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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 vessels
used to hold and ship specialty and other materials
such as high-purity (HP) and ultra-high-purity (UHP)
fluids. [0002] New devel opnents and enhancenents in
technologies utilized in the electronics 5 industry
are leading to demands for increasing quantities of
specialty materials such as HP and UHP fluids used in
manuf act uri ng processes Specialty materials are

chem cals wused in bRcii INVENDIORESSes, such as
the manufacture of e ectrom c conmponents, that

exhi bi t cq;é%gé]_twgg PEReDHNNEL NAGSESS FIRGPUSIANS or

ultra high pecialty materials can be, for
exanpl e, pomders enuIS|ons suspensi ons, and vapors.
The term "fl ui d%ACKGBOH}N{u@EdHEéNHENTlQN |ntended to
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e delivery of products

[Op'h%ﬂ Ihg;g g@&ﬁﬁ@%ﬁd{;@ﬁ%@é%éﬁg%n Ct@fﬂs?\olo@‘eelutmi;eg&m the electronics

incudtyy eaelmumg t@@emg@qur |gg§g§mg)qliar}yg§%&?s¥ I prpgt%nél such as

Hﬁmafig-ﬁiﬂu;&s ?éyafuﬁ ﬁ‘&?uﬁﬁtuﬁﬁ@ﬁa@c?@@r Baédal'qamatpmkpawemm@lcais

o maintain desired or, re

usas! 0 Mepulagturing Prasesses) e aéﬁ*é%?‘f”‘%‘ﬁ?‘é‘g’%%ﬁ%?’aai'ﬁ rg‘?iﬁbé'%ts

ttfa?&*ﬂibnt ¢ePtain drtﬁpéi'@éﬁas&ﬁ&e Sighysiritypr cbrathigh paity QS;pﬂcwm I@‘tnatenals
manur acturi n cess "

C?ﬂ B%iu?fte"éﬁ‘é’% powda g cﬁﬁ% UiSIaRS, S n%% %?r?so ?b%:foré hfhéc ﬁﬂﬁ fluids,

aé LSad hpEiAdE Giteritey th enclemaissigases, kguidshsubliseg spligss ard age

ufacturing processes. For exanple, in the
C%Q'Eatbqnsa%?r@& production, the specifications of the
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pro ure roduced waf ers. nma
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al't vessel or. t
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Bétﬁfﬁ:%ﬂ@ﬁst &ttﬁé)ﬂwaf'l‘gn‘ydgét rdyd dhecidd dunRg BipadtuBtiguality 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 detivery is of substantial importance.

[0004] Contamination of a vessel used to 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
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[ 0005] Contam nants can take the form of solids,
i quids, and gases. Contam nants can be forned, for
exanpl e, by residue from another type of materi al
previously stored in 5 the vessel. Contam nants can
al so be introduced by, for exanple, infiltration of
anbient air into the internal volune of the vessel due
to leaks in the vessel. Mre partic 04
material sdeithecessel artieprnelAfon ofthe ey %Shm{%th%gner A
8r SIOHQRSTItREREN Purith prodestedethetvessdR and UHP
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[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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the demand for |arge quantities of HP and UHP products
such as NF3, NH3, Cl2, HC, and other specialty gases
and chem cals. Small containers such as bottle
cylinders were wused in the past for delivery of
relatively small quantities of HP and UHP products.
Requi rements for the preparation of small containers,

while stringent, can be net 5 relatively easil
thd Beeat foCkargeanuaemlq@rcépm@nq P ,gfqgg@ta@pgias, @? NH; dCIz HCI, and
rel a n aresaeH as béttie byliaders were
oAb AR e S cana

UHP t
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bﬁ}l{}r;ﬁ oagg %Pagnletsir d 1§ %rm&péi‘ﬁﬂdn' ot @eléth@lyw apAtainers such as
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omeeqo meé?n'aﬂe
cEVenESa inAbdiAg, fereaxantpleCtede SnDepprinient Ghfranspgetatign (DOT), the

L@ﬁgw@g a(ﬁﬁ@qﬁef) E?t?o%a(lﬁ‘?rﬁ?n}] %\fgeero%gré’cgﬂts'(mb Ofhe European

Agosdnadr Soscarsied tresCartiagaafiitangerous Sebds by Boadk:tH t’é’é by
don@&‘?t‘%ﬂ 158 E‘:af?t%ﬁ‘n@ty (E%Q,Oé?@ AT hof R ary &ﬁtau'?é?é used as

accor ecommendat | OnS maxi mum
tmusmrtj\eess@ﬁparagulmd@vifénsqmaﬂmfean'%oﬂ%ﬁwumﬁé‘et\yﬁﬁ@ For

e’i%rﬂHieda&%quﬁd%Q@T ﬂe%én’ﬁmeh@atﬁ;\‘r@' the hﬁ&ﬁﬂﬂﬂéutmle tditgeralre of a

stresses and fatigue in
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[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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[0010] Methods for cleaning and preparing | arge size
vessels for delivery of HP and UHP products are known
and are in practice in the industry. These nethods are
quite -3 involved and require significant effort and
expense. Therefore, preservation of container purity
is essential, and may significantly influence both

del i vered HP or UHP product revenue and %ﬁ ntainer
infdMeddau ireqsremsigificantbtioiang exprnsgel eseiPtsd P euaptui’grf?s co

