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
S5industry are leading 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, enul sions, suspensions ﬁ gyiapors. The term "fluids,"
10as used herein, is intended't ‘éﬁ&b‘#d%lé’gg 's, |iquids, sublined solids,

P ocesses and tr eat MEROESS ISEF AP HNpH SRR S B SRSt mmy T equi e
delivery of products with inpurities nmeasured at the ppb | evel. Even though

speci al ty gases and chenmi cal S dFyuRECHAlLE ilovenn about 0.01 15to about
0.1 percent of production éxpenses, a shortage of these materials can
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roduct specifications. The specifications,of the fin r be
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exanphe, ijdyshareREdnglo dids R arliisipruab s spewscilp atlwits wEhERe i nal

- product may be checked durin r oduct [ I :

Pr oduced "d\%fﬂ%‘i’ é’HﬁdV’d@éJSEBH‘sﬁ“g@?% “"‘“@Lﬁro%gg%peéc&é C%ﬁ\%“ﬁ%&?%@% I ow%Ias Igway,

whi ch cansagaomahuih@litieotasss sudt asrynanufaciusmst @éctigoicicamponaier ef or e,
preservi the purity of eci al . [ i gadeki hstefdl
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HP or U HRnfdeyict eramplt remwde e emalstops raaseerisions cad voROIGhANBEIBY T'YEY as t he
presefice of, SHRRIANGERHNBL (Caof QIR QLS GadalBoitdd ands puei Ly | evel of

t he speci aIL{y naterial upon 1 ntroduction o? the specialty material into

t he vesselombirativhetheeebt rati on of the inpurities into the vessel during

transportati on and/or storing of the hi 8h guritx Produc}s* in the vessel.
[0003] Specialty materials used for different processes and treatment of associa ed

production equipment may require delivery 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,
electronics 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 speg” 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.

256 [0004] Contamination of a vessel used 1o hold an HP or UHP fluid or other specialty
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



[ 0005] Contam nants can take the formof solids, |iquids, and gases.

Cont am nants can be forned, for exanple, by residue from another type of
material previously stored in 5the vessel. Contam nants can al so be

i ntroduced by, for exanple, infiltration of anmbient air into the internal
vol ume of the vessel due to leaks in the vessel. Mre particularly, oxygen
introduced by anbient-air infiltration is generally considered a

contam nant with respect to HP and UHF fluids and other specialty materials
used in Lhe dBAGRS a8l of thelpeastraibh obthe Thpuriiey entheasted FHilkbnt ami nat i ng
oxides on the interior surfaces,of t iBhhe WMaggover, oxygen nol ecul es
can be tHappedan %‘W&WSW('B? Hgﬁ%egm%@@s&%’&ﬁ'e Vessel . and can diffuse into
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for delivering smal| quantities of HP 25and UHP
mat er i al ©xygan molebwagean redrapplonteiihevesselinterahiiaceydys V& i es usi ng
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some manufacturing processes due to the need for relatively |arge
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Requi r enen r reparation of small ntainers, while stringent, can
be net 5Srivwaveyef glealsdiiqsyaragagrses ?“@b@ﬂ%‘i‘% 3&"8%
relativel [\(/)O(S)?]Pal iln s%%gtc%isens? Ehse older delivery methods for delivering small quantities of HP
25 and UHP materials may no longer be applicable. 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” (NHa) and high purity nitrogen-triflouride

(NF4) have grown significantly in recent years, and bulk quantities of these materials are

ation procedures for

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



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 nay receive UHP
products wi thout the threat of contam nating the 10UHP products. "Baking"
ovens used for container heating may vary in size and shape, but typically
are restricted to the preparation of relatively snmall containers such as

cylinders. [000 hAeH® @oducessehas NFudiHa St Hes@nflecessar
y %4 a},@%%,bg\{ggguém&lss 0P ahAEHP @ y
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of the containers is regulated by national transportation bodies, agreements, and
conventions including, for example, the U.S. Department of Transportation (DOT), the
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 1SO tank T50 type should not exceed 125°F, to avoid introducing 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
jeopardi zing the latter. Some uni que vessel designs and preparation
procedures are known today. The task of container design and preparation to
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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 *|SO 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 contaminati.on of low oxygen.” This statement taken from the container
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10cont ai ner preparation nethod is described, for exanple, in US patent no.
6, 616, 76982. Thus, a substantial anount of tinme, energy, and nobney can be
saved by avoi ding the need for container preparations whenever possible.

