10

15

20

25

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 acturing processes. Specialty materials are
chemical s used in mENLE OFtTHE WYENTHCNsses, such as

t he manuf acture of el ectronic conponents, %

exhi bit cervESSEYS WiiEh PERSONNEY ACESHFRAY ‘E@‘]%r
ultra high purity. Specialty materials can be, for

exanpl e, powders, enul sio and vapors.
The term "fl ui ds,BAC'&@“QQ%S@%%E@%Q?E&?F%Ni nt ended to

enconpass gases, |iquids, i s, I6 and shi
0RBI it eaeort rvprish Fo S MRS of flssB usBts o {550
Esucianty bhe beet matetiaie sesashigh-puity(Rrandaftrakighepaly ) fluids.
producti on equi prent may require delivery of.grod%ct? ironics
[io0R] | Npw Kietélemmersnand ethaaceroenss ingpahnpiogies utiljzgd i the electr

bﬁﬁ%%fgﬁg Eﬁeﬁ%k\%hé}fle%aﬁcfssfoPi@&eﬁ&lﬁﬁ@@a?ﬁiﬁeﬁ%p@@ﬂﬂunﬁtefﬁm such as

to about O er cent of oduct.i .
SR s ROl GRUHES BOREES | PR g gmicals
hg@ iﬁ%éduféétu.?ﬁg %c@&ﬁsﬂs@ﬁ%ﬁs redmeruficareiol eldctponicicanponants,
volu

nmes 1 n, fof exanple, .electronigcs actyr :
that Pt easiain proResties Sush 28 ,h'gbsqumg R iR aTER R %Hregﬁﬂ%?‘afe”f's
ih B, ORI, BONAs [BASATS, Slispefsiansaand mmmgﬁfa;nm fluids,
product specifications. C i

b e prroie P ey ARSI TS B e

@bmbinetio?d thexaoff act uri ng processes. For exanple, in the
case of wafer production, the specifications of the . tod
10003] Bpeciaitymatagald ssesHecdiereetreegses andswatpen] ghagsppate

?%Eﬂ@f@inﬂe&? ﬁ'%? r&uirk H@ﬂ}égﬁ’& prefuBtswithByiptiities measured at the

onsi spec” an be t hrown a
wab tavek Fyen thaygh eredaitygeges gg@%émg@lwma%om\{ﬁ%r nosnlyoar\bout 0.01
Whbk la,-1 p‘@ﬁ@fneﬁﬂjr'@ducgbre_éﬁfemgés? aishertageu tege ofaterials c;anI
speci al t erials during.deliv
et 515 o BB eosted o eabfenbfucdn BUBEp I bramole
efachohics mandiBctaing feBllitfesuirisame caskgrusigaohtaminated product in a
material. can ' . ~a of
SEi561asod BRicaFs (a7 =BG Sles SRRl ool BRGNS Tho,
Ispeaicatons dfehesfret prariugt maytberdetarmingd it thetve/daetsrags 06¥he
%uf&%ﬁﬁih@hwé sses TRbEEaMpid, TH e ths ofms|prodiictisr the
penetrati oF,tﬁe Impurities into the vessel d ring
pegiigetionsaafitifinghBreHCtanay e Repted NENG 2 GFPche, qURly asstrance
RrRLHGES Arbucbs waReS@hy be considered “out of spec” and may be thrown away,
which can account for the losses of many millions of dolars. Therefore, preserving the

purity of specialty materials during delivery 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 | S, b mhe%ruhm the wesggjeturing
et AR gy g P e R e

arr infil tratlo erally
tmpmrﬁﬂlneandotﬁmrmﬁfrﬁ%'ﬂlgkmﬁw P‘PS%%% %%Pand UHP

[rﬂlﬁghl]? :ﬁqe{t]ﬁgr@gt@q?tg can {ake Igrga:#a%g nPspﬁgs,z ééf]aﬁg gb%st Rontaminants
gagﬁrﬂe%?n'ib'i‘} kdp %xﬂiﬁplde@ residudiftomn mhemeotypggfrma@@j p()qvnquﬁg stored in

essel o ambient
HA V¥$F@' i 9?’3?'HQPM§ lﬁ’PP ggggjgdﬁmt%ﬁ&&%yéss e p196|nﬁlfrétﬁaﬁ aml e
gt fnfaxme irterhal vohueneHi? tior vadsi! dukde atss mdmm\ﬁssglp é\&qrgpggiculary

9”@%?{1@ hﬁ"'m%PC%ﬁ[Hﬁ??ﬁ I‘ég%ﬂl'é‘ﬁﬂﬁ tsygeﬁb%ﬁ@é’odsmetd& yorgaainant with

resides in a ve
@spes o HBland WHRSfUdsaNseotiRr SRACIYMYILra 5@3%@?@ manufacture of

bl@%tﬁfr{%l Tﬁgr &\?dé?\sc afl Y&t Qneamif&ing ‘bm:léﬁbm te intedati sarfaces of the

UHP fluid an carrl [
psse dsreever Lovoen Voleg@e%@;&? gget 18#»%? Rurfafces of the
pERdy Sﬁd SESHhdeatoitenHP (00 0B]] fluﬁleﬂsiﬂm (specmjtyama@maé whg:@ds
as contam

SRy BipceR puhmupiser Jining S T T esplel na vossel ne
aﬁygghwmwsfdan bbﬁmvrocﬂut&pthewa‘s&eylnt&ml ewifages dupdo a ]

u e
quﬁllgcep ?tgﬂg;é%d %r{stg\ﬁth ftl‘ﬂ{‘lﬁﬁ or LR fﬁﬁﬁﬁid%ah)édﬁﬁb%é @bducﬁ@ facility,

Specralty materi al
sdmmimafmowmmedealetm@%wﬁﬁﬁti%nt in one appl i cation

may 20 not be considered a contam nant in ot
10096} c Bubances charagteezas as coptamiants 1Y SBREAY 6??39"%&