Rt e aI 88lvefeld Hmer UHP product
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materi a 0 Nno npose nger .to
trensnosiahien ProcoRs: |Q9n§gﬁqr,q@ssgrhén@gct{qnaﬁg%gpft%ttqnoﬁnd other handling

pFHch@rt% aré:étﬂét 'rBﬁiﬂaté@Sdrﬂ%ll cbﬁlﬁiﬁ@t‘stthaﬁall tb{clampwlthlaémsmng
and ot her s ar ic [e
(SRS SHegTH RPN olbevepd i TaBSHORIRG) dantir pis BER Ay gt same
tirRQsbraé bONG containBodesitgy, piepamtior, and éspsetivnfporcedures contradlct
transporti ncg dangrﬁrq s goods. At the sanme tine, sone
hfﬂ‘h RUNE RIGPHCE refiirerRertis, preparation, and inspection

e
(B BT R 88&% *%ﬁ" PR Sre imposoo on
tahepariahiei qoetwm%totuﬁ\éefsﬁlﬂd whabdayandmay ﬂPh‘?ﬁs‘i!fb"Pt“&Bls@” dard
cﬁﬁtﬁﬁ'@ Ht?srl atra‘?eéméi&ﬁ §6rﬂ&\ﬁer\3@ésﬁarm pRoYsERY iRPectith sleceiure,

a stan cont al ner , a regul at.ed contal ner

eEFr iy at meeifies erntairer dgsions, @5@@9 A® Aew op Medifipd prepagation and

.d!@%t% grestialiled A aitleditd BE aﬁﬁéwmgr us%&)y\mmbnaa&an@mron
fied %;e paration and 1ns

% 8 r ocedur es ng b
bﬁ%‘éﬁ £8 esemelp 5 8YBe of e Ingrectigl-reialed fenremPats SPRYES Mo
containers is shown in the section “ISO 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 contamination of low oxygen.” This statement taken from the container
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i nspection-rel ated requirenents i nposed on containers

is shown in the section "ISO Inspection Requirenments”

of 1 TCO ACC MANUAL issue No. 3: Jan. 2003, which

states: "[f]or man entry it is the responsibility of

depot supervisor to ensure that the tank is safe to

enter. This may require an inspection, for .
inspectiocamharatal means thaow tuxsaserd! manjentry 14 e dapk P ey
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prf’ﬁ‘é"‘@@%%eg?%rgw?tgd dgg%cf‘g@gﬂﬁe{c ﬁ I nert gas. .Copt ;\geér 16.769B2
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descri bed, for ex I i n . Y/
(OPRAE, ABCIGSRBERE 03@%%%%90"3’5"@?"@?"‘&%3%@{6%33 el foue
incohaplee ‘Rrassre WyssavNorhagptable Candiiong” of the %@@i%@ MANUAL
. preparatio r ' i He&h
551 R R o ROE e T Bl aing Postal cofRbiPlouRs 8 ene
irfspemion may quiatifpther InsRctaskveseel ve yaageeplable Aprdupher hse
Condi tions" of the ITCO ACC MANUAL 15 issue No. 3:
Jan. * 218{rgts tpaveldss rest malRsialso| | owi ng vessel

fg”d!-tdo@{}‘é%(édg:k%jgrﬂalfnbpﬂhépbﬁthah Oflngtflt(bfm n‘fW) qualify

e inspected vessel "as unaccept.a for furthe ,

def et tExCessIRgringing or aaﬁéwptaﬁé%@?noa|@'chofsavesiﬂ%%ﬁ%‘3'%"“”958

Dk MaRthe MpeRGH than 0.1 nm (0.004 inch) Excessive
rindi ng or other tal depl.eti ] :

O L S B3 B 3 SR i

nEsinuaseraneads contarhinatiopnddpsh results in an shell

t hi ck S the required mninmumor create
Rge e

cont a aps Stress corrosion Sharp
i ndentSttarpindentatiangsereasesy ogi@Mss.... .. 25 Dents grater

then, ' iy e tdp beiktsasik
shel | %é&enérgtegrﬁftngmnh@%si%&ﬁﬂ gt(ﬁj tihﬁ?:%th? 8 t ﬂﬁ
bot t drF&NkHIRRkaF thes @fmmr(g.ﬁlmp(tostfqupﬂom 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
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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[0014] To conply with the above-listed conditions, a
rigorous internal container inspection is required.
The inspection may involve not only visual qualitative
anal yses of the container internal surfaces, but also
the actual neasurement of possible surface 30

di scontinuities, particle sizes, shape of the interna
structure, etc. Under today's standard Pract|ces
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o 1 S5 BEydbbd TGP GRSt

nétaRURsed forfeiters of Jaods interpationaly. dn thenuniteshStates, siyailar regulations