[ 0013] Anot her exanple of regul ated contai ner inspection requirenents nay
be found in chapter "Pressure Vessel Not Acceptable Conditions" of the I TCO
ACC MANUAL 15i ssue No. 3: Jan. 2003. For exanple, the follow ng vessel
conditions found during the inspection may qualify the inspected vessel as

unaccept %g{;%r%ifaﬁrmgnHé!trh@Jnslﬁﬁ:in indehes bEmamensl dshainip@moptainerat eri al s body

execut ed ng, deeper than 0.1 mm (0004 i idue is left insiggessi ve
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In order to ac
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I nspect orpdehi@UBhialriee prapakdyns whenever possible.
[0013] Another example of regulated container inspection requirements may be found
in chapter “Pressure Vessel Not Acceptable Conditions” of the ITCO ACC MANUAL
15 issue No. 3 Jan. 2003. For example, the following vessel conditions found during ihe
inspection may qualify 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 traps

¢ 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



associated wth internal container 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 confined space by the inspector. [0015] Another docunent
whi ch establishes requirenent for containers shipped around 5the world has
been devel oped by the UN. For exanple, UN type T50 Portable I SO Tanks used
in International transport for the carriage and use of anhydrous Amopni a UN
1005. These are portable tanks neeting the definition of container in the
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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 1o 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,



other specialty materials typically include various external valves. The
val ves can be 5used for functions such as pressure relief; transfer of
material into, out of, and within the vessel, etc. The valves are usually
| ocated in a val ve box mounted on the shell of the vessel. The val ve box
hel ps to protect the valves from danage caused by the val ves bei ng struck,
crushed, pulled, etc. Mreover, the valve box can be covered so that a

bl anket of gas can be maintained within the val ve box. The gas can be non-
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facilitate the passage of an adult-sized human therethrough. For example, valve boxes

20  that may function as manways typically have a diameter of at least approximately 2.5
feet. Thus, the interface between the removable bottom of the vaive box and the flange
or other mating point on the remainder of the valve box is relatively targe. 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.

(00191 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.



[ 0021] Enbodi nents of vessels conprise a shell defining an internal vol une;
a sl eeve nounted on the shell and %ﬁil ni Rg a passage that facilitates
per sonnel access to the internal nd a cover that covers the
passage and is connected to the sleeve by a weld. 10 [0022) Enbodi nents of
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vessel to the internal volume, and a cover connected fo the sleeve by a weld and covering
the passage, the method comprising cutting the weld; moving the cover away from the

20  passage; and entering the internal volume by way of the passage.
BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0024] The foregoing summary, as well as the following detailed description of preferred

25  embodiments, are better understood when read in conjunction with the appended drawings.
The drawings are presenied for illustrative purposes only, and the scope of the appended
claims is not limited {o the specific embodiments shown in the drawings. In the drawings:

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

30  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;
35
[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;



[0029] Figure 5 is a cross-sectional view of a portion of a second

al ternative enbodi nent of the vessel shown in Figures 1-3, taken fromthe
sanme perspective as Figure 2; [0030] Figure 6 is a cross-sectional view
of a portion of a third alternative enbodi mrent 5of the vessel shown in
Figures 1-3, taken fromthe sanme perspective as Figure 2; [0031] Figure 7
is a side viewof a fourth alternative enbodi nent of the vessel shown in
Figures 1-3; [0032] Figure 8 is a side view of a fifth alternative

enbodi ”egboéi’;i 8 VRS shMMIohd) VBN bGribna aBBFOUEPIRIGure 9 is a top
vi ew of $xt oAl t érnat 1 ve enbodj ment gft the, Y@ﬁ\%%lam%:?g\%e&r;be@sgur es 1-3;
and [ 0034jmiEdiganeofiipe vessg ou@ 1N et % SR R &1t er nat I ve embodi ment of
the vessegh,ghewn in Figures 1-3. 15DETAI LED DESCRI PTI ON OF THE | NVENTI ON

[0035] Figures 1 to 3 depict an enbodi nent of a transport abl % é.ont ?i ner or
vessel 1Qobeoli FgRe 6iidH efonsbeatiohalviewld.a priona sdaird aiteaiive GEASER™ f or

exanpl e, to hold a _speci I 06 adJ . [0036] The
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cyl indri %kﬁg‘ai@%{ggﬁ%ggidéﬁﬁw% ibiiYeh QReha0s bindbdiment dfetedestd, shasnghown in

Figure 1 can be connected to opposite ends of the main
portion 18glygs a-Buitabl e means such as wel ds. [0037] The vessel 10 al so

includes a personnel access pravigjion in.the . f i-tioned at
he bott ciOBH] oS bage vy Mt bangsebs ol oL PeTER AR aaT' | 005y

the main pgg,{ggqrg;w of the shell 14. The val ve box 17 can be nounted at

ot her locations on the shell 14 in alternative enbodi nents including, for
exanpie, Eo3iheriheblonsnasp éwlesa shthtditernativenerpoedinent of Bie veps® ihewiziPheads 16.
[ 0038] Di ,ectionsal ternms, such as top, bottom upper, |ower, above, bel ow,
hori zont al'946ed-% 84fe used with reference to the conponent orientations

depi cted {OBSE]i gll—"a&&r% 1%3‘15?’ 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, tohold 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
neads 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 valve 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, lower, above, below, horizontal,
etc., are used with reference to the component otientations depicted in Figures 1-3.

