblehnkeiTrefvayas acausualy lnedted i sevapaxnerteron P FBeLEN® The gas

can be non- 10cont aninat.i ' RERks fent difndgeicatsal bytthavaives hel d in
oo A (AR elt 1 plect 1 "

t he vesséPSs on of the gas EE)ﬁlst t he val val% %inai nto the

interior befngtsreck easbed.pulled, st MBeeW@H thavave ReX sa RS SOHF PP AT %t he vessel .

[0017] N%ﬁﬁg@pﬁof%sc § b& MatridiSa wiradlineiviive o, Tt yes emesndnn vessel s used to
u an

transport itres of HP and UHP gases .and i 2l

mat erfoal s:.oniamilmingi\ﬁtﬂbIf%ﬁﬂﬁcﬁtﬁ@“el@ateﬁﬂg?%r‘ﬁgrbéﬁgﬂwt@e\‘f ﬁ%%gg%%)h)s(apﬁghr?{%?&gal ly
secured tp Gasft AR IR Vaive b€ int6 thietirbiice ofrtiiei vegsgd wiliTiot oenterisatedh@i nder of t he
val ve box %y. asteners, so that the bottom of the valve box can be renoved
to provi deaigdlaglbintge VeRsel nt ernal vol ume of the vessel. [0018] A val ve box
that may function as a wa : Jo@ i L3¢ 0@ tPshaei i tate
the passddf1df @?f“"éﬁi'ﬁIafqngrpef‘ééeﬁr‘é%g}'{hﬁggg?lﬁ%%ﬂge%.Il?,osr@ltsa)%génpl e, \s/‘ﬁal ve boxes
20 that nmyk §uetiesost HESanblikMB gasasqridediar gpecially meateiiasep eartigrlahing east

appr oxJ mat e} D feet, T i ety @itenbot t om of
t he vﬁ \Tgb%ﬁ“ éﬁ‘&e Yﬁ e??xa{%@“sgw%tch@ﬁéré? ?ﬁg@gﬁ‘?@ﬁ“?@%@he rlerr%%m nggr of the
val ve boxthesemainddriof #leyvalvarbge by fastanets, a9 gt Kie ettemiah e VaVEIPOX LR’ such a

rel attvel Mol AEgS bBiGs hakes fAfe BobiLbiufid dmaissioul arl y 0 transpor tabl e

vessel s that are rcally subjected to nechanical shocks, vibrations, and
25t enper \";\‘gl'drl?] S AQS bSkthifbay LABRRGIstaAhaday fdeds fo besltigmtiplargse t he seal
of a manway l'ocated at the bgt tom cpl‘ a vgl Ve bog igﬁ%’?‘?”?{g %al@t? B@;e%nt i al
sour ce of fasiataivemrassass of A a0Wsded hunandne s Eeg- SRy naport bul k
quant »g i efabhatiRindtich AdHRagasesypivatly baveas diapeter af atyeashaproxingtely 2.5 0019] An
ongoi ng neged therefore exists. f i al LRk pEf £ BEHIa/ el
access 30%%#@1% efne}?d%?e\pgi\%eeeln%%%ﬁo 'lt‘ll %a% rggl#érgg{; %‘te'gﬁl % quant.tlﬂt i egdg(;f
speci al t yonsthermating point bn #e refainder iR phwedaox is relatively large. Maintaining an

airtight seal across such a relatively large interface can be difficult, particularly in

transportable vessels that are typically subjected to mechanical shocks, vibrations, and

25  temperature swings during transportation. Thus, leakage across the seal of a manway
located at the bottom of a valve box represents a potential source of contamination in a
vessel used to hold and transport bulk quantities of HP and UHP gases and other

specialty materials.

[0019] An ongoing need therefore exists for a substantially leak-free personnel access
30 provision for a vessel used to transport bulk quantities of specialty materials such as HP
and UHP gases.



BRI EF SUMVARY OF THE | NVENTI ON [ 0020] Enbodi nents of vessels include
personnel access provisions having wel ded or ot herw se pernanent
connections that substantially reduce the potential for |eakage into or out
of the vessels by way of the personnel access provisions. 5[0021]

Enbodi nents of vessels conprise a shell defining an internal volune; a

sl eeve nounted on the shell and defining a passage that facilitates

personnel access to the bﬁf#ﬁ@hmmxmeEMMr that covers the
passage and is connected to the sleeve by a weld. [ 0022] Enbodi nents of

vessel s ﬁqad}ﬁ?' 8. 2 skl Yot ibhanspasdinetadtashprovisis haying weided or
g =

10ul tra- purity gases conpri st h ; l.68Y Ra hed on and
ext endi ngtrenwise germanenieengctiogs, a§s®8%ﬁéiigé?ﬁuacgg% ye'?:tgnnect eg to an end of

the sleeye, { G¥leshbis Bpday af @e posoncdcéess PEVISINSi ng an i nternal vol ume of
a vessel . The vessel conprises a shell that defines tqg? i nter nE}I v\éol ume, a
sl eevg cqpiagt ehorinidies civebselaemnpafist iarihat definysyHper ¥BEr AT A Cof t he

o i Towiad o e AReI A 4R ltackiRated pereciretlatoess toshsl eeve by a
wel d and r&%{?é‘%d ?{bt?\fzﬁ@el ad-gdls%gtgmg$wgisﬁae$ﬁ}@ faciRatéop

ods conprise cutti | d;
nmovi ng t hetefrayeslurasyeandfarcowert that qeuers ARRPassage 'éPP‘HbeCtleﬁ’éo ?%t%ér]eﬁ’g\lwvol une by
way of the égssage. BRI EF DESCRI PTI ON OF SEVERAL VI EWs OF THE DRAW NGS
20[ 0024] Y foregoing summary, as well as the follow ng detail ed

descri pt i@ﬂg% %ﬁﬁ&ﬁéﬁ?oﬁ&@@&éﬁﬁddb%ofafowirtgﬁrﬂemnmmimwﬂmgm read in
n wt

conj uncti e appended draw ngs. The d ' r ed for

i || usttr atdiv@-highmysyasasehelmerss @ 5‘% E%&%'B\g SEGFV% ﬁ‘\gb@%ggﬁgggegggﬁﬁé i s not
limted t@duaR 1sPeEN drids Eedvecparmahentlylvonmedted ol epd @hinegieeven t he drawi ngs:
25[0025] Figure 1 is side view of an enbodi ment of a vesse| havi ngla

per sonnel [0agSe SMePbaYarsipeoviden foimeckening af inernahvelump gka vessel. The vesse

comprises a shell that defines the internal volume, a sleeve connected to the shell and
defining a passage from outside of the vessel to the internal volume, and a cover