%\éegp%ggsgcf’f fﬁ%ogéétr%%ﬂ\s Bﬁ @oﬂtﬁﬁér @sep?ctx&; ?ng:l Mﬁﬁfenance are
aarasspion 1hecCSP aguiadoNAL e’ SBEPEhG Fh%ﬂ@b@@"arﬁat@ﬁﬁ"ﬁoc‘wf

nd iat%ﬁﬁa#‘ 5‘2&5% ﬁﬁ%&%&cﬂ%&ndjﬁbﬁ at Ieast evé@@aﬁ ﬁﬂré thereafter ..." In

cont al ner have not_ had i nspe
aqaign. EredsRaTen FEUBIONFR it TRRELEP FHEPRRLBLp fgfecton
TH@ resBfde GIQuEFRd ah@licshebl vaprasenfatigesis essential, and only these

ernati onal | the United Sta
r%@ﬁﬂngﬁtly%@ay Bé"\PéT"gB% HISB?Ffl%?nd ﬁpéﬁ@&pﬁéesr% fQi{ the contamer for
fumet add) EThel ORI is @lsoamieamuambmeammraoﬁhe mmmm ..The
he CSC r lation #2. .F !
rggSsionars S e R iire e tf B Fngd ovifiBscd O80n,
irspectuddency quedfiehand axprovedsy thaeomyperers ay@aﬂty or its authorized

f
b (gé u':l';ﬁg tcfsgfn ang thﬁémlcgegs g%ﬁﬁ&&'&uor{ Jﬁgy bé& E?r?&r?n'e@ By the same
irispegtenit they are stitably oaling 1 df 5y (T piea! .aeanwnpr%ﬁé%aeffm m this

woBP48SABE aédré!ﬁf'vérﬁas? iﬁﬁ&é Ré{;nsteﬂé\@ OnierrbEIitéethe raquirements in

representatlves rmthe inspection

theJashexamplp desand et ﬁéi“ﬁ"fteﬁén%’éﬁf’b"r howid qrig the Eﬂflffﬂ'é‘%f and
pléﬁ@rm fﬁB th @étloﬂW'Tﬂg flhél v@n‘m oﬁ Mbmdr the camambemags egitinoa to be
nl ng ejc tble oré & i g'%@tu tely,
“%%,@ﬁeﬁ’é‘?& 'H%Bf ’é‘? ﬁs‘fﬁﬁfs? Vo‘é’OBéPF‘B ISP SQe i
none of the qualified inspection agencies are intimately familiar with requirement for
containers and systems transporting and supplying HP and UHP products. Therefore,
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25 inspector/agency qualified and approved by the
conpetent authority or its authorized body. The CSC
and the UN tank test and inspection nay be perforned
by the sane inspector if they are suitably qualified
to do so. Typical agencies approved to performthis
work are: ABS, Bureau Veritas, LIoyds Reglster
etc...." In practice, the requirenent

theamgmakces d'amhiad]ualﬁaﬂ et BapsHeR oL s Lo B ey may
no{,téc—} raHag Fé erdcctt lH&rtfa%ﬂSBrﬁri'g?HP 12§ peiPtgoads. The fi nal

et her t e contai ner may continue to be

d\JeBs i€ 48 hH%)énBQrathlomhantmm HFbans WHP @ases and

t Unf h
MUY OO er F‘fsa?“%”’g"’éé Calbe
use§ %ﬂfurﬁ;ﬂ@rﬁﬁ suchras peasstiai rakat Sranater gy@a@ﬁgl intoa@s 95 anf yfhin the

g P dliloeth
e
vegfell Tae calné boxeelss totnuotectieg valygs frq%fiatgggql%spé Bléﬁ" valves
be[?q% wk,&ig@%ﬁsﬂlllgﬁ deté rﬁg«%@%rt ineYalvk ok cé!H?e go@tad so that a

use and tra ort
blankehof gasexan b nEntaiRed within fesvalve by THE98P c8 é% Mt
dﬁﬁéﬁhéﬂg&m&mé@ {Othé RakefElEthEES holdsn thetvessel, smaatvrefﬁtratlon of

Inp 008 posténe lvaprancumia e Bl oni esh el it aniinaly te

mafedalithiv hetvBSsel.vessel , etc. The val ves are usual | y
| ocated in a val ve box nounted on the shell of th