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



30These terns are used for illustrative purposes only, and are not intended
tolimt the scope of the appended clains. [0039] The val ve box 17

i ncludes a substantially cylindrical sleeve 18. The sl eeve 18 can be
accomodat ed 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 neans such as a
wel d 23. The sleeve 18 is positioned so that the valve box 17 is partially
recessed in relation to the 5outer surface of the main portion 15, as shown
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box 17. T accomodate a single fluid val ve
35 is18li setaised for exenplary purposes

[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.

[0042] The bottom assembly 21 of the vaive box 17 also includes a substantially
cylindrical skirt 28 that encircles a lower portion of the sleeve 18. The skint 28 can be
mounted on the upper surface of the cover 22 by a suitable means such as welding.

[0043] A fluid valve 35 is mounted on the cover 22 of the valve box 17. The use of the
25  valve box 17 to accommodate a singie fluid valve 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 valves, 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 refation 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
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only. The val ve box 17 can be used to accommpdate nore than one fluid valve
35 in alternative enbodi nents. O her alternative enbodi nents can include a
per sonnel access provision that is substantially identical to the val ve box
17, with the exception that the personnel access provision does not include
any fluid valves, i.e., the personnel 30access provision of the alternative
enbodi nent does not function as a val ve box. [0044] The projection 24 has
an upper surface 36 that is angled in relation to the centerline "C' of the
val ve b0>é.8 1V the@FoiStieNR4i &b haHE @sglad amthcd S6TNG tl lealipe s8faRAL0 4ol 2 om
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ed | e

not depic n Igures, for clarity of illustration., [ e skirt

28 can pr@ﬂ%ve&fﬁﬁiU]@ﬁ@f@ﬁﬁ@@“@!éb‘?‘?&e@é'ﬁéﬁ‘ra‘feé‘a Uﬁ&?gtfﬂreewpé‘?’hgaér%%%%s from

ent er{Ng {PRetBlL e ?’r‘%bke‘(@é@ﬁﬁotﬂ& Dftadidmevasselntddon Bectoveiedsr. i rediitimgbe a

potential source of contam nation n hgm{@%?}él 10 i s subsequently used
I ‘e

to hol d afiranP a5 NUIGEPSIRGHR tr@rfigﬁf%eﬁ\‘wg%&i‘) _ rials that need to be
T neatt BT Stk Bk e ) by 006 g 17
from entering the internal volume 12 of the vessel 10. Such debris can be a potential
source of contamination when the vessel 10 is subsequently used to hold an HP or UHP
20  gas or other specialty materials that need to be maintained ata relatively high level of
purity.
[0048] The valve box 17 can be used to provide access to the internal volume 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 means, {0
25  release the projection 24 and the remainder of the 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.

00491 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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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

ot her suitable nmeans, to 25rel ease the projection 24 and the remai nder of
the bottom assenbly 21 fromthe sl eeve 18. The skirt 28 can prevent or

di scourage debris fromthe weld 44 fromentering the internal volune 12 as
the weld 44 is cut. In particular, the inner dianeter of the skirt 28 can
be sized so that a continuous or sem -continuous pocket 31 is fornmed

between 2k nd LH8uSIcaBMRlY b8 acasssstioyway nf e gasedg 2081 W nati vel y, or
i n addi t'ﬁ%ﬁﬁat%%@nlggtscéz cana30be formed in the skirt 18 itself. The pockets
31 and/ oslegvge!Bpocket s 32 can catch the debris fromthe weld 44 as the weld
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or ot her (681 ahb YalEbex i AlaciifaBBIRImaNREcess t drenblermBr VeS| FRAIEs human

access to the internal, val une. f | 180 vaRedog an dodweneby
el i m'Aat &esfé 1Rty @theégq%%@a%e %e&e\ggf(\%g ﬁthgox 7 does. nomerv%lt% \qp the use
n

of seal s rgly opaskedesoftsoals sobaketstinisolatr B ipndlolRe VY @ 'Vessel 10

fromthe anbjent enyi i ool \ARIRY: e, I© yessel 10
connect i g} %‘gt%é?{‘ £ h\ﬂ%%%t i &nﬁj@&!&ﬁrﬁﬂéﬁ% vy 0BNYE

€ varil ous nmmj or conponen of .t V. \' A7 are
ai rtight baskebs thdbarnusimajereopprpeesl heXalvg B {?iﬁlrér?ﬂrf'é‘]%w Sﬂrs ﬁé‘gggtg‘é’el into or
out of the internahe ¥ObHERck Rakhod R oteaselihelintind holomgH 2ichihangssed box 17
is substantially lesS th