15 connected to the sleeve by a weld and covering the passage. The methods comprise
cutting the weld; moving the cover away from the passage; and entering the internal

volume by way of the passage.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

20 [0024] The foregoing summary, as well as the following detailed description of
preferred embodiments, are better understood when read in conjunction with the
appended drawings. The drawings are presented for illustrative purposes only, and the
scope of the appended claims is not limited to the specific embodiments shown in the
drawings. In the drawings:

25 [0025] Figure 1 is side view of an embodiment of a vessel having a personnel access

provision in the form of a valve box;

[0026] Figure 2 is a magnified, cross-sectional view of the area designated “A” in
Figure 1;
[0027] Figure 3 is a magnified view of the area designated “B" in Figure 2;

30 [0028] Figure 4 is a cross-sectional view of a portion of a first alternative embodiment

of the vessel shown in Figures 1-3, taken from the same perspective as Figure 2;
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[0026] Figure 2 is a magnified, cross-sectional view of the area designated
"A" in Figure 1; [0027] Figure 3 is a magnified view of the area designated
"B" in Figure 2; 30[0028] Figure 4 is a cross-sectional view of a portion
of a first alternative enbodi nent of the vessel shown in Figures 1-3, taken
fromthe sanme perspective as Figure 2; [0029] Figure 5is a
cross-sectional view of a portion of a second alternative enbodi nent of the

vessel shown ip Fiqures 1-3. 4 # R6n oPdBedoald aperattivee as Figure 2;
[0030] FIaPk %'gv@%dsérCB‘;ssss-sss‘?%%‘ﬁégﬂ%\rv e e o £ odihig d
al t er nat epeoginiencti tentesaeifshpwe in/Eigares 1sh kRN i"ﬂm%ﬁ%ﬁ?rg% pgg taEen fromthe
sane per?tpe(r:éé,ve as Figure 2; [0031] Figure 7 is a side view of a fourth

al t er nat A& eftbodi ment of the vessel shown in Fi gures 1-3; [0032] Figure 8

is a si diod\?o?wg greas Liof drbssddoabmaviowast apodioin b a thigfaltemativa-esqdingéwn i n
Figures 1-3;°1 033] Figure I1.S.a £on. Vi ki mhative
enbodﬁner@i“@fVeﬁquéS'Mb‘BlF%éﬁ 3i ke %%rﬁéhse s%v%e%eéﬁpcf% Pe(%é?a?b%ggure 10 is a

side view of a seventh alternati | i ¥ 812Seksdh Bigovm inn
Fi gures 19@.131§@ﬂ?ﬁ@'ﬁ§@%ﬁ%¥%@e%ﬁm§§ﬁ%ﬁ0[ 0035]8Fi gur e[s 1to 3

depi ct arFigureodidpent of a transportabl e container or vessel 10 having an
internal volune 12. The vessel 10 can be used, for . e | e, d a
speci al t jooajefigire 8 ischside vigw gt figh aﬁﬂpaglgse_mq{qﬁm oé‘ﬁg%sé%'s%q%@ J]corrpri ses
a shel | lﬁgurgg?ﬁ’shel | 14 can include a substantially

10 [0033] Figure 9is a top view of a sixth alternative embodiment of the vessel shown in

Figures 1-3; and

[0034] Figure 10is a side view of a seventh alternative embodiment of the vessel

shown in Figures 1-3.

15 DETAILED DESCRIPTION OF THE INVENTION

[0035] Figures 1 to 3 depict an embodiment of a transportable container or vessel 10
having an internal volume 12. The vessel 10 can be used, for example, to hold a
specialty material such as an HP or UHP gas.

[0036] The vessel 10 comprises a shell 14. The shell 14 can include a substantially

20  cylindrical main portion 15, and two end portions or heads 16, as shown in Figure 1. The
heads 16 can be connected to opposite ends of the main portion 15 by a suitable means
such as welds.

[0037] The vessel 10 also includes a personnel access provision in the form of a
manway positioned at the bottom of a valve box 17. The valve box 17 can be mounted

25  on top of the main portion 15 of the shell 14. The vaive box 17 can be mounted at other
locations on the shell 14 in alternative embodiments including, for example, on the
bottom or sides of the main portion 15, or on the heads 16.

[0038] Directional terms, such as top, bottom, upper, fower, above, below, horizontal,
etc., are used with reference to the component orientations depicted in Figures 1-3.

30 These terms are used for illustrative purposes only, and are not intended to limit the
scope of the appended claims.



20 cylindrical main portion 15, and two end portions or heads 16, as shown
in Figure 1. The heads 16 can be connected to opposite ends of the main
portion 15 by a suitable neans such as welds. [0037] The vessel 10 al so

i ncl udes a personnel access provision in the formof a manway positioned at
the bottomof a valve box 17. The val ve box 17 can be nmounted 25on top of
the main portion 15 of the shell 14. The val ve box 17 can be nounted at

e e TRt nE e il A floBlhFARRlinReasied renle doalanl by, 10!

portion 1 heads 16.
[0038] Disehs hydaimddateary supeniag feroped ibHEroH) PerHpRdd of tB?\é?a{]‘a‘{)%(?d bel ow,

hori zontal, etc re u I hBe &Qama)wein@:%oﬂ‘hent at i ons
depi ct edC?%b‘F?‘?ﬁW"é@ ?hesf?\gg(#fh SEH nﬁ?gtnabs d ?or Ll ustratjye purposes
only, an@leavemmposmmmah@tdm vaﬁrq b@hb? @@85'@ OECEHE ’% é ad ?

[ 0039 Thei%ﬁ“ﬁt; £ o P heaih ES}UHH% %%Qﬁﬁrﬂﬂ'gh@bhwmﬂ iTinel rsleese 1§|c@reb@ 18. The

sl eev accommod eni n for Ja portion 15
of the sheddssddito agreatener ‘*b"‘é‘*eé@ﬁﬁ'?té'a?”t% '9 por dlrboihg% EI a suitable

means S“Ce'f'nb%ﬁ yweld 23. The sleeve 18 is p03|t|oned so that the val ve box
17 is partia \y recessed in relation to the 5outer surface of the main
portion kBgacds Thb@wavé 8 Faga ceindicaivepsurtine 18 thas Jefings aPaRSae Pecessed to a

t | t ept ab t
R e £ °5'“‘*’5’9‘“’é‘?'§§“$‘3"£2‘?‘j'.3§""52?e%‘g}g‘?i 19°t hat

def i nes dagmawagepBaghoicuigimanierstheyah §@tha’frﬁ'§ injgabyplumgy ave a

c ameter LUgL b 3ab RE A5 B00YBNEPofAE S6bld Il hamplesnegamateraf tharan

12 th
accessed [mgsags20danttiecaboubd§ éeei8%h¢ége‘(l§<n‘?§ﬁ]déoe Pﬁ%‘%g%’/ gﬁé"’l’%?a &hat%ﬁ & passage

20 can be, h%B?‘d{he?th‘Eép Cﬁ'ﬁ‘H"CJ h@ai@nﬁ\é@e&@o@m@n&hﬁﬂﬂa&smwZBOioeaaambBCh have a
shape ot ht han c rical 1n alternative e

r QoL ERd S %Lec} neegssel 10.
For exanphe; sieeh@%a@ém@ PE8SagRRV03B bs$9uE O KEANGHAR RN LIRYE 0" Fact angul ar
when g ewggdyin cross 15section.