[008FF EManWi@ arabiten integraied with the vplve boxes in yessels wasd o prapapor

o AaRuESa ply ubPEete: YEPantrRpiall Rulehpsc i Elitliar he
béttomt ofthe balee ket isdfpicpiiy securedile afiange ar elaar s\itablg atipg point on
th‘r’ejé%gan?%oft {\Zal\?reg?o W?QS?]QQ r’so]tﬁ)at‘?l?é‘lt)&(&m&tth@ﬁalw bdk can be

in the vessel, so
ra11hta49d|tmbnomﬂap¢€t$n t@fhe 'mtﬁ@ab\é&”%gﬁth? MesS¢hil ves and into

(O BLr RaRMAPOK TR TS PSLaTLRS 3 POOYaY MgRIADE suTbni Eige to

fa‘tcﬂiaf?@ft@t[.?@sé@etd? ah faeulralzétﬁhmﬁmemetemmm efics exareple \@lve boxes
ranspor a i e

gt iy oo 55 oy ARIEAIE Rl a HRnd o hFieddaBigaithtey 2.

fdmt Tious, 6 ibtbefacectaneednothe ramavablechattbn of thevalue boy agd the flange

of %tﬁﬁrgrﬁa pgqﬁrﬂ%h ér?euv af'n%ma% &é V?\éi’@%ﬂg rré]{a‘twefoyh%ﬁe Mamtalnmg an
alniight eeal atross euan featibely !acgmmwdace @ﬂf’o%@lﬁ@'é" ;ﬂaawa@v i

trgﬁ#%ﬁaglé %%%?s t'thta% Wcaﬁg?édﬂf@%té?jfto H&hé{rﬂ&:ﬂ %heckfs Q%rﬁilon@ and

ctlon _as a manway
tasueratyrecswings Cltﬁ'ﬂg bapsporiptiary, | ThUsleakage aﬁfé?§§ §1§e998\=°f§ﬁ“a"way
IRgieltan HeaRtoMUTRNValvE B6L Feprédals a fréntaKeuitecof coatarmination in a

vessal gk tapoljend b estbdspRoes Y B oArD U gl a4

spésallymhfedase between the renovabl e bottom of the
val ve box and the flange or other mating point on the

[0c19Ri Ade@ngeifig hied thalelee bristsifar arsebatiantiadly Jeakdregepersonnel access

p%%%s?otn Iornall V&8 Lised to transport bulk quantities of specialty materials such as HP

and UHP gases.
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airtight seal across such a relatively large interface

can be difficult, particularly in transportable

vessels that are typically subjected to nmechani cal

shocks, vibrations, and 25 tenperature sw ngs during

transportation. Thus, |eakage across the seal of a

manway |ocated at the bottom of a val ve box

represents a potential source of contaminpation in a

vessel used to BRIEE SANMARYDOHE INVENTNant i ti es of

HP and UHP gases and other specialty materia
(0020 1 BmiAwiroengs phipsaeis include rpéfSQF"ée‘é‘?F‘}s/sﬁ?“?"bﬁ’mg Having welded of

REHSEMEY redtcet® poltipiforlegkage into
ot %a%tg%ég@@%dﬁé&%ﬁ%ﬁsﬁ E%tn o t btlr Kk %ﬁ@ﬂél ties of
orapib ol the vessestyrway of 1R Rays ceghe© jases. -7

BRI EF_SUMVARY OF THE | NVENTI 0 f
(092K FROOMMBPYB Q! B AP £ a (hffibe ETRRE AR sieeve
m¥BhtESEn efe shel BAd vefringe passage that tefitates Rﬁﬁ@"ﬂﬁ%ﬁccess to the

substantially red f AEQ b
'“E?:’J"%HS'UB‘IP' # a{;%@gg]eaé%@;‘ér%%%%%ét é‘f”gésr g@ﬁﬁée){lgg;dccesse ove sy

aelli sions. 5 [0021] Enbodi ments of vessels conprise a
shel | defining an internal vol une;

{0822} hEmbbdimentsrof verselsapable ophaiding, é"q‘ H%HSPPE'EP |“f9¢¥‘aR“2gy and
uk ﬁrrﬁdﬁ”&ﬁhy Gise t8mbhsd & §hell* ahstldv\aéleml riartecdotan edensing

at” cover passage and is cg ct egnat&lltu{‘ Sleeve
thsguahdheehel; a{"b@??‘]e’ P ‘fcg‘”S? os@le S capaglf3 & of
[q?qgl?-ij; %Hg ﬁt[?: &BYS}B%CLQJ 9@3;@9 F@ gﬁ%hélr@ﬁ%e cilf%hvesFel The vessel
c@rhﬁﬁsee A anah trad defnes tiet isterrah dolume, a Sleexegonnerted iodhe shell and
dgﬁ]rg aggg%/%éﬁgﬁm@ttsﬁ% Lhé Q%Eﬁf)lﬂ% hfé{r@d“ Mv&e Odnd d6over