conpaiGabl 18 iovgh thﬁa?ﬂi@;ﬁogil‘giﬁ;]g‘&%%&s&b'l ‘%‘?‘é{’%‘r tplﬁ i’%@%g é‘%rhé%égg trga%%heact ed to
i o ket B Emal o o e connecs o
bet vieen tfﬁécr}%Q]C@PSrPS'Fﬁf)BWéaﬁiPES’@f‘a?W%%H/%Sqﬁ@?tg@&gp\ge‘m%”@
transportation of the vessel 10.
[0053] The welded connections between the major components of the valve box 17 are
20 Dbelieved to make the valve box 17 particularly well suited for applications in which
human access to the internal 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 titled
"Devices and Methods for Performing Inspections, Repairs, and/or Other Operations
25  Within Vessels,” filed November 26 , 2007 with attorney docket no. 07144USA, 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 valve box 17 In lieu of a manway
30 (and its potential for leakage), to facilitate occasional human access 1o 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 alternative embodiment of the vessel 10 in
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20bel i eved to nake the val ve box 17 particularly well suited for
applications in which human access to the internal volune 12 of the vessel
10 is not required on a frequent and/or regul ar basis. For exanple, devices
for performng inspections, repairs, and other operations within vessels
are described in co-pending U S. Patent Application titled "Devices and

Met hods for Perform ng |Inspections, Repairs, and/or O her Operations
25Wthin Vessels," filed Novenber 26 , 2007 with attorney docket no.

07144USA {;} e GPRLE %{gfefh@f Tl veBsdi S04 memti@@aame@b@ysa aflenehtbe VARESPN in its

th
entirety. “Te" 058 "6 e devices discl o di tion can
el i mi nat &7t Hdevesad! 1@ isOdHVe SW'E‘%%@@{}SE e%it’ﬁtc‘ gr |d(§’r éﬁ H?ﬁt\%ggse | s

such as ttngv%s%éﬁﬁia - aré/&?&ﬁrﬁaaw@éhuast tb rosw ebthelveds®! tdaretdeapieidn Biepe
equi pped wt val ve box su the valve box 17 in lieu of a nmanway

30(and .tfeuw@t%ftqnapaiF%IPF@IH@%R%%SS*G to facilitate occasional human access to

h f_th vels4
embodProriPEoT PGSR ChG LY A Ra B ey ou?”ﬁgz‘é‘g‘gé'véiz

For exanms@embiy@ar ahd sthepd 62 saralpe a¢qoe\mféztat9\¢eb!fe’1w&ﬂ‘ﬁ@mrm8f* R "Ysel 10 in
the formof ,a t_{gosﬁ%]%hleqam éﬂ%e et%s@cun%g% tnaghaldesrtian vaby e shitadl60 in |ieu of

the val vé® B vVessel I's otherwi se substantially identical to
t he vessehedt: suChrparvaid 83.of the vessel 10a that are substantially

identical to those of the vessel 10 are de enti cal
r ef er encel08h8l abteyastomsIsgeHBlYy th‘«‘:"’“tfjﬁﬁ\?é:% ?%F&%?nufaf li,} @tcgg‘ctwgl ly

cylingyicad m3lifeNend u;ﬁi@ﬂs@té@@bt Dicasa &ty sﬁﬁtablé'hwas‘ﬁ eesheassWeld$9be

dat ed by t Il 14,
and_can bivawtl BCTOT HETHY HHepb Pl e By aat Gty ARpAent RAnI o

wel d 23. Fig0R6], byheuhatiie ma&smmtﬂsya \ﬁeld 7ﬂ@1atdet§n@§ Foehedwer and a
substant i al | ﬁ,f%ré{qéeg%rd%e %%%35' The %19@\% é@é’rﬂﬁﬁé‘sﬁﬂ 6k lagn HRREFavEWdhage of the

cover 66 8§F ns such as a he cover 66 can be secured
directly tbeathhotyimoricalinf aieeadve emeoc@m@eeef:eeewp%mﬁrﬁ P Eegird e, by a

sutt aﬁé kg‘?fﬁgég%l %% V@ a‘@fugr @ d&%gu%*%%@Q%e@bﬁﬂgalieh%tzb@@ﬁﬁbo@imemunf erence

of th Teéve the skirt 68 can each have a shape ot her

than cyli psifah fuly \%lv%%rs'l%h'bté%&mt%%nrtﬁ@t:@er EObf 8% aERNE Box BOETisd edwe 62 and
the box 60 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 vaive 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 vesse! 10b includes a valve box 80 in lieu 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 28.
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15skirt 68 can each have a square or rectangular cross section in
alternative enbodi nents. [0057] A fluid valve 35 can be nounted on the
cover 66 of the valve box 60. The val ve box 60 can be used to accomopdat e
nore than one fluid valve 35 in alternative enbodiments. Qther alternative
enbodi ments can include a personnel access provision that is substantially
identical to the valve box 60, with the exception that the personnel
20access provi sion does not include any fluid val ves. [0058] The cover 66

of Lhe V&L e Bk RParch $6RBBES tovbr BROIMNE heves Béewe b MAWAA Afunman
|

access t nternal volunme 12 of the v J;Qel?ﬁ duBdid @her The cover
66 can behalilsverifdatastinphle Mesns sUEhd %We@ﬁq%slﬁgt dg% herw se severing the