[0041] The valve box 17 also includes a bottom assembly 21. The bottom assembly

21 comprises a substantially plate-shaped cover 22, and a substantially ring-shaped

projection 24. The projection 24 can be mounted on an upper surface of the cover 22 by

a suitable means such as welds. The inner and outer diameters of the projection 24 are

20  approximately equal to the respective inner and outer diameters of sleeve 18.

t0042} The bottom assembly 21 of the valve box 17 also includes a substantially
eylindrical skirt 28 that encircles a lower portion of the sleeve 18. The skirt 28 can be
mounted on the upper surface of the cover 22 by a suitable means such as welding.

[0043] A fiuid valve 35 is mounted on the cover 22 of the valve box 17. The use of the
25  valve box 17 to accommodate a single fluid vaive 35 is disclosed for exemplary purposes
only. The valve box 17 can be used to accommodate more than one fluid valve 35 in
alternative embodiments. Other alternative embodiments can include a personnel
access provision that is substantially identical to the valve box 17, with the exception that
the personnel access provision does not include any fluid vaives, i.e., the personnel
30  access provision of the alternative embodiment does not function as a valve box.

[0044] The projection 24 has an upper surface 36 that is angled in relation to the
centerline “C" of the valve box 17, as shown in Figures 2 and 3. The sleeve 18 has a
bottom surface 40. The bottom surface 40 is positioned directly above the upper surface

- 10 -



[ 0041] The valve box 17 also includes a bottom assenbly 21. The bottom
assenbly 21 conprises a substantially plate-shaped cover 22, and a
substantially ring-shaped projection 24. The projection 24 can be nounted
on an upper surface of the cover 22 by a suitable neans such as welds. The
i nner and outer dianeters of the projection 24 are 20approxi mately equal to
the respective inner and outer dianeters of sleeve 18. [0042] The bottom

mbly_ 21 of th (o | 4oydefigd and I
SRire 2wd AR eIk S ML @L@%ﬂgﬁﬁowwggszﬁzgz%ﬁ%ﬁgﬁ 28 can

be nount gdowe42. HEneugrpeve 42 0aNASE0TBMOEHE aRibfe nmeans such as
wel di ng a}[@tﬂé$ém£}1&%rl& 9\3‘6‘3%@ 235erhBly DD ththe dleane umema)mwair@pe #fe val ve
box

al ve box 17 t |8 ufd uid val ve
35 |s d| eidhe sleaver by candaanolad)n figh Hoedd agﬂlfl?fl %III.IIEII@I%?SGII L:)I%N can be used
to acgo ?&{,&, @@{nedubn@mmﬁbdd:merdsval ve 35 in alternative enbodi nents.
O her aI ative enbodinents can include a personnel access provision that

i s subst pgiasR! Irie betRt Asambly@itdae bealositionrsiwitin thgivessel K2dEWept i on that the

BgIzgzngabé'%@i@ efy\,é'g%lgﬁ RRFS pdifud ol i bBraR bsbdritiyloy Bl 1. e. . the

ternative enbod |rre %Eeﬁ ?ﬂ%f
f unct i on pastiehedative theiaterp@OKMeTIo! Freofasee| 18@%9 H%%O%I?I’IUB P "€t ace 36
il qg%ﬁggllge%beth%%m%rgoi P-)e b@@J‘u%@'IIIé tﬂﬂtonﬁéss@rfnbwlz& ivmb\agbaxitl7, as

shown in eeve 18 has a bottom gurface 40. The bottom
sur f ade moughInesapemlw@dh@lm@dﬁitpa‘é‘BGR}BmP‘II?ée% bEsieefface 36 of the

projection 24, so that the an ed s ce 36 ace 40

defi ne a[@ﬂ%véhﬂﬂfoiﬂi@"%m woldg I?@E@I?ﬁ% g&eri\ﬁw@ﬁ%&%ﬁ%g{e secur es

t ge pLOJ gﬁééngmo%ﬂne?moﬁth@vé@@m Vg @b (afget tequitest, toosacaresberbbtion? [gsaembds?e sl eeve
18. The bottom surface of the s c or in
addi ti on &'do theesieRygds- di U? patiem §%Se6'Ib?5I %FG%IS'IeoIﬁIeégt%ﬁ g%@fﬁgﬂlﬁg tdeuﬁ]%%)l ve
enbodi mens e Jd@845h behvee hat dwimgasswelting pRitesavsing fasesamplgninastERs n t he
vessel 10 during fabri on. of \ I ulrgs | t he
bot t o a<oBitgH o Rdesa SouR pURB FRFR moRied e Paiq 8 rRE Ieina L0
vessel 1Gidaeé arenaddepiced nahé figdres,ier diasitiief ustratias. wel ded to the main portion

15, because the bottom assenbly 21 is too large to fit 10t hrough the
openi ng_i[A04%e Bieekitt 2B4animaeveat@chiPouaee SeRRcOPRiRADYIBS We OGRTR

proj ecti Q%n?ént%ﬁqg% M@rInQﬁRI)IJn% {26 184 G¢er 108 Sukch aébmrbe@mmuat o the
i nternal vol une II he vessel 10 is. no | on 9 h? Q@_g_.;e t he
bot t om as¥wifs &f CQ'ltaff‘tﬂai'%W@’b@@é’eﬁ%l IQ’I?@”BW%WIV gI’II)th 31 HEH lifted

and sepPayLses ofHeP St intheerRis thitneee &si6d mabitdheidatt @ relativetiuhigmigvelnd wel di ng
process using, for exanple, lifting straps 15 connected to brackets 52 or

ot her swﬁ‘ﬁ'ﬁie nmeans nount ed on the cover 22. The lifting straps are not
depi ct ed he_fi I ar. a irt 28
prevquB4%; “The Bty d” Gan Pr DSl bafidn gt B Rerdadhe 1250 Be (1
entering \téaeelnmtc&ferrazis neededrbadi® a&érthhee%eb‘ébmasm?eﬂ slackd m'eﬂ?f\ii@ dan be a
POt ent | al o ulidsCundlysROM! I 2k Ol RS B cKEaATher Midtte pBRERIETL |y used

to hold & as or o speC|a t?/maerlasthat need to be
mai nt24 ne@[@ge mquﬁcuom@zﬂ,wnmt@]renw@pr effthe bottom assembly 21 from the sleeve

18. The skirt 28 can prevent or discourage debris from the weld 44 from entering the
internal volume 12 as the weld 44 is cut. In particular, the inner diameter of the skirt 28
can be sized so that a continuous or semi-continuous pocket 31 is formed between skirt
28 and the sleeve 18, as shown in Figure 2. Alternatively, or in addition, pockets 32 can

30 be formed in the skirt 18 itself. The pockets 31 and/or the pockets 32 can catch the
debris from the weld 44 as the weld 44 is cut.