Eﬁﬁl{chﬁérﬁéeqeﬂ@ér}?rand%ﬂ vﬁfytu?lﬂgﬁdlito%fs@ctﬁl QQMed;ﬁeelﬁlc type of specualty

contam nants o ercritical.car

RELS B e Procig Epediarerplate Seci mvdiahend ridne(Res Tekiof e
%b@&éify%téﬁai OTBee a%Bﬁ&n@mhsﬂsreﬂlbl&pmﬁﬁmanand)nezlazplEcatIOH may

b e R R o Rt R GRobe
mpdretardbrss, Mesal pamblesl,gmtelbendappogegme gonqlwe@g@mﬁqgmgants of

gg!)%(r}fﬁt c'apc?‘ar@o?l' J?&f ide {?C&g£ H |§ ?noﬂfon@ﬁ:l@:%ﬁ aSdtatdminant,

in some
ﬂnawaveic@flﬂectrgmcw@@@@é%@ Séll@% ag Hp H‘éan%%C‘P or
relatively large quantities of

QQ0h én sommm.sthg gpquhygymeét?p%ﬁq r%verw spatl lc:n(i)ar\r:tities of HP
ém%a&%h@% Ibrig Pb@ Hb;blkabléll Forcgampter; Oélivetes whing cylinder
have nifica n_rec
BENES gL e FhkPagragHR iy Ty op abg bl SRhg mdfifacturing
Bﬁésd:luleno tmmeed ifdrfrelatvely |a@|alqhammes phgych materiadse 7o example,
gﬁw %%E) lit(rﬁga %Lp\éﬁa@/ 'g\y m?gérﬁorﬂg" %)%ﬂrﬁqﬁ ;gfngy mtrogen -trifiouride

{NEg have grkmn sigoiicantlyars tecemiyienrst ard btélemnt'tﬁaﬁéltwteﬁa's are
fowr}Séle: %@‘ﬁ‘i‘&%h?&p@%nt mEMfa&Wr&es&@& hnol ogi es used
6] 0 ect

or product I on vari ous e roni ¢ devices, have
li6608] t Bulk dilivery 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 strin ent can £ | MH,, Cla, HC), and
the demaand f@b tngﬂSé)Swm?HI{'ﬁo@E ¥§u6ha%5ﬁf': 30 Ll2e

Seedur es
dtﬁér%bbéiﬁty)’ga%ﬁahhd clommicdis eBrsall cONRINRES §@qrgawﬂﬂa1cyg?%ers were

L’l% fe:i(?n &1)% t rliafgrs &gr éry IaiFre?E[{Q Mgﬁal@aﬁéMﬁééSofa{FeamUHPmts

e Co

h
Ry efﬂen’ﬁ\m the pl‘elpatattn@ of smﬁlﬂ%gteagr@rse a%h?n &r}@g cn’-ﬁ,ec%ﬁ e )
r@fﬂ%ﬁ%{{ ggsﬂgu irlde¥d Q{OP&%F ﬁfeﬁﬁfatubrﬂb@bét&lressfor fesatigely small containers -

I SO Ca

arbaissels WHRh Sre HeRe: 8 tr@p or {J{Iyglpf{eﬁﬁﬁrpgcgﬂuc&%?é FB R wriTB6r
?%ﬁé“a%hbl@%oh@%el@edﬂhﬁ’ prIceskioan ovéBakbwyas Sipking.” held 1

@Wvggtqé ;;lalqg?éd S‘Z’&f pfn %n@'}/e( @?%rﬁal s[]?f%degfat e rr]e?f@fl%@ calldttpurity
frehtadr donlashesamby raveive aJH’r'e:nrsdth:Mtlayt th@))pqe%(g centamingtjeg the
hg@gggiﬁ; ggpt 3l ngg uddd fXPéo?@Ju%r Satrld iy \Iabpm%lze and shape,

I VEer ust rial
buﬂ tkplcallgl‘ate telsmsteddatmcnremﬂfaﬂmz?ér@d&i@e'pi FEBAF tP'Bﬂ’S 'such as
Eggs for relatively 15 small contai ners. New
8’6\9 Pher prepar ati on methods for bulk HP and UHP

gd gctér g%oh%mersd&wsmgesum thode redussady footherselivery of
| ne

t ] I
@‘@ﬁﬁtgalrggsgs Etfb%{ygp lt@%ggﬂ?l)éggtﬁwgé @E %{3316}1 %&Iggsdgrf(?q)elgtwely
Lsﬁmtalwcgmauﬁarts?mew dﬁﬂ&me@pf&bﬁra?ﬁlﬁ)%tm:isl fo patkAHRSIRIHP products
e St e |

bt 5o o3 obel B PpolaR e PonR bR T i,
premeation ot mmecrmamefrls otatfouh®,080- aoumicmpa@ty l:j;ﬁ?ﬂf%m 3. thten

k i a
@8ﬁp°a‘i§ners 2 a0 tb CPEBQCIH’IE@ E’fl{%f etSRAMRRoddTBr daREBiOhing Ultr

Into existin

l-b@tkngv Gas Bhlk, Cantainess.: sg'h@@é@%@mﬁ% ﬁﬁ?ﬁ%‘ﬁﬁ'?e&é& much more
%E&@ﬁéﬁr the Féf ali6n Spéiﬁéll'ef‘&frﬁalhéis begsatredalygr containers are tco

onal trans ortatlon reenent s

wgqghﬁt,nrﬁggxnpm ggbpmj’ ovpng,sp agq(g!ﬁtas augﬁ @a@ngurr?rs]lﬁjrface temperature
e g dofRiHer$k rddutisd By hatfoh@rranSkdRation badies Jagreenients, and