vel d 70 DELWRRIrbD 8 60uRevS62.ame; Ebévcsizomnd 268 A STHee @taerethafesv parcahe

supporte ovvere durin and 2 S hVe Reaeess using lifting
straps, arma“qsﬁ%@@@oé‘@%%t a?htégc%lg%@res 66. [0059]qQC1 her alternative

enbOd'szEr}'[eétaﬁl;fg|ér&%s‘é&bm&>nbmxltejrﬁatwamﬁb?@dwmtﬂae configured wit hout a skirt.
For exanpl e igure 5 depicts an alternative enbaodi rrasnt of gael 10 in
the for m[ohsaa wems@bahleghs cahiee mewrted 01§15 Goel SidngY ‘é%oé‘ 0 |n lieu of

the val v £ JRicBHRSL3ED Badh miedent | cal 0
cag ggg%}/ %‘%Sh\ngoggte'rﬁor@ttmdﬁe i st

t he vessel® e val ve box 80 includes a
cyl i ndri cahbafieeve BMmer Tirnaiive SIROFNERELAPANCHL o%?%@gr{%%dé ‘%?/g%ﬁ‘log%'é’ﬁ ng

f or med I%ghgig@gbéhtlgwlhéﬁﬁaﬁé 1o valirEoo B8, Wit the expebtioathad resecenn@dl t o t he

mai n portio bl e nmean suc as a weld 23. - [0061] The val ve
box 8® al @Q@ew@nowa@@ dgecoptdiclusie anyRHidVBYER 84 can be mounted on the sl eeve

82 by a suitable neans su MR dokibg 16 Bner
ci r cunf er BREH oTh%‘f?éVeﬁoéé\%éagg’e 8“’%%nggivaenggé can ﬂﬁf/ter%a&ghgoe] ot her than
cylindricak shay 84 bane addsuet enhardiument a:cestoto ﬂ@@(@iﬁﬁl‘@é\’o't"ﬁ‘é 18164 é’eé% can have

ReSdin 2 t 0062] A
?| aﬁga\r,; 8@9 ggg%gﬁggﬁl mcHgaréﬁe ﬁ/%ﬁj 300N & ta‘ﬁﬂﬂﬂetélé/@e%@%dltlﬁ@n s. [ ]

he cover 84 of the va ﬁ 84 gg The
val ve boxat&@:he@nom susadtreo baditedreomtier arample; Hung %W@Sfaﬂé FG4PvE 35 in
al ter ¥1§8r%g§%g L IEOE R SPXkﬁresé"{ottﬁé nedrhy SoRmod gaRRtBse@antye ude a

perso S provision t substantially i val ve box

80, W|th biteinest teptgrahe ppening RdhgBRBGIRIN 1@6%@@%@“%?@?&“8&‘%88%50 not

include any fluid valves. [0063] The v e 80, can_ b ed and
renoved f 8L hEigHg hdgrts ﬁ‘éﬁihef@'té‘ﬁ‘af"f?eergtﬁ@lbme%ﬂptgf’ ¥ %sé?ﬁ/éei!s? 3@?%’89’%%
hunman afcg%éséﬁ@wé‘ei(‘jﬂd Ue@éé]abc Veluds®a Lavehot ml ressble bb®@0n$sui§tmm!|@g dI n
particul ar, the e cut 8 t L ashe

cover 84 tfiﬁﬂt‘qallwghth%éa‘l‘? P?’é%o astméeés]eg{b%eym% f&%mﬁ %{] rﬂggg%a%ld br acket s
52 159@unb@mcme§ heugsaren titorrotasisg 82 podi®ned amundian \MQ!DQIrﬁé‘d Phthgan
subsequent Ile ve §2 and secured to the sleeve 82 by a suitable means such as a weld 93.
Companents of the valve box 90 that are substantially identical to those of the valve box

80 are denoted in the figures by identical reference characters.

[0065] The valve box 90 can be secured to the main portion 15 of the shell 14 by a

25  weld 94 that extends around the outer circumference of the ring 92. The vaive box 90
can be disconnected and removed from the main portion 15 of the shell 14 of the vessel
10¢c when human access to the internal volume 12 of the vessel 10¢ 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 internal 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 to the sleeve 82 by a suitable neans such as a weld

93. Co s . fe L h1a8 bewes 1TuBG BaNaiddd, ps ngedEoeE: t o
of TORRA ARbhilf deimaRgoitie ?

t hose of e - 80 are denoted in the {igures by i.deatical reference
char act ercan be Confiqum@}hovh‘éa"(ﬁ‘élW%&U%'Oégﬁlel&ggéggéped to the main portion

15 of the, shebls T BYarfpi@Tgld 79plcisar vasseldAd$hat ForwppeARiI giRgrsonne!