0ds are prov or accessin
comeetanitb theodlepve b(yfa welg and gq;venrm thepassage. é‘@rﬁ)ﬁ gfsscognpnse

tﬂﬁ# et \Mésa tn‘i‘&fl 8 ﬁé\fbﬁ ang%ﬁ’u%e Ydsef®B, and ente?BY the internal

ect defining a passage from
volumutwavayrofﬁnaepaseml to the internal volume, and a

cover 15 connected to the sleeve by a weld and
covering the passage. The methods conprise cutting

enter; PERDESuPRGNBE Seykit VEYS OF THE5ARMANCE"

CRI PTION OF S 20
(53 Th e RIS GO G TR o the DG <Ll et pion ot
ptisieradd exdbokiments pire batterfundensteiod whed reasip gpmiwmRtion with éhe

ggér'ieo%g eogg\gﬁg tﬁ%dd ?ﬁhﬁgs él%aﬁeééﬁt&qﬂi |H‘lﬁ§¥rtah6€‘pdi°bé§éstohﬁ‘y and the

rawu n ar e ggcesent ed F‘ h
spwaj@sftth@apwdgdmlpweg n@Hlfwtedéfht!PetSﬁéC' @B@Oweﬁiﬁé own in the

&%@ﬁ%@qqtm%%ggs not linmited to the specific

ments shown in the
[0025] Figure 1 is side view of an embodiment of a vessel having a personnei 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;

[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;

-8-
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drawi ngs. In the drawi ngs: 25 [0025] Figure 1 is side
vi ew of an enbodi nent of a vessel having a personnel
access provision in the formof 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
magni fi ed view of the area designated "B" in Figure 2;
30 [0028] Figure 4 is a cross-sectional vi egf of .a
[o0zv)t iFfer@B ia Bioss-secliohalview nf\ﬁep@?mb?fiarﬁ%%;; ernaiye
vessel . shown | ' eg: 1o A r 618 thd deeneparepective as
e%"%@é?ﬁ?‘@ Vgéé‘él&l@g\g%'ﬁg:;duj%igg%gfh Figure 5is a
Figuro®s- sectional view of a portion of a second
alternative enbodi ment of the vess b k! MR
[003G], Figes i9 R 6rASERRCIORALYIGMP %B‘&"ﬁ%g‘l "’a‘i’i}agﬁ%ﬂl}%&@z; fment
o993k cFihgWhen Figliesa-3; taes-iwaThe samk perspactye ag Riare Pon
of a third alternative enbodinent 5 of the vessel ,
[0BBOIFiiuve Fi ig skl ievBof 4 ket alterpativetembogimenp t g yegsel,ghown In
as Figure 2; [0031] Figure 7 is a side view of a
FIeWSP '™ al t er nati ve enbodi ment of the vessel shown in

[Dg{ii?t: ﬁg%ﬂl}iﬁs ag%%%w 5 é?’fg;healﬁrﬁa‘iiv@eﬁ\bdﬂim\éhmf/tmﬁ vassélishown in

I've enbodi nment t he vessel shown in Figures
Figu®s 118 [0033] Figure 9 is a top view of a sixth

alternative enbodi nent of the vesse ho [ [ ;
[0033] Higwre[ V9 24pP KEy @ @ sith alternativs 8@59@3\%” the ‘é%x?gﬁhﬁa’" n
F%bFe%HU@tdnHe embodi ment of the vessel shown in Figures

-3. 15 DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0035]
[038}T Pigurk f00s 3 sitiepiisw obnsevehthdiltemativeoémbodimamt b et vessel
container or,.vessel 10 having an internal volunme 12.
Sy D dgiips ﬁé can be used, for exanple, to hold a
specialty material such as an HP or UHP gas. [0036]

The vessel 10 conprises a shell 14. The shell 14 can

i ncl ude a subsdaiitEs DESCHIPAIIN OF THENVENTIOWOT t i on
15, and two end portions or heads 16, as shown in

[dﬁ3g]” Fifgi'ires-ﬁhlﬁ 3 dpRtlan dRb6@meRrofaarumepsritiel ntaEoor vessel 10
ends o

S 8 o B Bl Bl o oA L
spediapnabrifl 6a&tas Mt ERios UBIP gas. t he form of a manway

positioned at the bottom of a valve box 17. The val ve
[0036] 1 The sesseb1thenmyrisds a shell 14. The shell 14 can include a substantially

eylindrical main portion 15, and two end portions or heads 16, as shown in Figure 1, The
heads 16 can be connacted 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
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 186.