[0049] The skirt 28 and bottom assembly 21, upon being released, can be supported
and lowered into the internal volume 12 using lifting straps and the brackets 52. The
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purity. [0048] The val ve box 17 can be used to provide access to the

I nternal volunme 12 of the vessel 10 on an as-needed basis, after the vessel

10 has been placed in service. In particular, the weld 44 can be cut using

a saw, a torch, or other suitable neans, to 25rel ease the projection 24 and

the remai nder of the bottom assenbly 21 fromthe sleeve 18. The skirt 28

can prevent or discourage debris fromthe weld 44 fromentering the

i nternal vol une 12 S th by Rapeithe sage2®hﬁhenner di anet er

of the é'ktP’r”?"’E’ﬂ}’"é% B Y ?é@esgyt L.iécfn}%'sléédon"{| nﬁgus garual seni - cont i nuous pocket

31 is fouemd1bet ween skirt 28 and the sl eeve 18, as shown in Figure 2.

Altematively, or in addition, pockets 32 c f | h@ogdi rt 18

i tsel f. [0080)patieqraedipnA®f Bie KPS S %gﬁﬂq(?aé’t?éﬂgqa lﬁ]threebrl s fromthe

wel d 44 fﬁg g?ed % Aflod HunfiitaccbR0d e ifteenas kolume 28 obivg VBRRE! dMSdsenbl y 21,
release

upon bei can be su t hemdveder nal vol une

12 usi nglohglefrtrmtg'e@.t&"é*p?iteém ’?'ﬂ&g% éﬁﬁg &gé i[]&ghe}v%tﬁeé?ﬁal vol ume 12 can

subsequent |y be accesse t ciop@def hé. [ 0050]
61 R e G

The proj B98I lonit pecegary e re-wel ded %@ t he slﬁﬁve 18 in the
above- di si6198 fds fEHrerwedddto thestervediSe ssturptheyesseh tod8elne 12 of the

vessel 10 is no 5l er ke Rtherbb&sial hfatérfalmants of the original
wel d 44 ﬁ‘é@@%@@?@"éﬁﬁ oq?%ge%scﬁf nec%ssat?y, the vessel 10 can be

?gcfﬂéagk@g%ﬁd'{@é aﬁ\ée t;)&tel 0@t nQmaR 4c@dss tditheditemal @RiInteat2 0idbR r e- wel ded

urn the vessel /10 to a co or
hol diteg aessePi @Y thetehyelipingie the B@%qé“? ? %gé!%%ﬁ@r%g%\?gl ve box
17 facili, )Z @JU&%? 581§ 85¢uskéats tdigolatetthe mﬂrnalwblum 122vibin theuessgl Ybssel 10,

and can t elimnate the nee I does not
rely on fie tbgé”‘@fenk@aﬂ'@”'a?”tg@ﬂ? %J"‘g'gmaogqﬁ hﬁth\é@ﬁ%ﬁ?&@gdﬁg

Wi thin t rib%t\%%ﬁstﬁé va]r(éui‘. ﬁﬂmrthapmdntsemﬂthaevawermmé’rﬂre airtight Walds. o Sinuss |t f?ct | on to
t f
C mnmy@ewdﬁatg?eepoé? I@Pf‘éhtea%?: drtilsto)?ﬁﬁ'trbf il'!%%t\éﬁf&\ WHFERE 81 the Q&is@nen s o

t he valv I's believed that t

pot engi al1oftﬁ;roubteﬂieagmlbnkOTGHSleatanhffﬂyﬁ%é thantthe petentiphior iaakage Hroug 3 vessel
1510 throu h val v 'R'?f‘-ﬁ rr i?\Te'véééeHd)%?sﬁbbbtéﬂtdine potential for
| eakage tcﬁ S'%:eg i rég |é|.ﬁ’ar i ]

SI ze manway, . parti cul arl}/ where the vessel 10
i S subj eGhemhahmaltdmeckaawh@hmmIan%Wmﬂ%at”’@lsb’F‘&F|“35"r\§ nogEyT dUiger at ure swi ngs

that can 0ceHindER bide vessel 10.

[0053] The welded connections between the major components of the valve box 17 are

20 believed to make the valve box 17 particularly well suited for applications in which
human access to the internat volume 12 of the vessel 10 is not required on a frequent
and/or regular basis. For example, devices for performing inspections, repairs, and other
operations within vessels are described in co-pending U.S. Patent Application titied
“Devices and Methods for Performing inspections, Repairs, and/or Other Operations

25  Within Vessels,” filed November 26 , 2007 with attorney docket no. 07144US3A, the
contents of which is incorporated by reference herein in its entirety. The use of the
devices disclosed in the preceding application can eliminate the need for regular human
access to the interiors of vessels such as the vessel 10. Vessels such as the vessel 10
can therefore be equipped with a valve box such as the vaive box 17 in lieu of a manway

30 (and its potential for leakage), to facilitate occasional human access {0 the interior of the

vessels on an as-needed basis.