ci rcunference of the ring 92. The yalve. Hip satbnand
renoved faceassiHavisien #%@g{ 5S§Hbsi|_lt-%neﬂ(§1¥y ltd%rghcgﬁté 1Oy AR e 7d Hyngecesmn

el | 14 of the V%§§ﬁ£ 10c when
human sacGRgEné Beibitnd Atcesa alovisohure does bet indieiey ¥aves ot €H2Gui red. In

particul ar, the, weld 24 i £me v8ide bbhe7,a¢ hatiched cover
28 o cirh Prig SR R o, R AME 1k oo 0

or exanple, usin i fti S s and
bracket s BRtcdnuotredvien rashistasdiyahe BeEULo m%ggegﬁt%@}ﬁ"égi#%‘%?Oﬁgﬁtsv"tépﬁepne 12 can
subs equentegéeiﬁﬁdq@gftg}gﬂmggm@ﬁ%n&m 1OPRBE Bighé Nedshie! e Wepaied irohe 15 t hat
e S .

accomodat eeve e ring 92 locates the weld 94 away fromthe
openi ng, tmdecanidentispreBipryicevBABCES di scour age debris generated by the

wel di ng process fromentering the internal - ; sel 10c.
[ 006610 Al 08F Rt Ay dis@isBBdRRS %0”8?”%%‘8,"{'7"ﬁevbé%‘géo@ggb%%?m@(‘ifee%mea;nd 90, as

not ed aboygnw&RRokea: @ glabiaidt v idnendhtanshatiog gaapan lbeansein é9dusR o8 ol el y as

| - . For . L6, . Fi ' 10d
Phat 1a- calbpeceranna peasrAberEARge ofd BiBssk {aPlofago panskt

subst ant i glahyay demihecalves wetted inviabwelvbdex.17, with the exception 5that the

per sonnel access provision 122 does not include any val ves, The depth or
hei ght of [doée] penspotartial B teessgqhtviol tsrperpnel ALese PYiRlen 42 Fhe val ve box
17, ig.not I ini i 16 rRdvded dpsihgsioh bothaeenmmdalt e

val vei‘r.’ Cé?}“p%ﬁ%&ﬁelge gqbs%qgﬁf.‘ﬂ@g\a‘@%gd&fettﬁgt ar_ee s,ubgt anth? athl \F/) identical to
those of tshetvesssehry lomaintaipiamisnisel af AOT-RRNEMEATEGSWINEEHE PRSP 1%t er ence

char act er ac%a%tg k%?c]n A5 ding Gusaetbiad adntageyBbitingnalvingainde fosceseiay be

configure a manway, so that a single bl anket  of  nop- Lnati ng gas
can be useecasd foé’éﬁiﬂf@”é‘rcoé]”?%%&‘leé)of‘ﬁ?r BEeeCEFFPQPt ‘?szgwgﬁglfhgﬁ:f%%a(ﬁ%lto
infiltrat gcidat PrdvitfonVeese Lisetl erHeaalvirgkag ehepalste tidlecatehinepeantorte val ves

| ocated in the val ve Fox. 0@68 .The t i \;ﬂ ; ‘Suél'a gb the
per soRtel rHREYSAINGIY ib8ﬁ‘£51 3eq0dn E%\%ﬁﬁeg{)éeré) egL lgéeaé\ﬁ’gafg%ntl a{:%y el i mi nat ed
due to thevwvedidetiheassdd yed.i on of thereof. Thus, it
[0069] For example, the vessel 10d includes a first fiuid valve 126 and a second fluid
valve 128. The first fluid valve 126 is mounted in a first valve box 129 located at the top
of the shell 15 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 accommodate a
personnel 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 vaive 128, and are therefore relatively compact in relation to a valve
box that also accommodates a personnel access provision such as a manway.
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IS not necessary to maintain a bl anket of non-contam nating gas within the
personnel access provision 122. The above-noted advantage of | ocating

val ving and a personnel access provision in a conmon val ve box therefore
does not exist when the personnel access provision 122 is used. The val ving
can therefore be located in one or nore 20relatively small val ve boxes

pl aced i n conveni ent or otherw se advantageous | ocations throughout the
vessel 10d. [0069] For exa he V f@yé&%§10§|UId val ve
126 and ép@ﬁgoﬁwuﬁ1%p@mgﬁlngmf§§e”¥wvggagg?&%ﬁ“hﬂﬁvgq€2 26 is nted ina
first Va'Ob@nd@ﬁéntiZ@thle%@ésﬁdOathat he subgiawfally fendgsblo thase Ying HesFebsel 10d.