[0038] Directional terms, such as top, bottom, upper, lower, above, below, horizontal,
etc., are used with reference to the component orientations depicted in Figures 1-3.
These terms are used for illustrative purposes only, and are not intended to fimit the
scope of the appended claims.
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25 on top of the main portion 15 of the shell 14. The
val ve box 17 can be nounted at other |ocations on the
- shell 14 in alternative enbodi nents including, for
exanple, on the bottomor sides of the main portion
15, or on the heads 16. [0038] Directional terms, such
as top, bottom wupper, |ower, above, bel ow,
hori zontal, etc., are used Wit h reference to lceve 18
[0638]P OMevalve lbbe T irtclugies acdapstantially FYindfica; sigeverth, 4 s

caﬁ%%sagpérﬁwgﬁat% ?g ﬁ%ﬂeﬁ iRg [drhb&‘ﬂthé‘?ﬂa\fﬁpmrp%ﬁ&hmﬂthgﬂ 14, and

imt the sco ehof ﬂ@ o The
canecsedend dd tiermgain pgrtlp@@ggy a-ﬁqga%[r\g@n% £5 g weld a3. 1
sléé%)%%"’l%bﬁ%dnﬁd Sy lmaﬁ‘ @Hd vahle &JxawgpéraauyTrbeessb@ ivrelalion to the

ccomodat e eni n
ouserraiase aBnemainforigrels 23 s Feus [ B 27 Thagep f can ve
reﬁ@és%d ROR gheiforb? Idayerdextant thah seowr arfSgwas i aag 24n W&ﬂfﬂlatQ’S

The sleeve 18 is positioned so that the valve box 17
emROdRPRSal |y recessed in relation to the 5 outer

[@gé}f ahv q%e\}ehl% %'%ﬁ%r%h@ﬂn&%ﬁ&% MR ddfiledh gb.lésa@e 20

eeve recessed to a

thlrcmghehe grevents. tHerpassram2Q ¢anaye @éjéaniet%taatzg [alr]ge enougFu to
fa@ihfa‘?é f?\@tp'a¥%ge‘?ﬁ9 AR M ethtRh Mo thitehs Intena vbdRimeak of the

rical 7T nner surface 19 th efines,a,pa
vasepolfpaniReacs Py oY 1Y of e SeRve 3@ Popeipi, AL TEAd Shne
piisapgEbe F:ar‘i B@hbdnﬁ ol e g THRGI@Ne 118 and thef pasbade 20 ecantdash have a

SR i S A 53 OB 5 6 B

tHehfecvb a8\URId 1% pdseligee3@ogy ise squaee afi ractanganarmfhen h@wed in cross
gassage 20 can be about 2.5 feet. The sleeve 18 and
#He"passage 20 can each have a shape other than

G} 2394 G 468 BOLIE, BOREF i 2, prtuegsabany
2h eompiisasa substastialiymipie-ahansd savesi22vwen 2 ﬁuQ&,tq;@gl?y ring-shaped
pEJE{C{nbu‘? Ba. ﬁ'e%ﬂecg&?zn%’ ﬁéﬁ’tgeoﬂgﬁntéa ofth# GFbé?%hHQ@Sofme cover 22 by

om ass ttom assenb

aguiiahie MeaAns apqh@smeéﬁse “Kedpned apd guter ggmet&-,r]saoféhe %Jecfc‘on 24 are

apprORirA 84daY td the GespBarethneP bad 6@k diimekrs dfisbeve 18.
projection 24 can be nounted on an upper surface of

[d0a2] C THE bottotn Bs(sentblssm dfahé ealveebnst Zalshineadewd sighstaritially

er a r d.l t
cuiiFta SR B entaid, ChRL AT o Qosie LT re b £ S e
naivatesitcertbe oppesisedace of the co[ve(mzq:v T mtab@tmwwgfe%wyldm

of the valve box 17 also includes a substanti all
[R0ABY ndvfiuiskitalvsidbris mpented on theoverR2a! the ValvR PO bl t]y%“*’@f‘)f the

vhiDE bk ??Y@aékgmmBhﬁte%:ﬁdle ﬁL‘ﬂd QéWe b%is SRS (br%ﬂehb@ry purposes

upper surface he cover a suitable ans gg
oply. iBp yalig box ﬂbeamt}e wqdltaaacqm tesmoredhanonr tﬁ‘{‘ﬂ% n

aREMBliveZetniidinh s, Veine eattiatitd embb@imea® cah irchile a personnel
access provision that is substantially identical to the valve box 17, with the exception that
the personnel access provision does not inciude any fluid valves, i.e., the personnel
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-
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25 val ve box 17 to accommodate a single fluid valve 35
is disclosed for exenplary purposes only. The val ve
box 17 can be used to accommodate nore than one fluid
valve 35 in alternative enbodi nents. O her
alternative enbodi nents can include a personne

access provision that is substantlally identical to
the val ve box 17, with the exceptio