[0054] Alternative embodiments of the valve box 17 can be configured without the
groove 42. For example, Figure 4 depicts an altemative embodiment of the vessel 10in
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transportation of the vessel 10. [0053] The wel ded connections between the

maj or conponents of the valve box 17 are 20believed to nake the val ve box

17 particularly well suited for applications in which human access to the

i nternal volune 12 of the vessel 10 is not required on a frequent and/or

regul ar basis. For exanple, devices for perform ng inspections, repairs,

and ot her operations within vessels are described in co-pending U S Patent

Application titled "Devic and dgrg@,ﬁlged mn@@éiw@m

Repai r s, tgriermet acyases! 1&%?5‘? V%ﬁ??%ﬂﬁ?éﬁo‘{/\é@s t? &ﬂNove

2007 Wi t h7 athoUaey Waakehendse QDERAU, sdqrﬁ@aléfbﬁlﬁéfﬁﬁ%,e‘ 6@ eeng

I ncorporated by reference ¢di %o PB4 6thé/ves'£B|eiwedeiﬁotEdhmtﬂew ces
405 L S R e

di scl oseds ¥#5¢ catiron can elimnate the need for regul ar
human acag&ssbpldehm:al refarenasrehagiclaiéssel s such as the vessel 10. Vessels

such as the vessel 10 can therefore be e V, such as
the val v4oussx Tihe vaive b@iﬁQ)*ﬂCléd?Pa?\ﬁ%Rﬁ %’(‘@rﬂp’pfgalpo eglﬁt% ?h@ i eakage), to
facili ta%,g% g%.!; Og Balbed @masaechmmiobiated by aniopeniog formed méb%magl on an
as- needed Dbasi 054] Alternative e plgoX 17 can be
conf i guré@ﬂWﬂﬁd\theﬁﬁ‘éh tdean F—‘Sﬁ%‘ff"@%g‘hpmﬁ’?‘&&gﬂ ?ﬂwgg%lﬁct s an

al t er nat igr@0esadB Meidd3. t he vessel 10 in the formof a vessel 10a. The
vessel 10a includes a valve box 60 in |lieu of the valve pbox,17. The vessel
10a i s ot[bese}i %ewmmsermtywmmd% a apvar §6¢and 3, pubstantialty cyBSHEY &Rt s of

the vessel, 102 hatl®mehRssucht Tah@eid/e&sel 10
are dfnot dn?ll;pt?cﬂ %Pgruéﬂgf gi’tﬁé ké’ve‘r@@% aGaltadiOm as

enti cal erergozeh ara ers.n 0055] The
val ve both@(hwamﬁﬁnMéJ%esmgtdﬁﬁ@tWéP F‘@OB‘}‘WSH@‘?‘? fhesFieRy @fs ™ bot t om
assenbl y ﬁr@urelﬂgsy?%@% ?erﬁg?mchasawwmat@derbm amgon@mnag formed in the

mai n porti 14, and e nl ortion 15
by a sui teishefarenaepl HiecHkirkes. al edigpve §2 ang i%&%% angg%gg 93 64
i ncl udes @n&aMeR oyfiBaricall akemiii @iiddirhénts.Cldriexdmpleathesidere 62 and the

15 skirt 68 can each have a square or rectangular cross section in aiternative embodiments.

[0057] A fluid valve 35 can be mounted on the cover 66 of the valve box 60. The valve

box 60 can be used t6 accommodate more than one fluid valve 35 in alternative

embodiments. Other alternative embodiments can include a personnel access provision

that is substantially identical to the valve box 60, with the exception that the personnel
20  access provision does not include any fluid valves.

[0058] The cover 66 of the valve box 60 can be disconnected from the sleeve 62 when
human access to the internal volume 12 of the vessel 10b is required. The cover 66 can
be disconnected by, for example, cutting or otherwise severing the weld 70 between the
cover 66 and the sleeve 62. The cover 66 can be supported and lowered during and

25  after the cutting process using lifting straps, and brackets 52 mounted on the cover 66.

[0059] Other alternative embodiments of the valve box 17 can be can be configured
without a skirt. For example, Figure 5 depicts an alternative embodiment of the vessel
10 in the form of a vessel 10b. The vessel 10b includes a valve box 80 in lisu of the
valve box 17. The vessel 10b is otherwise substantially identical to the vessel 10.

30 [0060] The valve box 80 includes a substantially cylindrical sleeve 82. The sleeve 82
can be accommodated by an opening formed in the main portion 15 of the shell 14, and
can be secured to the main portion 15 by a suitable means such as a weld 23.
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10 68 mounted on the upper surface of the cover 66 by a suitable means such
as a weld 69. The cover 66 can be secured directly to a bottom surface of
the sl eeve 62 as shown in Figure 4, by a suitable neans such as a weld 70
that extends along the inner circunference of the skirt 68. The sl eeve 62
and the skirt 68 can each have a shape other than cylindrical in
alternative enbodi nents. For exanple, the sleeve 62 and the 15skirt 68 can
each have a square or rectangul 88CTh® BoveP sakaebe mbunted enbodi ment s.
[0057] AI9981] 4 Thawahe Eg)a%s‘%@c@éﬁﬁlg@%én the cover 66 of the valve box 60.
The val vendase®2aim duftabie etbans sactamaryaisid theletePAs ACHRL e Y val ve 35 in
al ternative embodi r 185Vaid 049 Ha® adhapndthechan cylindicde a
personnelc““él‘ff'ﬂ{g0 C%%%’%@S‘% F%a?ﬁ%% subst ant i ‘lé%‘si denti.cal 40 the valve box
60, Wit h it hiereative ptribodimtehtst ﬁolﬁéxﬁiﬁﬁigdﬂﬁétﬁe‘ﬁ)@c VS ASRILESH does not

I ncl ude an l | ih QeR8AtvEReeamentss6 of the val ve box 60 can be

di sco%ne??é%@"b%%@éﬁgg@ géve 62 when human access to the internal, volune 12
of the vagsed LORid SarieesBibdrash mbtaed on e dBeroftiee ehivecasfde 168 VBYS f or
exanpl e, cutting or otherw se severin ReH WeShathvBe cover 66 and
the sl eevoxép campg Ué%"?/@a%ﬁmwﬂaﬁ@%rﬁg%égﬁggﬁﬂg@omr ed during and 25after
the cuttigfhdiREas SOwst AerhativeiendodimenfsssanarilideraRienseBECRRMPEYdn t he
cover 66. [0059 her. alter ' 19_5@‘ | Rihe sxbertiBh thaatnéeeh@nndi7 can be
can be COWLE@&P%@%\‘FIFWS%HHC ”§%ﬁ¥£’ or %eékarrpl e, Fiﬂgure 5 depicts an

al t er{iat i yezesdpodiior dbesfot invtudecaydlidMeve® the form of a vessel 10b. The
vessel 10b includes a valve box 80 in |lieu of the val ye box %{ﬁ g% ; vessel
10b i s ot [0863) SEheswbstmBDaRNPeidissaptesiad ang rereveddonyine fiain BHfigR (?; The

val ve box, 8Lig) 4GS vassSURALASH hibhdractitd todid s Lieleme (821 tiBhesssf ceve 62
can be acconmmobdat ed by an open

ing forned in. the, mj (] 5 of the
shel | 14, 18ig reqiirede InspRasiguid, tP%“’%We?W“g)eﬁ&'lapgﬁheﬂQ%’g%g agﬁ?lj[e;bl e means
such as aseindd 3dver sk 09 iken Daaitv@Lising, benexa8Opa| iting steipaded beack®s 82 84. The
cover 84 can be mounted on