The second fluid valv dd8 cRageeed 25val ve box 130 Iocat ed
at the bdét¢ grassd ‘f‘ﬁ}ée@é%ﬁbs}lﬁe%&[%y%esse? 10d. [0070] The first and

second v b dall 938 ¢RoONKdathe islepel gdumelof access
or ovi si Oﬁbéf@&gﬁg%&é@w&%@ ul8s APintdIeadalias el

e personne access to the mt(; ?P?‘iai‘%%"# g 12, 0f the vessel
10d i § pribwiversdl e infa fﬁ@r@ﬁ‘rﬂﬁ‘éi‘“%ﬂ?@s"g‘ Fr P 8 he 'first and second
val ve bo}ﬂﬁt%rr%ggfat %%Oa &o8é 38shitnacsompdiat ie nomally cheeredbpadetofie fir st
fluid valve é second fluid valgk{q %28 and are therefore relatively
conpact i{@lspaphshon) peuated anfee Ring dfso acconmpdates a per sonnel
access pI’OVI si on such ] r@tfﬁ“(ﬁm&d'l&{z
al t er nat i 87 HnbUHi Vﬁéﬂ?‘%ﬁﬁ a Sﬁéncﬁ\ﬁdié%ag{{&gz@e\'g sl\:l EQ% gnd a@%}% t he
vessel 10mdfh§ttﬂuar\e3|mrb‘s)tuamaualekiyﬂ ad@hval‘@aﬂm"ﬂé‘*trﬂ%‘é‘%@% ‘gﬁe‘" 9@%%81 10 are

denoted in the fi ' 186 RrigNGa ﬁmﬂfuaiéhﬁfrﬁwntr[(h@mﬂt The vessel
be |n udtgg VER Y 591 erna %e qus‘?%g‘%ﬁh 13@%\/” Ct e inter v,0l of 5t he
vessel 10emparonant fi36. sThEI:-‘Em?pa@ flyig Melva 367 ﬁr‘i’ép% B&rE¢ rettf’f)é( 138. The

i nternal ﬁdﬂﬂlﬁ d $é1@<y\m¢)2 tshaﬂund sommunnhilaqn widver ed by
a hatch (W?!ér'geﬁgﬁt O@ﬁ%%@aﬁi?@ Ko |i 3@ The

vessel 10weskesond mnﬁd@?nw?ﬁ r%qrsqqnm %PC@% Shﬁﬂf@t Wag 3&2)#1%% M% d val ve
142. The E)r'o(u%dt){/'el'p@réb%h&%céé&) dr@né@ﬂfﬂ?ﬁdomme@otﬁ thestheW af.vBetsorned 44 nount ed

on the shell 15 of the vessel be that . the fir Oisin
£1 ui d1%onmﬂeﬁ&mtih@ﬁewndwoméﬂmems}%&?ﬁﬁ&ropi?éﬂﬁd %“Fﬁg U‘Bs‘ﬂ%c\ég%f{fq ‘i}ﬁd val ve

142 i's no#Rt Gfnpdinort 88OAGH Yigdiiie) thoXattd 6n thevinteethl vall i3 shel | 15 so t hat
the second fluid valve 142 is in fluid communi cation with the second
conpar t neflo74B8Figher S oapat aacthesstetrativthembodiventdn edermeiit veesel Wan be

provi ded We ees%%[ 09 rllsnsei.!bs%n{: aqﬁ/ Ml 't& N e&ge? 15@%%@% Rﬂoxﬂnh@ e§<|5\%t[bns15

Per sonnel
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 162, a third
fluid valve 154, and a fourth fluid valve 156. The vessel 10f also includes a valve box
158. The first, second, third, and fourth fluid valves 150, 162, 154, 156 are arranged
linearly within the valve box 158. The valve 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 first compartment 136, and the third and fourth fluid valves 154, 156 are in fluid
communication with the second compartment 138. The valve box 168 has a
substantially elliptical shape, to accommodate the linear arrangement of the first, second,
third, and fourth fluid valves 150, 1562, 154, 156. The valve box 158 can have other

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

embodiments.
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15access to the second conpartnent 138 can be obtai ned, for exanple, by
accessing the first conpartnent 136 and opening the hatch on the internal
wal | 134. [0074] Figure 9 depicts another alternative enbodinment in the
formof a vessel 10f. The vessel 10f is substantially identical to the
vessel 10e, with the follow 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

| ncl udes rebuld GRcomsbdimarit th malare dBesseliRBr d f1 ui d
@7&11 désgu{e 4 Cﬂaﬁ\’cﬁ é(r‘raotﬁle'i_’glterﬁa

val ve 15 valve 1 I fot HeSRskéGlbudes a
val ve bogoipgnerthef tf\ii‘ vegse! k‘&:tﬁﬁtoarelsﬁi?ﬁ??fma&hge%%éﬁtg ﬁhcgslguol d val ves 150, 152,