%&@%gnwg';dmg § 8rlsnile 08 haptfrent SPrRRBRARKIDOT). the

Caiitedl Aoy (UBA e ImersatiBbalddariiyneFdange(ousigoods HMDG), the European
t f

et e ?Ja%*?féisﬁ?i? AU TR Retoby ShoathfRold s BHhhe

rGamuératioa dodBafe Cantamerst(ékﬁmret@rlg@meg aprtgn@r@r@ma@qr%gse d as

Vt‘%\ls;%rt \ﬁa%gels g?%aﬁggtggteg%ﬁp %ﬁoﬁ&u&r&r&ﬂzdﬂ%ﬁ@%@ﬁ@%lv@ﬁﬁ For

maxi num ture ort ab

SO
teaamplesaccpycmg SRR tpoRmMmeasBEs NOERXTLE G temperature of
IJAHEOE Y§0 'Peg'uktﬁ@rtﬁﬂﬂ shaPidSlof 85866 1267, foalvbigurradacib@ thermal

[y
RS bt K ope 4 ok oG R 6 o i

WRRPEG Fequites Sighificaxti higher temiparatires 1o@shiaveadegsatef @otainer surface

pr epar.ati on.
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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[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 nay significantly influence both

del d HP o cont
ueised gttty gt e
ﬁm“ﬁfglgg&t,eﬁl:l?l Emmayalgm?mymwm Mﬁn s Her @ URB/materials.
manu

Fonegheal B BegEed eossmangdireate

P d UHP b
EotcixampleNESioudbidps clope nangfactu[m)%%]:eﬁ arn%rjquggﬁpﬁgfyafe s may
rse;f;,sqrhﬂ% L ORI LGKE PPt o bapiaods suthlasiut Nele IGQeeety-

means for HP and UHP materials in bul k
@ Y i é?ﬁgcan%ﬁorpﬁast tinivApertdkanto davetaplapd geglement delivery

@ﬁ?p?%r gpdpg#stdar ltaP gp%ﬁé" re%t% %? iy lﬂlﬂ(sqlﬁﬂﬁﬁbst rEﬁ‘nedtﬁi'tl'ﬁc:,Gthortant

ners rn

&mgﬁg&mtsmmem withnthesk delivedes has t:eleamcmgna?m Pd%an%}&“ of bulk -
{;q{galp%rts{lrgg Wa{ég'l%é MR8 UshiaiRbsIntal 0Y s8a W trehr%@@ﬂl &Ad akiver the

uni que vesse esi gns an

feoeived piodost pprltg@emgutggomrcgzup@@mllat[ebdggne -\FHI@U% yegsel designs r?\nd
ﬁ%ﬁéfi‘tlgﬁ Ero?@ﬁ]rgﬂaé%oﬂﬁ ?déﬁg ath®fsk bconaiines bysigmand preparation

urit

stances i s sqme
teosabering handHed oifugh Rty SHDERPERRS §°'E8W633 (58 8ol the case o
5&%% EortAR&3! REF ﬁortab%%h@inerd hewévas the fask ohaahidving and

duct
e eaPTed BTGB ERAER0 b ERYARR Torerer S Rbomply wit
bﬁr‘i’ﬁﬂs@é@&ﬂ@nb m@@ﬁed nﬁﬂinlw starmardstragulatingscontainer saletigls,

‘éggtg@,qﬁﬁr Brlaﬁ:ai gf@grtas, e%Ht %Eg Pg ﬁﬁfeﬁgg\t? HQWnﬁﬂl'ansportatlon bodies
fafound ey wond inclutlinglifersexaeptey BOTE HY, IMRG.ADRGIeliaigy, Thegpb of

frheggguogaga% theH%theMa% /'N?makme et ‘boﬂgﬁl@cbrﬂﬁlné&% carrying bulk

res and ations 1s to make s th
clantitoopt ditirentanatedines BOLIAPESH RGO O HHERHDFIDG WETigpuring the

dighd rt%f‘én ;%Eé%fs ?oﬁtaﬂ%r B@éi%ﬁ 'Tﬁ%g§ﬁloﬁ&%\%boﬂamoth other handling

surroun I Ng %@2 portation . exigtn
prasedargs a(%ﬂt"%iﬁyﬁ%@”‘%%%l d all ordpaersi a*k?&ﬂ@sm isting
%ﬁiﬂeﬁbh@ BrelYooh g iniiged tbm@%ddlfoeeampenmg dangergus ga:gxdbaﬂétﬂue same

,tlg@uﬁ%{p? Bfntge 39rgalﬂgr ctjeﬁglnnﬁ)rfe?@'a iQNy aﬁ@% éecg'o# Ero%ééﬂﬁ'&é Béhtradict

highnmptrgrodgt cepgenets. goods. At the same tine, sone
of the container design, preparation, and inspection
00122 d Gnesvaulsmaeddo understarphthg uequirpmepis divat @re imposed on

rﬁﬂ&Horrt%HE'%ﬁtam%ﬁs tEJQJQ&%l?ta% @lh&‘ﬁ%ﬁarﬁﬁﬁgy hé& berdae $d @@ﬁndard

e requl renent are i nposed on transportabl

@@Wﬂ@eh@&sm 8 rme%emnmpafﬁdw RRgeSH AN pogiion pigRgdure
fef. NS 8NAadifbd opiHirdr BBSigRle as @BH agnéw gudnaanﬁ@b creparatioresnd
preparati on process, an mggg 3 J; cedure ¢ etc. tion
KRSREgionRERRSAIEE My TieaH Iube RRRIPYHOT Use by oRfiongl ransRoiy

medics. Afl eRArRIA basdnwofanéimspmme-eélats@ reQubeRchs #sposey on
r&ontgm'éps |g gho%)rP m?he sectlon Iga(?nsb ctton e%ﬂﬁtlemetergtgmﬁ ri"fH:(S %dc,o n
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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30 bodies. An exanple of sone of the