he s ve. 82 [ uch as a weld
88 thi eMouigd 0Bt sRYet e ‘%‘f‘?ﬁé? {Ogﬁ?%waélr?’élh@gs%fctaﬁ %(‘é’ssse{ag%\ﬂ}@ %2. The sl eeve
82 can haygtames fiaegyhathd eperfiftpin ticey niaimcprortioal 15ithataccammedatesthe §is6¥s B&nt s. For
exanpl e, the sleeve 82 can have a square or 5rectangul ar cross section in
al t er nat i yooealrbpiguresapicty SOBEREr attefiativedenkadireers of avesse! ADIMBREPTBR! t he

cover 84 f ésré? 1 {{‘?:ﬁ'@aﬁg\%‘*' ggc ;n%:nlg‘a%’ 2\ ¥Ge BERoBOTRARNMIDM DO SibsabgagmDdat e

more t han®d ernative enbodi nents. Qther alfernative
enbodi nmenidentica td the vaide box PR ekihe Messehtbewith the dollowingexcaption; We yae Pdht i al |y

| dent bgal 9591(;“21%8 \é%ggﬁorﬁﬂ)fhegﬁrm\ﬁf 4 Bind B2 pSsitRBRY hRUING BAaUppdrengef tennel

10acceSs provisi es not include any fluid val ves. [00ng The val ve box

80 can be si§eye 82 ped sesyrasie tW%ﬂW@(ﬁzquO%ﬁuﬂtﬂ@e geRs f)ldﬁ?"[qsﬁw‘i 8f the shell 14

({Bbt he Ve%ﬁ*poﬁ@ntlﬁ"eﬁﬂﬂe QHIKI@B?}@Q@ f28 arb@ub%ta'gi??m ieentichl todhesemf gt@ \ﬁfveﬁalbs ves ; SI
isrequired. In partjcular, the we c cut, and the sleeve

and the agpé’é‘h%f‘oé‘%ﬂl'grth%ﬁﬂué%?ﬁ’yt‘ﬂ%’ﬂ'%’ée#lefefnf%&h%}g‘ft%g, for exanple, lifting

straps an?%(%rﬁlg ﬁgtg gﬁ'ﬁ%ﬁ%’? fl;ag;[ 59508 1 &R pBdon 45 6EHE shdh {45 4 nter nal

vol une 12 ‘
25  weld 94 that extends around the outer circumference of the ring 92. The valve box 90

can be disconnected and removed from the main portion 15 of the shelt 14 of the vessel
10c when human access to the internal volume 12 of the vessel 10c is required. In
particular, the weld 94 can be cut, and the sleeve 82, the attached cover 84, and the ring
92 can be lifted, for example, using lifting straps and brackets 52 mounted on the cover

30  84. Access to the internal volume 12 can subsequently be obtained through the opening
in the main portion 15 that accommodates the sleeve 80. The ring 92 locates the weld
94 away from the opening, and can thereby prevent or discourage debris generated by
the welding process from entering the internaf volume 12 of the vessel 10c.
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obt ai ned through the opening in the main portion 15 that accommodates the
sl eeve 80. [0064] Figure 6 depicts another alternative enbodi nent of the
vessel 10 in the formof a vessel 10c. The vessel 10c includes a val ve box
90. The valve box 90 is substantially identical to the valve box 80 of the
vessel 10b, with the foll ow ng exception: the valve box 2090 includes a
support in the formof a ring 92 positioned around an upper end of the

sl eeve 82 and secured tq the sl eeve i | $hd®ABS nsecabas, a wel d
93. ConpHifsh] sAlgrnalye %W@%‘i&ggf}eﬁg‘?&iﬁeg@}d@é?g’nﬂ al | indenti cal to

t hose of cLhBe ¥ahiibBrdaaNhdMt \aihes camtataadunation ﬁ@eWiaQQP@Q“W'a &Rt i cal _rtef erence
character s, g%%%?ﬂlely@ﬁ’ gldégc@%e%Qei%a 1R isSR@ipped witlo atpieesonegin

portion PEOVEONSHEO wel d 94 that extends aro ut er
ci rcunf ergps pedvidiore12d that i gubsEntialpaifeRicalQ t'%VEEV&@%g%dwg%@%%é%@ Rand

renoved Eé—é?‘% Qeergcg%ieracﬁgg bBMisidR 105 db&endtiielude by odivedieTheatepti] or10c when

human®ac nternal volunme 12 of the, v |8 gfuired. In
parti cul awight hithewpersompl aeqess Bravision TRqutikg tggkﬁ/g%%&%g%*eﬁégttached cover

84, and_t3gehioh Bindfui6Rstherelit Uksinedacty acoammpbdste WV%_QGWWQ?SQ z‘ﬁps and
rackets mount éd on the cove L Acc ingé umre can
subsequeﬂ@ﬁ%'ﬂ@dmaiws?ﬂﬁ’%'ﬁé{?"ﬁwgtoowé% ﬁgﬁ? ‘tﬁ&tshlzﬁ) n%?ﬁg%dgrtlinon 15 t hat
accomodaj@sedttiadsliesvelcfice thaactersy 92 | ocates the weld 94 away fromthe

openi ng, and can thereby prevent or discourage debris _aenﬁr %ed by the
el difag Po0emEs sAS tistusent atidvaganientionalaiaiva iboyes Maebe SOUERY D& sel  10c.

[0066] Alternatiy | fohR@ntalinging 84€8anlth used.to Aiucaad 90, as
not ed abo@@?w%yaﬁoﬁg?ggﬁ'g!e?jﬁkgté/}vinto B%{ﬁélvéj vgg@ and égeprhofuncti on an ely as

per sonnel slintoas sheppatenitial fonambipakairieanfiirate infg e vessel qakage UG 104
that is e%gb@&f%%dr’#k DaflePBESEH Mathe 9516€66x. Pr OVi Si on 122 that is

substanti a rcal to the valve box 17, with the exception 5that the
per sonnel 466eS s AU AP IkRectARBon s derhtieacars malisims12Zine depth or

hei ght of "the personnel access, provjsiop 12 unl ke f ve box
17 9 nobslieved tae sbsipiy @BEaiegLp i el b B Bindech YhutH |

val ves. CRIReR&ssardto nbmtaies srhket@tindrhedntamieatngtyss avithindhe persewiél i cal to

t hose of the vessel 10 a denot ed | i § j i erence
char act er 8Ce89 P[QY5HR| 124s trg? §E%‘ée§'é°geda%#\?g;%g%8%’%%‘?‘93%'51”8\%2%’\l?gﬁtsg?g@ may be
conf i gur egcotist Provistornmayomemntvabre bax Hienfore dopanftexisb Mherbie ®8HCARF nat i ng gas
can be used to reduce Qr j Jmi ' ABheBEmated to

i nfiltrat8°555¢ Bro[v,.?éor\;ggg%ﬁgéguﬂ ? é’g\vggg:ggg{egé;ﬁeﬁeﬁé&ﬁgﬁmy ar{(]j.I t he val ves

| ocat 2@l i relativeiy\saiallevalve ooxdsQUBBY iTpeNVEDIER A OiIerwish agvanieqse s 'AFAaEH t he

per sonnel LS gy 122 is 15believed to be substantially elimnated
due to théﬁméhtﬂégﬁi%ructi on of thereof. Thus, it is not necessary to