154, 156 ﬁ{ger%@'darﬂwqui‘é’;‘ﬁj@n(ﬂ%tlmm%mmhehafa¢t9@ box 158. The val ve box 158
is nounted on the shel 15 of the 25vessel 10f so that the firs omo?\nd second
fluid vakygs) 198 vd&d) cpintlnddsl ani atcesmpravisiend 2o ROUNER o 1 PRI Onpar t nent

com S b " s ivfel WB2d
Comm%:] C§:5|Ogﬂ$e\,§]lhgaﬁ ? ﬁgthg éfg%sre]egugcc%‘r:fp%r\%é%n%%?@% aké mcjdifés arfieid va

he, v 138 has a
subst ant izabdyimeddtepby eahive hap§s m@U@@@@ﬁl"?ﬁ@iﬁf{‘@e Rady ]aE!n%c ?é)% a%'gemsnt of

the first, second, third, and fourth fluid va 6. The
val ve box0ass (mherhaa@lGomf@rifa@()@‘ih%fﬁ@@%W?lbéﬁ?ch}%? Sa%c‘f'cﬁnﬁ rejnfeﬁwt s fbe

a |linear
arrangemg éarﬁgul%radlpéﬁ%\ n%m BhrleRhRBlk] theseeminpeinEntsunted OETER rsmwagvelo depi ct's

anot her alterna inment In nts of
t he vessé:toxll@trnamaufaap@t@éfhtﬁ@tféﬁH'ﬁiVéf"P?C?'Hé%ﬂ%k%%‘?d;@ﬁ? %ossligq)%¥ai§gr)lg@€2?sel 10

are d,%not,%q gerbrtrgaariduwﬂ@gﬁerhyetcdent| cal reference characters. [0077]
The vesse ch includes an access provision 122 nounted on the main portion

515 of tn@o*ﬁd}eldnnéAa@fnamh@emesm.abnm@gn inthide perseanel RERSaPEYISHEINdes a 1 ui d
val ve 162 accormodal, eefrﬁéptaed\(ggl\/ﬁp&?)é 163 et 0f BRRNOEoIE heads 16 of

the shel IWAig! [3(5‘@‘7%']‘5 &SP AT igurations are possible based on the
speci fi ¢ ivequd oeseabsthkahelbofgbe véssal ar applicati on For exarrpl e, three
fluid can be mounted within a single valve box in f n&u ar, ié)%ttern;
four fl uil@ogell VB fomgolne desuintietiswrevdes far tbe H@WPSSQ/%\W{}‘B AP aid square or

rect angul gn, 0aLLAIY as8hfitin r?[tQQ%%nt@hh@«ﬂthéﬁ@eﬁ@mbemm@abbelenmacsbemwth ncl ude

per sonnel "access provisions I n he co gnatt an upper
surface ofefarereesp @eferredsemagipenther rars(%r.ed. R § 3 he shel | of
the vesse|ogk QPRPInalB BebPiLUYiRgn ERSEEHPHI stcmmoplaodllidetchtrborfatﬂﬁéthﬁﬁr pose of
explanat| v?rgrdgrc])?hnlwgatlon.t Furthermore, although the invention has been described herein with

reference to particular structure, methods, and embodiments, the invention is not

20  intended to be limited to the particulars disctosed herain, as the invention extends to all

structures, methods and uses that are within the scope of the appended claims. Those

skilled in the relevant art, having the benetit 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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15to0 be construed as limting the invention. Al though the invention has
been described with reference to preferred enbodi nents or preferred

met hods, it is understood that the words which have been used herein are
wor ds of description and illustration, rather than words of limtation.
Furthernore, although the invention has been described herein with
reference to particular structure, nethods, and enbodi ments, the invention
is not 20intended to be limted to the particulars disclosed herein, as the
i nvention extends to all structuresCLﬂﬁ*$ods and uses that are within the
scope of the appended clainms. Those skilTed in the relevant art, having the
benefit of the teachings of this specification, can nake nunerous

nodi ficatjons to Ehe gnvention asgﬁesc iqed her ei n, ﬁnd chanqes may be nade
wi t hout depar 't MGHGLIN PRECSSIEHR amé[)v? Hinedt & YReSEhVnYESiFas defined by
the 25appepdamig &isABI thatdfhings thd: inRri@BRINd A sIBE6E 86MMKLIEM td Heer nal

vol une of a vessel, the vessel conprising a shell that defines the interna
vol une, #$hsll eaddlefivmsetpetpage fiare ostrdde of;gafrhl@ v@speitPAbe itpaas welner om out si de
of the v t j I : 0 e sl eeve
by & el 0 e R <P ne e 18 Bl By P BB TS The
wel d; nmownethotlwengoisary: away from t he passage; and entering the interna

vol une by way ﬁh.tgﬁ g@i_age. 2. The nethod of claim1l, wherein noving the
cover away fr&Ht¥eB ge conprises lowering the cover into the interna
vol une. 3. Tm@om@@tmgkdvérgugyﬁhﬁntﬁémégyggepgm@rising supporting the cover
using a lifting strap connectéd to the caover while | owering the cover into
the internal ebteriE. thedntemad vabimiply weyaf 19Passaggrt her conprising exiting
the internal volune by way of the passage, and re-welding the cover to the
sl eeve. 5. The nmethod of claim4, further conprising decontam nating the
vessel afder éxietmatpotihd ciamnet, vdlerviolmodnatite cevanaivdiyrigomltee passaget o t he

sl eeve. . . i .
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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