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

1&%@?@:}9 rggr%l?% ﬁa %ps ﬁgﬂ'n e @a{ée'oﬁ‘ﬁﬁﬁ GhirPtd thé enkgeshtainer),

W OXYy Thi s statenen
efﬂpm]ﬁr"hlmecoadinbm arerequireq ﬁsgz_s@fq that ned¥azadoe p@g?]ssrte?ﬁﬁ{? is left inside
hﬁ 6P3R alflfg atQ‘e e o ?@%r{ Jeficent AiMobidke is@tmtratede Mhe latter may require

ons are require

dreainpurge § thpaepniairgr ahichi ray 4 @ S?LH%‘? g'é“al?'h@t%’ﬁe{ %P’ﬂé?‘mt"’”
f%ﬂﬁ é KRN nfiedi okiogd hncrbtrorsuridesimblesreeitiiioyi inaddiion the
T nay require an ai

tharovh qetaiper %fe%’a?%d%@%‘? HUE) ipgpdlfe FRBercdiifed to siminate

ésfd%lrﬂxpgan évaih 2P lcOntainet la|pur@8dd\ﬂib inamdpast [entainer surfaces
undesira

] d UHP
e@ntap ﬁlgf“f'gﬁ“&gﬂ]lp&ﬁtle%ﬁ con"‘{rl V?n&rhdate? gﬁ] h?%gihé%rplgat\zai J
b.e;dnﬁ%unsm abtly leﬁ'odmcemma) the eentainal An@)@&? e @AUlp iyP ve

ﬂ%ﬁ? §§r2:§rgﬂ>a:1§t on! meth&d @%%sefﬂb*eb foNSlainpia s USpateat me6,616,769B2.

trap cant anount of o
Tous, @ spbstenfisiaMouts ot BEcaReFt BnGMOREY SRS RAVEd bY WidiRg the

?‘?&%ﬂH&ﬂéshéﬁ ﬂr@édr&l%§%ehéﬂe@ pdsiieont al ner. An exanple

a quite involved 10 contal ner preparation nethod is
8] | RRGther %w@%ﬁb@latemcdd&tpmfmpmm re@iGr@nisguapbe found

istopie SEroae) esipb M Agebiage Goofiond BPNEATOO NOCTRARUAL
Ii’dsa@ Apas:i Jans2063e m-"ev exanpxﬂaessmdaioﬂom(l@mpl oenditiers founddwing the
f'b“‘Bﬁ u'rr?#yi@gﬁ& 2 & l.n ctédrb%QEe{?/%é gﬂ?dcﬁgltﬁblb%ﬁﬁﬁr%rﬁﬁé’ be

ressure Vvesse Accept abl e

Condl toc%ge%tﬁzt%fwél&eorl Ll AGferidANUAL 15 issue No. 3:

I e, the follown
condl r ey ekenuitas GindinggoaeRer thﬁ'ﬁlgﬁéﬁmqgﬁgmh)qual ify

the i ospgeis Q’rﬁﬁﬁ@'or dfhcHRRES agigidhevtiahrrefuues tier shed ehickness
defects to welds or parent nmaterials body executed

&0 leRgiinag NIBEWBY™t han 0.1 nm (0. 004 inch) Excessive

gri ndl.r@orﬂjgdp.tda@rmrfﬁmd:h @epitsdh anshaththicknase telowghe raguired
shel | thick ¥ | ess than the m ni rum

o[ty ?)rrf"r%?eﬁ?'?t?mWG R results in an shel |

t hi ckmesteesbebowsitrhe required mninmumor create

cont ayi gt fRehdfS, orShidEssy Aty Oi on_ Shar p
I ndent at1 ons, cCreas é Dent s r@%ﬁtﬁlFr

then @ Dentg oraps thanchym (@ ashrechﬂ tppth? Fﬁprta"%f’f the ta

shel | , Bent ?ra%r@ﬁe%ﬁdrhﬁﬂo HGndMNd e boiters Mo thirds biethe tank shell
bottomtvvo hirds 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 neasurenent of possible surface 30

di scontinuities, partl cle sizes, shape of the internal

structure, ! ijez @raafﬁam@q@and often its

asaeriated with W?’H?'&%ﬁ'”ﬁh@ﬁ%@%@ \./rgég I ract| all ¥ ined

ol fikh halkr, ar@rel,yUWd toﬁosmehafjhmtrvﬁéd F‘@S‘U raé'ﬁ' outofa )

i nspection ualty That is y the industry accepte
ng%g’faé'ﬂﬁ €R5d standard requires a container entry

@msg ST GbQUmdrt WRlea *éstaB@sh@a myemsntamtmsmqu around
rna COﬂt al ner 1ns

thamma9 rasheeroaveloped By ad Pgﬁxg@p\%,epﬁl ef';%fgﬁfglbgt'gg
gf&%él% ] Iﬁl@fr%tl&ibﬂl fry?]@nd fenthé carriage anddisewf aphydgous Ammonia UN

con i ned space e _ins r I

5 eeRe P UYL Pk MEFILY PeqaiehOh poafbiah b memagon

éBh\Félﬁﬁ& faf emct:orﬁamdre (OBC), 4972 as bmendatkaed Bigsybiggt topspection

C&RdTh

?’PF' ﬁeﬁtt'B P(ﬁe‘zaﬁa}?q%‘fglw’tﬁr e Selﬁguﬁﬁéisz@tgrif ?Saieggﬂmuse of :S

asduyribnbinspodasistrictasdiitemBoDN ccrﬁg@t@gé:pgtatgvgf amcgoqx%ﬁﬁgv

Hr%?t%r' bEr& étnfgagﬂ?ﬁ%okéduﬁ&n%ﬁts ?cg%ﬁduﬁﬁlﬁ g thesé iagpections. For example,

tion

tercumentataledi &d, A aadabls BNk mey Ot bg 1 fgoE ﬁ@% Wp%t‘o%?}hg last 2.5
B,eg g?ér'?eﬁgﬁfér ‘i@t@ﬁl@h!\@dﬂhblﬂ%é&éﬁﬁhat&&wlbattnaoqmrﬁd‘np:;o $mnonths