36é treqnojettiondessingt piasolsh SHBRES FANY th% 5&%%" SS”a"ﬁ 40.define a
gré’cﬁ%e g?f] gthlb ?oogﬁ%g ﬁﬁ‘ﬁgﬁ‘f‘ﬁﬂﬁ@‘ﬂa@ 8 tv@mmamanur&snmmr@fecﬂmm
angdhe renpaapienpl the ROYRN ASET mag% the gfg b %] 'g?e lg’%t?ré aéétg‘face 40
of Héaé|eévl‘é 1878h @4 anblet &l MU afortim addition toéhrﬂ @nneg ﬁ@rfacg:e(ga the

e val ve S in Figures 2 and 3. The
prgpgwémlgaﬁ%{gatgle eg%.} H‘Fﬁ%gr face 40. The bottom surface

10df1, TR ARE by 27 5hh be BBSHG ate“’?ﬁ‘é‘“?ﬂ@f’eeﬁé‘ g e
faaniuﬂttibdﬂef thevessel thir Marsepasiizulagy the battory ASTHID Y4§ afﬂé
C%it%ﬁgc? ﬁ%ﬁnf”é%‘?%lﬁ:ﬂ@t@ o@th\éﬁﬂegse‘Ho bbfate GRCotRth dfitee heads

ro ec remai nder of the bott

Iebersomitop toha BainiReriondey BEoRsSS PROCHIPEHISUY P4 og o o i

thiugh Be SicR@mGEn & shal 15 tatagdortnddatds teeisiebve 8. i n
éjgltlon to the upper surface 36 of the 5 projection

[0846]) NI frojebidn 24ecanitoodigetbshe $1004518 aftee hwnan aeqess to the

ln@urgq“? Hﬁ'“X‘Pa‘% q‘f%\{egﬁ qﬁ % %Bﬁg%rgg{qﬂﬂfg fo%%cﬂn%stﬁé?borfb% assembly
2prrthe clebes 18., Thehotloot assembly2drishpedited ard gepported from outside

ofqgg‘ %sfsgpgdj%%nle@nﬂ dhpﬁg {h?tﬁ&ﬁ#p%eééém%mbzfo?@xérhﬁe MiRgatraps

16 Tare wel i
carmecteditmbiackets 52 onathetrable Maane Mayried endkaseqysr 2.0 1hg Wting

st&aﬁﬁ zlhé‘l[\ @f&tefd gtﬁleQIgtuﬁ]sOW Riakify®t MO&RItBE. i N the shel |

ates e sleeve 18. [0046] The
[dbﬁ?] eehd St 24 caPPrebont o Hﬂ@@hrégb d]dbﬁs @bﬁ@u@db@ tiad wvelding process

hunan access to t
fram eniering thelgera! Vﬁgl‘j’l‘}? 2&? B oSt i e SpelEoqdi A p¥ B b
s@FceBidontanidation whae tisd kel 108s siliseqbatly oseditodwitharyHP pr UHP

ft d f a )
o5 dPerspebiaiyRacaRi o e chRBHbEN I bt igh g o
prty. exanpl e, lifting straps 15 connected to brackets

52 or other suitable nmeans nounted on the cover 22.
[0TK8] | The valee bax T7agen berused da prowige eceass tnthetemabygiuae 12 of the

vés%l Fd S’ﬁ éu]i ¥s- ﬂéede'c!'dé§§rﬂ'fdr t2 veb 8946 had B@erﬁﬂﬂhééd |R§e%8 In

di scour age bris enerate

pml@d@rs, ﬁwe wel@ﬂﬁ* ean be PtﬁgJStnB@ SaMb ért‘?{ﬁ'l' W&Iﬂ?ﬁﬁuﬂfﬁ'ed?eqfﬁe

réléxaehe érQa{ecﬁ%Pﬁh é’fﬁbtf'lb $erﬁéiﬁdé?%f ﬂheﬂ:@tt@rﬁtasgémblﬁ Qw rrrom thé sleeve
é:ont am nation when the vess

ubs e

PHo i 28 cAPoGHoTygeORgo Gads YR RE NS JEE 14 g UnibRRg the

.rmharvomuhfe 1@ the eeld 440is bet. nmpatiadarethedtnen drammnowmyskm 28
h |eye r it 0048] ., The val .

call Bt 5 18] aeSifblodborstf et el 53 foh 8 BEyREn sin
28 hed the sleeve 18, as shown in Flgure 2. Altematively, or in addition, pockets 32 can
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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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
nmeans, to 25 release the projection 24 and the
remai nder of the bottom assenbly 21 fromthe sl eeve
18. The skirt 28 can prevent or di scourage debri s from
the weld 44 fromentering the intern volugge

intdri? vBIRe 194ahsubsequently RRaRacReSAddY Way| 'Terﬁ‘?éF |amat er

of the skirt 28 can be sized so that a continuous or
sle@¥{® cont i nuous pocket 31 is formed between skirt