- mai ntai n gdopn kst exangtd fretRBEa TDA Riciuags gamst Mid ikive t26amea samone fiuidccess
provi sion 122. The above-not ed advant .of .locati [ Vi
per sonnel Va¥e 448 E‘P%Wﬁ%ﬂ%"qt"f? Q%d%m%ﬁtggm %%rsﬁ@et%gﬂé?cl)orcg{égc?gg% ntgtf exi st
when the pemseRBIRIS of the vessel 10d. The second fluid valve 128 is mounted in a second

25  valve box 130 located at the bottom of the shell 15 of the vessel 10d.

[0070] The first and second valve boxes 128, 129 do not need to accommaodate a
personne! access provision, because personnel access to the interior volume 12 of the
vessel 10d is provided by the personnel access provision 122. The first and second
valve boxes 129, 130 are sized to accommodate only the respective first fluid valve 126

30 and second fluid valve 128, and are therefore relatively compact in relation to a vaive
box that also accommodates a personnel access provision such as a manway.
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access provision 122 is used. The valving can therefore be |ocated in one
or nore 20relatively small val ve boxes placed in convenient or otherw se
advant ageous | ocations throughout the vessel 10d. [0069] For exanple, the
vessel 10d includes a first fluid valve 126 and a second fluid val ve 128.
The first fluid valve 126 is nounted in a first valve box 129 | ocated at
the top of the shell 15 of the vessel 10d._The-Sﬁ%3nd f#uid g@ﬁ%e 128 is
mount ed [gp78] SEiQonRd dpicid seothenalte@atiyereapedmgnt i PR PGPt e shel | 15

of the vessel 10d. TOEnL 4r8 kudishtg RBticaRiowBodea & e8e! 1029 do not
need to gzﬁ’mﬂﬂ%rg%?fetkgg%erisgérﬁe% arccess rovi si on, because personnel access

to the i atedérotedvintherfiguies kyfideniisalyeieeance £83F€ Sy, ovi ded by the per sonnel

access provision 122. The first and secq I ' ; vohtnébe Si zed
t o accomi@ral eTbﬁVsﬁsﬁh@er‘@%‘B%“W\/‘Btefrﬁ?g"?w??%ﬁ&Y(@g'Pg%&% %tglglgiand s%gond fluid

val veg 128, fideidio8 it arriedt @b pamaiti 136land acepanst campartgleat 1%h e a val ve box

that al so accommpdat es a personnel .a OV S &4 B\Pa Ratepnway.
[0071] Filgeal walkhasianascs ARRBMSINRtSTRER a3 by couthel Bpa aten o a
vessel 1Qgso RergrenANsumttd bheheviemsel wok13hat are substantially identical to

those of the vessel 10 are denoted in the figures ‘gé | dent c%gvl 'reif4?rence
char act er[eo74]00TF2veddet 10@aiseinchiges adirstHad vaie 1AP ap |39?)9é'5| VRN AT di vi des

the | nternalayoliiTRyARl48 14 RBLMES HRA fiBevdle iy alimaunieomie shaints 136 and a
second conpartnent 8. e

> 1nternal wall pas an a | (not shown)
that 10s ribe negsel10eradhaidhefirshilyidvalie 144 §dn H&H@ ngmﬂﬁﬁgﬁﬁ‘u“ﬁ?@ﬁé @%‘t he
i nt er nal Mganﬁ%ﬂﬂéé?gﬁ%]slﬁ&&l Mﬁ@&@\lrlle imsahca?tddrinhlsdemdalamrt@ﬁ #Pui d \éal ve
140 and a secon uid val ve 142. The, fi.rst j.d.val i iRt € in a
first valveupekoning shelihd é?l“@ﬁﬂler?é’c%fq'é‘i%veoilwl'gt'm@@//g%@épm@' so that the
first fluhgs¥adndordartingni 188 IRersbnaeimruesstatheafrstdoripartment 136tand®npar t nent
136. The second fluid v '

] alve 142 is.nouat ' aby; 146
mount ed offOYiHgd EY]%PWS%”EQBc‘fe}?ﬁtprqvﬁéonje%oﬁ%"r?éhu%&\%%ﬁgg“%42 rlggrli}% f1 uid
comMMuys Cagdcess Wi thé sédvpd sempadmentidacamba LbEB®J, e pxuRme byaceessgte t he
first co tnent, 13 n be ' gl 1Rccess provision 122
nount ed gﬁg{q?é"%ﬁ‘@ﬁ"ﬁ%%'ﬁé@s%hﬁé#‘gqgcgﬁgg‘segﬁt%g%t ﬁe second conpartment 138
can be obfgaipede far | Aishiciéntirt the forfiPemRAvdss@No. 136 and
openi ng. 07 Ra: B e R AR XBrERRy bddibnta e
The vessel 10f is substantially identical to the vessel 10e, with the following exceptions.
Components of the vessel 10f that are substantially identical to those of the vessel 10e

20 are denoted in the figures by identical reference characters.

[0075] The vessel 10f includes a first fluid valve 150, a second fluid valve 152, a third
fiuid valve 154, and a fourth fiuid vatve 156. The vessel 10f also includes a valve box
158. The first, second, third, and fourth fiuid vaives 150, 152, 154, 156 are arranged
linearty within the valve box 158. The vaive box 158 is mounted on the shell 15 of the

25  vessel 10f so that the first and second fluid valves 150, 152 are in fluid communication
with the tirst compartment 136, and the third and fourth fluid valves 154, 156 are in fluid
communication with the second compartment 138. The valve box 158 has a
substantially elliptical shape, to accommodate the linear arrangement of the first, second,
third, and fourth fluid valves 150, 152, 154, 156. The valve box 158 can have other

30 shapes suitable for accommodating a linear arrangement of valves in alternative
embodiments.