. The 10 docu r
b@mﬁﬁ@@ﬁﬁ 06%%@&@&'?%5”&%‘8&?@5 i hs%@’??s' i ’?}ﬁf b&&a'”ers which
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f:!ewlrdltﬂiéd&fytmT eXipé CﬁClraguladibns he c@ra;gmerzn%)ecuﬁn @%%mtenance are

F?i 25( ﬁ éhda’%éé'?éé; i;ht% Qg pit c-géa%giehe TRétirsf@lathiniipn arust occur

nont hs d the date of t% p Fte\,’r
ob Iataretharaéweqtfeaﬂ@ronr@dw@gm ar@fhmn at least expfy &ryfafs therea

%85‘1{@6 (o] ﬁsd!&:h rebﬁlahé’r\é%@ @Sd@éc’tmhd mappetororthe inspection.

on tine~or have t he p
&g prqq;@pcq,@_t qualifiedrapd liggnspg éqg,e%ptaé%sdg essenpa°1 St 6rﬂvﬁthese
'réBr@éé?ﬁétW@Q Rlay )berfdrfh thi thsplsdtios dndeedntmlly pass drdail the container for

t
A R R e R UL
itkpeéih and gedtﬁﬁesnﬂbt#ﬂherﬁn muskbarpértarmed ot Witnessed byt an

{
SRR S Bl o MR 0 o storos
tohay. SREBIGSC and the UMtapR testiand inspectiormay Bée peréarmed by the same

u&%ﬂé@ if 91% érﬁﬁ’t ﬁ?&&fﬁ@& 'td; ?o é’@‘?yﬂw agérﬁd‘le.%r dﬁp?di»@d to perform this

ésence and i

ed
mﬂﬂr @@eﬁBﬁt Bureau Vgrut@gé.@yﬁ gpglstghgtcom ip RAdice t%e requ1rements in

PR ESSARld dERPandRNat I%ﬁu%ﬁfe@nr‘idib@ctbﬂmﬂ arfat tlwcbntamer and
eventual |y pass or fai

pedomhe HssPei Theieal Pty on seter e saaeinet ek Figue to e
Qbed Maserde rd@ﬁﬁéﬂ%@@ed on!y upbheomplgipe of the inspediot e Sinfortunately,

%%ﬁg rc: tRe quaﬁleg mspglflon agen sra];rg En%%te?yr faMiL.‘aP%ﬁﬁ F‘e%upé(m@lﬂ 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, Lloyds Register

tg«;{ %ﬁmcéc;rg !g;r%d%aq%tﬁg edjo aﬁriqrfnﬁﬂé’ |n'e§£9? iBh 8¢ +B coﬁtﬁﬂe}saﬁllit they may

nspector shoul d enter
dob Be GOAKiBY Resntards Séhtairerftanapartng H‘ﬁ@ble‘b‘? |Q99 S The final

verdi ct on whet her the contai ner rm

[06¥6] iVessels vsattorneid 59 tfagugmgbb%wp ng &tIIQP %gses znd
g gROmaDiaivcse Thaabives € bo

c?tﬁ%r 588? &gﬁ%g@gﬁlgl {cali Hagdelatious a

{ {
e e St S G U BR A, A r i

MAdeISHBPIHé Oéavédparameuduwbcafeadmawawe Bemetiged on thegshefh gf the
I nspect or s

\@ssglhghgaﬁwgpﬁépgpgﬁfﬂrotg 36 H%\{,e%‘%FJnfB{)ﬂué%éﬁ Eﬁu@.éctpg;?th'e%!ves
Bk GEtrdcRecragidaputied, dtc.aMsrzover the vEIRe HPX CRIPOYERGESd so thata

001 Vessel
bR b S M bt e B fe
cmﬂmnnailrsg withpiesgect 1o the iatatiel hat s 5ol ERE PR ahwﬁ'“faﬂon °

’Eﬂegsa\é %|a¥ﬁﬁ% ﬁﬁﬂes%dﬁntki infeRbr 6f%1§¢és§él&wl$mf¢oalammate the

sure transfer of nmaterial into, out of,
materwwwmtﬂewesse@essel etc. The valves are usually

I ted | b t
ng)g %]3 FMaH\R@y%Va\ég péeerb@;%)éffge(ggﬁq gle Alye ggfesspﬁ %e;:%f VJGSES o transport
S@Hﬁgentrﬁasl 5E9P aiid URe gesby arsd otha1 spgciaity meteriale.r Utsna@m:ular the

bt af g i B Broniely bl el of Bfel AR Fiao Pnton
wl remalnasr of thevahssbaxeny fastemens) stOhat diret kottorveafithryvalye hpx can be
[ESRR N bRBARRIAGE bk Al ndGhfl sl vessel, so

the gas past the val ves and |nto

Ldah% nk%lv@ rbﬁﬁ?fthai Eﬁy Y&RE6] aé"é Hanﬂé’} n%ttﬁﬂb BeHiGedtiyearge to
e"vessel. [0 J nvvayFsérare fte

faviite HecaRsaaaer Pt e B0V EPRE RIS aie O BERPIp G ave bores
Ha@ﬁm%l?%ﬁcho@b‘é Jﬁaﬁwa\)@ttymcaﬂg habe Hﬁ‘iaambrldl‘-ﬁi lggst eppraxichately 2.5

Eﬁﬁt te ?r;rpﬁsgfeh%ltnﬁt@d%%%%ﬁ egenecgysﬁ% “tgcﬁ‘l oﬂhe Ja@g b%:? and the flange

bf amngematingoidiveonshe teafalinele neftthengalyoboxt is miatlveuéarge Mamtalnmg an

0 365 R AT, & e o B, R bV

a'ansrmstable vesseld thalare fipicaty subected te n@ct)@s@é rshor{(@o’llg?tms and
F}(eﬁ%ﬂg%‘f‘% ddﬁﬁgt éﬁHr‘\ Fhud, Ié%&@!cr@@@% sbﬁl dPQ manway

aC| [itate assagef
imatetd-aé ttpetwttnmwman vah@ DExX FPRAGALS aFmtefé'ﬁ [0 \9%\”*@@'“3*'0" ina