28
ooﬁﬁf The %L e0MEod 81 thé Skift28\wan bl réivglded t@the sleeve 181n the above-
[ er nar

ddi t b
distassag gnannet afé@ﬁf%ﬁ"li‘ aqgsp IE%@%?“‘G% %g‘tqgﬁgg "i%e oy
Iongg?reagﬁéﬁebﬁd 2florand repiants df e origiial wgldfqmvg pgemn&pvgg

he weld 44 is cut. [0049] The skirt 28 and Gg 3 the
(0G5 € WHe¥eskhry, Upovesialitngan b dasenamipated BECIIR pEYg"

d | d | d gontliti
S iy g A e oo e
suitable fon hexdingemudh ot UHB@a&@b@@Q%ﬁPeﬁ‘?‘W €57t he passage

20 of the sleeve 18. [0050] The pr n
[085d]r tThedalya ok d 7 faciliiegaynragoes &t@%{pgerﬁ% voI%f’heofcz difte

ve§?§‘1 6harféi c%‘ﬁltiﬁé@eiyl gm?aé rt]ﬁs‘ e forarmansay; €8 \tab/ettwe; 17 does not
t

s e aeser s SR ROk 78 BRI gl
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can therefore be equipped with a valve box such as the valve box 17 in lieu of a manway
{and its potential for leakage), to facilitate occasional human access to 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 10in
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human access to the internal volunme 12 of the vessel
10 is not required on a frequent and/or regular
basis. For exanple, devices for performng

i nspections, repairs, and other operations wthin
vessel s are descri bed in co-pending U S. Patent
Application titled "Devices and Methods for
Perform ng I nspections, Repairs, and/or O her
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valve box 17. The vessel 10b is otherwise substantially identical to the vessel 10.

[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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that is substantially identical to the val ve box 60,
Wi th the exception that the personnel 20 access
provi si on does not include any fluid val ves. [0058]
The cover 66 of the valve box 60 can be di sconnected
fromthe sleeve 62 when human access to the interna
volume 12 of the vessel |lob is required. The cover 66
can be disconnected by, for exanple, cuttin
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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 weid
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the welding process from entering the internal volume 12 of the vessel 10c.
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a vessel 10c. The vessel 10c includes a val ve box 90.
The valve box 90 is substantially identical to the
val ve box 80 of the vessel 10b, with the foll ow ng
exception: the valve box 20 90 includes a support in
the formof a ring 92 positioned around an upper end
of the sleeve 82 and secured to the sl eeve 82 by a

sui tabl e neans such as a weld 93. nponents_of t ove,
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IS not necessary to nmaintain a blanket of

non-contam nating gas wthin the personnel access
provi sion 122. The above-noted advantage of | ocating
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first conpartnent 136 and opening the hatch on the
internal wall 134. [0074] Figure 9 depicts another
alternative enbodinent in the formof a vessel 1 O.
The vessel 1 O is substantially identical to the
vessel 10e, with the follow ng exceptions. Conponents
of the vessel 1 O that are substantially |dent| cal to
those of the vessel 1 Ce 20 are denote

in
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reference to preferred enbodi nents or preferred

met hods, it is understood that the words which have
been used herein are words of description and
illustration, rather than words of limtation.

Furt hernore, although the invention has been descri bed
herein with reference to particular structure,

nmet hods, and enbodi nents, the invention is not 20
intended to be limted topgtgagarticul ars discl osed
herein, as the invention extends to all structures,
nmet hods and uses that are within the scope of the
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t he moadrapihetcovehawaptfm e padsage; andind a cover

connected .to.the sleeve by a d and covering the
s SfRenG S INARARYGOTE B WEY T 10955908  the vl d:
novi ng the cover away fromthe passage; and entering

the_internal volume by way of the passage. 2. The
2. et Aba regthed &f glaim \wmidesein mexing the eeves gwnay fEmhe passage

' over into the
coffise o, fE TR B RIFIHAA RIET ™) ' FLrt her
conprising supporting the cover using a lifting strap
conpected, t he.cover while |owering the cover into
3. ¢ e THRIES AN Of GENTe Turkler pogRrBI RO Wles 1 over UsiR a
Iiftﬁ'nprét:'éﬁrcd%ﬂ%féd&bﬂﬂe eyléd wieild Reriff ehé abvatGhio e teray
ol the passage, and re-welding the cover to the

vobmesve. 5. The nmethod of claim4, further conprising
decontam nating the vessel after exiting the interna
vol une and re-wel ding the cover to the sleeve. -18

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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