-16-



[0074] Figure 9 depicts another alternative enbodinent in the formof a
vessel 10f. The vessel 10f is substantially identical to the vessel 10e,
with the foll owi ng exceptions. Conponents of the vessel 10f that are
substantially identical to those of the vessel be 20are denoted in the
figures by identical reference characters. [0075] The vessel 10f includes a
first fluid valve 150, a second fluid valve 152, a third fluid valve 154,

and a fourth fluid val ve, 156 | : phavessel g box 158,
The fi r st0078kJgglye 1pﬁep|8ts anothe gglﬁ%r%{%ﬁ?%mbﬁgfméﬂt PQhé egbe

val ves 2 156 are
ar r angedchinpesints/ofuhd vasselt 1g thatlayesuhsiantially id qrﬁ:gal\}ggl\pgé 8&@ ﬁ%g%‘fgo nount ed on

the shel | of th haohBEal $Qetchas ciidigctéisr st and second fluid val ves
150, 1522 rﬁr% Pﬁdf"? ﬁ“eilg&% rlﬁeg;atai on with the first conmpartnment 136, and the

third angoofﬁ TR {gs%%.dl o\gﬁfl,armsﬂaada,ccéé@ranmn ted ingunded oMtRerM@RAPPHAN Wi t h t he

second ¢ bo 1 I'1iptical
shapeb téSgt@@ﬁﬁ@lHM@tP%éeqsﬁﬁ&ﬂ\'/ Lie )éﬁ%92§0¢:€1§oﬁxcﬁHQ§%?gﬁg;vﬁivggg%nd' IOt Ih| rd,

and four taECJnl,Mb&té/@ﬂ)W§$al\1é590x 1Pmouiidd onl 662 ofthe heags\i6 as8ie shsk 14an have

ot her 30shapes suitable for acconmodating a |inear arrangerrent of, valves in
al t er nat igyraf Momekir WesEes confih 0TS & gussibla baspsAnihe seRicH utgmenisias j ve

nbod t NRélUnte Ivel t hat
ar e°sLE§2£iw”cafar9p?*ﬁaﬂ%w i AR TR %‘@T@S*‘%‘;%’e ;ﬁ the

figures hyxireniangabr pattbey, &ueduid Nalwa%wr%e mounted WiiH ASIngreY

i ncl ydes an_acc 2 mounted on the main portion 515 of the
shel H814 PP ??};zar@{;@’k%ﬁe% e vessel 10y also includes a fluid val ve 162

accomod b v t@émﬂ&ﬁm@i&bl@éﬁﬁcl@depmom‘ielad:tesisla@dsmmslrbf the shell
14, [0073?6’%%9%%@%%'

configurations, are e specific
requi r emeHtich thecover ueanneeird o %fb‘]b‘?qeéawa&ﬁ Of ?ée%er%ﬁ@a ﬂ%r ee PI uid can be
nmount ed Vhddbdlodsidd BOthe sHal ofehdoadsséin a triangul ar pattern; four fluid
val ves can be nmounted within a single valve box in a 10square or

r ect angul [apsajattreittregeing de$dipia is Prdvisedddrttee perppsecof @xPIBERtPE NS I i ncl ude
per sonnel cess provisions h rEdbskfocwithoper

sur f dce otP%FI‘FQ %tr@s\?é . tglg @%fgﬁc(@bﬁﬁlgﬁg @g%r{"‘ﬂgﬁﬁ%tﬁg de of the shel | of
t he vessekfer§@@80breTdredf amtaglonerds oraweferrpd msthads, ‘bﬁéO‘i’Qj’é‘BO@'B}a lhﬁe pur pose of

expl anatio t Aplibh bAdillbdteatibi amel 1Ba
Al t hough ‘f’?{ggl ﬂ&%‘ P%he%rﬁaé%dg\gﬁéﬁgl%ﬁ?g%%@f% pmjef er Iﬁ{éce lt ghgk?ef e ?ed

enbodi menwerde of nitsftien EurthesmAatsdaithough the inyeRien basReengperog Wi ch
have b eenreﬂe? ehs ﬁht&liﬁf Qrdﬁﬁfré‘ Sné?ﬁodéeéﬁd érﬁlﬁddnﬁerﬁﬁldhe inergiondg nadn, rat her
t han wor ation. Furthernore, alt hou Itnpe i Xgn%{gﬁ J}t%sd"been
descr?%edlntﬁéﬂ@ﬁj H) l%l lirpitedde dedrasticulass stes &heéﬁ’ LFClp ods,” and
enbodi menigctlrBE mdiVRRtdnaRiséSthabire within the scope of the appended claims. Those

skilled in the retevant art, having the benefit of the teachings of this specification, can

make numerous modifications to the invention as described herein, and changes may be

made without departing from the scope and spirit of the invention as defined by the

25 appended claims.
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20intended to be limted to the particulars disclosed herein, as the
invention extends to all structures, nethods and uses that are within the
scope of the appended clains. Those skilled in the relevant art, having the
benefit of the teachings of this specification, can nmake numerous

nodi fications to the invention as described herein, and changes nay be nade
w t hout departing fromthe scope and spirit of the invention as defined by
the 25 appended clains. CLAIMS 1 ¢§ hod for accessing an internal

vol une of a vessel, the vessel conﬁ? k a shell that defines the internal
vol une, a sleeve .connected to the shell and defining a passage from outside
of the vessel to the internal volune, and a cover connected to the sleeve

by a wel d. and Acvethodrigr aecessingsayiaternakvalemB el acssgel Siengessetut ting t he

wel d; novl t. : i i,nt er nal

vol une byclo\a\g))ptsgﬁ %g?é&[)gg!’gé@és . 'ﬁ}l%(ramrrgta ﬁ]gﬁe’gfag' %ﬁ%‘%&iﬂé&%ﬁ@gp% novi ng t he
cover awapefl naddefiringassagpagedgm osisidd citheivegselite thmindernahtadumie i nt er nal
volume. 3., The nmethod of claiml1, further c rising supporting the cover
using a 1303 ﬁ%"%tCPHBe%tSﬂﬁ%heeg]e?\Se E’)‘né‘ ‘%%9@(‘8%"?@”5’ g‘\&?‘i")#@g?h@%cover into
the int erpghod @bHiPRising?. The method of claim 1, further conprising exiting
the internal volune by way of the passage, and re-welding the cover to the
sl eeve. 5. Tieuttingttheavedd; cl aim 4, further conprising decontaninating the

vessel after gxiiifithe Bk BayTim W B4R agBIad- el ding the cover to the

sl eeve.
entering the internal volume by way of the passage.

2. The method of claim 1, wherein moving the cover away from the passage

comprises lowering the cover into the internal volume.

3. The method of claim 1, further comprising supporting the cover using a
lifting strap connected to the cover while lowering the cover into the internal

volume.

4, The method of claim 1, further comprising exiting the internal volume by

way of the passage, and re-welding the cover to the sleeve.

5. The method of claim 4, further comprising decontaminating the vessel

after exiting the internal volume and re-welding the cover to the sleeve.
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