'99%%&139%% hBl@tanH?fﬁné»ﬁbﬁQiu!k‘Hhaﬁﬁneg%ﬂ HWRSHIJIUHF §del ainth ather

anet er of | east approximately 2.5 feet. Thus,
sRecialyreaterale between the reanabI e bottom of the

d the t
ll@féf gg)ﬁ(}n&?xng H%eq,tgpr\egng% 8)><gst§ & Orraeﬁ%éet Ilg %agﬁtjggtpe%%nﬁa %ccess
Megvistomi fof M19esasl used 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 mechanica
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

t t i . : .
LB s B ERRRIOR o L1
Hggpﬁg] Wg{ﬁ? ﬁf \?e%gelg Hﬂﬁ @Sﬁ#e’%‘hédésﬁfﬁio@fsloa‘s daving welded or

ore exists. for i
Sbdraisepermbhent bmcﬁméhqjéﬂm@w redpcatbe p ﬁ%bar‘ for.leakage into

for a.yessel t facBeddpraousiots. t i es of
¥ &P“%?"g% Sﬁ%ys&éi% e ar?‘gD 0P gases. -7

@8& F Wnt%f Jddselb Wﬁbﬁﬂe@bt{eﬁl@@&}mdj&@m&m&i welimgs a sleeve

mumgaiokhgcﬁeﬂgpﬁé}?{ggqe passags thatfaCiltales %F’s%nﬂéﬁébé&s to the

subst aahinat hyd & 66Uee that bevepothe passalge Rod isl coareied forfpg sleeve by
or out of the vessels by way of the personnel access
M8lH- si ons. 5 [0021] Enmbodinments of vessels conprise a

Ep:i,l)%%L gl;nﬁ' Aol gtﬁg)? EErcggéblé( 61 KHiding ancslrRpertingighipedty and

A n assaethat cilit
pmmmmrltsagasessomgn&q@shq"n% wmswmpém 93 diétc’a‘g%?‘"g

gﬂ?{%%ﬁﬂé{ F@i %ﬁ%% g?%?E REFMBALY SonBeREE R @deridmf tesladveev e

nbodi nents of vessel s capabl e of
ftfﬂzg | Nfnefs bFetonasd fongcdassgihg anl itéryal anidmexda vessel. The vessel

oSS 18t BRI A copflact e snel and

aBfihify & N SIagp GonEowtsidd of toovesseltte thetiotema! ¥algmerangigesover

%hr?rzel\rlzfﬁg tL) 3‘@2%%% I\/g)&iaoug@% gécg F&fe@ﬁ%ﬁ%}g&% ea@ms PidtidisBmprise

gbiihg thehed!d; dacﬁwngathet:h@rlamiéffﬂlalthe/éﬂlﬁﬁﬁﬁe aa @P 80%%9 ifternal
and defining a passage from

6’§¥Jﬂ‘%85é/%¢c?tﬁéq ess ) to the internal volune, and a

cover 15 connected to the sleeve by a weld and

covering the passage. The methods conprise cutting

the wel GirIERP\UERCHIPTIONDESEVERALIVIEWS OE THERRBAWINGHJ
entering the internal volume by way of the passage.

P60 4 @Esfﬁbﬁhmrﬁﬁa@ammmmmngmummn %0
aee a7 e Rpi 418 Roit TRk bioof ol toadld obincien htgires

lwpérwedtdm&mgs ot diheings e@opresent,qgiﬁprulmqtr,ag\@ RYTPGEep ﬁglv, and the
?qu? gé}?é’f‘fd@@ Slaimd i€ nd lﬁ\WeBQ&trﬂrsﬁe@f EshapddReerit® shown in the

pur poses only, and the scope of the
Wn@%dlﬂdm%dfﬁwlﬁgﬁ not limted to the specific
i men hown in th .
e[ggzos‘i“ rrr:?gutrg 1 ?s s?ide vigw o} arﬁ3 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;

[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-



20

25

30

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;

0028] Figure Cros | et
[9@25{] Srotbe 544 pioss-setona i 2 Bt sebiueln "et o
MRSafhertbpia vesseFsigawreis Figusgs t- aktékﬁrfff%mr{eﬁgﬁ?é}?éspec iv

‘perspectlve as Figure 2; -8 [0029] Figure 5 is a
CgWEL secti onal view of a portion of a second

@Iogglr ﬁv.érﬁ% is S'ER;%E Is@BRhalfiev Bea peGredt ssthiedhaitarmative gmb@glment

fromthe sane perspective a 2:
déf?ﬂém%srfﬁi %‘@Wletlfﬁﬁgg';eé o} é@@“é’@&‘ﬁ%ﬁﬁme\‘??rgi tgggs 3 eiu{e; on
of athird alternative e el shown in
Bath P paiseniay kR ARG R ETBIIneRL YIRS Resc
p@u@sguge 2; [0031] Figure 7 is a side view of a
fourth alternat|ve enbodi nent of the vessel shown i nin
ﬁaognr eigire is ORBiewbafiith Btemative enbedipery! gie \%95?? Fogw
? tern1a£| ve enbodi nent of the vessel shown in Figures
981©5119° 0033] Figure 9 is atop view of a sixth

ido%ﬁf gﬁéh%ég%gﬁ%g\n@ﬁ% aQfxttt ARrERISS Binbediment of the Yeisgelrsaewn in

ure 10 is a side view of a seventh
glgueasna®iand enbodi nent of the vessel shown in Figures

1-3. 15 DETAI LED DESCRI PTI ON THE,. !
EOG3T cBiawra, 19 15 2 Ga™ G A SHTBBIN AR SRR GPhe Yopee
SREWRINTRgures 1:8essel 10 having an internal volune 12.
The vessel 10 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 Shﬁl 14 can
i ncI ude a subsﬁﬁ?ﬂ“—ﬂpIQESQ(B'EVQN@FFHQ'NHEN rtion

and two end portions or
961 o Fimrepclo A it an Bmeadimasl & & rse iR Ui of vessel 10
®a¢ag ah iMtérRanBIumd . tTHRvedSe! hY can Belusead foz eraapls, to@oldha

as wel ds. 0037 The ?_4 @Ell 10 al so i ncludes a
geedayapted a P BRFi %St he formof a nanway

E@lﬁiﬁi;c}ggge%tgl i}gfﬁ{% rge? DREy . VEHe 'SielP 9% cdrl incilifie a Sabstantially
cylindrical main portion 15, and twe 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 weids.

[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 16.

[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 limit 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 nments 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,

Ui e P RSBt o s o
IhesieadcBiifodated by aaadpéuing formed inthe Mai jort,x% trbehqva a
it e RSN §oabg doplpdfs peeppats e o0, T
Subet it |pa$|t|qned>sb|tma1mec\ealve§10éé\7és Raytial gﬁ%“éﬁ%%\’) *%@5'?:2 he X
can be més'red d 2. Theslrayen1s can be
3Pt 510 BRI R Siticly 155 9Rom RGiguae B G5 Wadriie
rmessqddoalgmﬁtqrsbrwsﬁr apnt K@Fé‘h%’éﬁ? %‘ﬁﬁw gs §'we
yﬁﬁodﬁ\'eﬁﬁve 18 is positioned so that the valve box 17

I's partially recessed in relation to the 5 outer 0
Fo0abRC Thblebvrer SRS (Ytindricatintds, susacest oAt dafings yhaseegg 2

and 2. The sl
fhie thgilgs\?ﬁ i hﬁ}glpsﬁg% %bﬁca’_nrr%%%ﬁ‘éi'nét& {Rgt0 Refedsnonth to

gures yglume 12,0t the
adctneafmateu passa@rmamummtsereiﬂwm jsorthet tag @&f@a Y8UNEs

d ﬂ‘%b@ﬁé B6¢adty tﬂ@siééwetmd%r aemg, maesaa.getechthe
?8u eeve passage é?rfecan ch have a
caasmeeﬂ can@e apgut|2f @et emmwa apg heRaspaee; %Joe@%”heea |
RethafcyiHaRal hiRembileosmiiudiraents biahe vBsel 10 dranakample,
vo%%@nt% ?LZ ol? the vessel 10 can be ac S f.
theestegvecifandgdhe pagsag& g%qzré?e $JHaTYPrIRe C@@qu?%p@%én%eﬂ in cross
Raspade 20 can be about 2.5 feet, The sleeve 18 and

the passage 20 can each have a shape ot her than

q0410dThe ahive omahx glso iriciudes 2 bbitein aesembho? 1.t He wg@eqssemblv
For, exa | g sraed

o e ey R S b0 casgaam g does

pegjbition 24] J0E plojettien 24 Laebemeunted an 86 UPPR!SYHRLS %t “he cover 22 by

T3R8 BRpflBlch dweiddier r%qg@&ggsgﬁﬁgbubmebééomn@prdj@esn 24 are
a;ppgqumtelapqgal it &grgqug@@ inngr gnd egtpbﬁa@g ers]q?[gleeve 18

[5&?3 o Vb Bafom pesemiay, BT ShE VaSe neX 14 RRS ogBifeq §5Sosingaly
ﬂﬁfncélrymrmatﬁat dhicindTes & lowveoportireoithesleets thh The skirk2®ean be

dﬁfﬁwiﬁde?@“ besicifacd § thE'EeysF 88 Bk il Hsknaith B4 baliing.

gf)?tfé'i 415{ 9ai€ 051? %%@&J{nﬁe‘?ﬁtdnr}ﬁé L‘SL%? 28 oﬁﬂg%ﬁé‘bbﬁlﬁ yThe use of the

enci rcl esalower(g_ P
twayesuoe éveo agonmsiataa single Juid yalve 85 isdisrinsed f rexefwg ary purposes

%RF rT Waf\/@cb% 9% 2%5‘ Be Eé’ébetb aag%rﬁrvg@ast% Hiloge?lt*hbﬁ o{i@ﬂtﬁid value B5 in
@@emawezeraboqunente 5.2 DU BUanive embBOTRatAan Tk & persorsi
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
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-




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 substantially identical to

3%2;? g{;a?;lﬁégctgng\ gd WV\H;G gnglgd gffﬁfo@tﬁe%dttﬁ%oﬂohf@rface 40 define a

oes not 1 ncl ude a% g tﬁm 04
grédvea, The groovt e cpe aemmed!da&)a WelAdthal SEGYIER pé?J
KN ”ﬂa_rqtﬂ' i {gﬁgﬂ ARy B0k thaigebienrs. Ahedorainseriace 40

t 24
of Msleweaﬂgjaedbelangi:eg I"'g'::quld?lcﬁ) n‘t’(ﬂ" @W@"O"é‘éi‘ﬂ gﬁs?r MaEQSSP Fihe
5 5r$jgct}’c9\| 4§n Eﬁ’é‘rné‘tﬂe gdtbodivams. i n Figures 2 and 3. The

as a bottom surface 40. The bottom surface

@gatég ﬁ%ﬁdo&tb%%@erﬂbw Q¢bhtfb6\bosim)rbﬂavﬂbppm vasgel Hcdring o

ectio | r 36
laheeating OLDb VEHReL I el FROal oo BOIRIP ARG cnte
&rsﬂré\vs@d ARniA & ineawacat a2 af melvdss@llw hefore<x@ ggthtqf, the heads

4o b oL A S5 ESE IS R Bhndselidp s o roe o
10 WioughehesomEeing il 8recshnatl b@tt‘@hgqx@mmqqatqsélﬂp ﬁ]peveo}B in
addition to the upper surface 36 of t

Bo4sh e roiealian24 endaralia'e the Yemrs, 18518 Bfogfgcessto e
@%ﬁémbm];n%a20@5}%&%39@?O?Shﬁm@diréﬁu:detbeeMem bottom assembly
urin abricati on o e v
%‘atctth@ glegye ¥8. Thidaiiom q%erggglgﬁﬁa? b% ?ﬂ%cl\/%{cﬁsupported from outside
%}tﬁ% b SRED Mefbl dhdidaang heaveitihg protesseisip, fof exanpledifing|straps
efore one .o t

15 FanoSEiERAo PORERIDR? SEotputlE mERRE BopiiGa Sh B RIHCES | Me i

Stedps! A6 get depictdd in 1@ figuresutph clatity obijestration.i n t he shel |

14 that accommpdates the sl eeve 18. 5004@]9 3}9[ | oss
[0047k cThepskirt 28 camprssentsr disepurage Jebrig 48y 5 welding proc
?gﬂ%téﬁﬁ &SintePhd D8umb Nb K falve¥sd w@ESGéh dlsfbrtt ben ve s petential
is no-longer required, to sec %lﬁﬁjf]ﬁ eéét‘rﬁ P or UHP
sewempl GPntazinationiHhen dheysisgel 18 1 phHree ol 3N B
20  §8SoPGNr dobEillihAmskeRialp Bt hest hiemantainbd et a eativbly h|gh level of
vessel 10 before and during the wel ding process using,

péityexanpl e, | |ft| ng straps 15 connected to brackets

T, A0t 0 AR R e W e 12t v

fregsetiGon ary asrheedeldltasusaaﬂe@ the \(6881917]3 has) Be%lkFP'?QedZB senfige. In
g% F?%SIQF Wl 55Q 9 8utqsﬁé'assa9f95%réﬁ A ot Mh%bhéﬁhéﬁn@ Oto

fromen i nternal vol une

25  veleaseltha gro;esumzﬁ@m tihg renaRingRs Oéthﬁaog%aaﬁem%a? E’e"‘gﬁf’e sleeve

GONTRILAALEREN \Mb%@nttdﬂ @Ils\é&%ﬁ@é dét@uslfn@nﬁtubmwmrftdny entseny the
to hold an HP ‘Bg or ot her speci

ieraR IuEna T eatat 4 o R YleaaUie” BEErsrgLing Skin 28
Baw be kigy@bo Mt a pwtinuwus ¢rQedBLontineovsaiocket3ais fhfmedbetiveen skirt

#ﬁ gnd lihe éeqf\é as 3 %%v%sin |gurehf Alpetr%ti%\ly, S’r?nln %ﬁiojn,zp@ékets 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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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 discourage debris from

the weld 44 fromenterjn ' g&gel2D eithe
intersalelune; 12 ¢an quqeﬁl%g‘; %&%ﬁ?égﬁy%%f ! méré di anet er
Rlevi Be. skirt 28 can be sized so that a continuous or
sem -conti nuous pocket 31 is forned ve-
[oo5b) t h!heéplr@}@ozlen 28 of the skitARrranPee: w}c@g%ﬁ b2t 15 in i abo
45' tern tlv gﬁer%,ﬁ R Rlisth Ma inte@ekesium@22 ofthe 3esssE10 is o
he"SKiTt 18 jtself. Thelg‘ogjk&t vgiaeéﬁ'fgn%\fed
orher pmked,sarﬂzaﬂéaﬁeéﬁf‘wtﬁ pidhe Hré%’i'q rom
as the weld 44 is cut.

[958 Hnif Recessary; S vasseh, qag% etarﬁ%ﬁ%{e aftér 8 Qré?étttlb@ 24 of the

e su
28 RYSHESH rbWelddhe tHendieavads, tocnetuwﬁhgzea;gl to|q qqanBn

&
ssechi e B iy e, LU
égﬁ?l{ ‘é’gee %21 f&é?‘h ggﬂér%ng sPIh6E ikdradl vaHinef 12 ¢idhe

tot sl eeve |
2d3QHIErD, dncscarsme@bmahfn@ﬁteém eredar R RBANEY l@"et" ! eho%x 17 does not
# B}cgr{ éjséf %Hé?s drigaliiatd tHAsolfE B0 mtbfhal eolmme 52 Iv\qthlgethe vessel 10
T af

ter the re nt.s
itqmnlaa/@mbig@trgqvgm in c?r@ n‘%?nqﬂpn g%% r%ﬁlgltr{/e‘é\?ggectlons
E%tu/éé‘i‘ trl%eva?\s&sprabammmnafm #e valve box oy pol alﬁlghtzqel@sf Thus, itis

belieyed) tnah@e\p@gegmggl fgrge% r\é\e H’gﬁ’q’ﬁ of tﬂeﬁrﬁ@m?l' \BFJYr?e 150t thévessel
ho kitlongh ta8 vﬁi?e box 118 sgastaniiallplehethan feopaential ipleekaggthrough a

0052] . The val 661dith
%waw%p! el A ety el B Eissgtm%?‘ﬁﬁ‘ﬁd can
trieeharigal shoaks nabratianscansHempergiure swinasiat capecy=guliB9 o x

}rgngp%?@m?ﬁgfmg%sgel% the use of seals or gaskets to

internal volunme 12 within the vessel 10
166!#3# HRe MERI:8 BbnrRIdNbHsQI®SYN, thé Majue bbmpatiestsi af thd \@ivethex 17 are

Y, th th t
rajiea sompisn oK 1 PAARURGR oS 1 BbRforkih WAich
WeA acddid o thetintemal \h;?iimevedf thirsessehtd ip oo@nqweqd ang frequent
t

POUGE Loyl BE5 3 PR igel L pRforly HSRchsne ekl andcier
lopemtidiwitiimeessels ang dascripat in |ce@|eaqg@g Vi Fatgat Application tlt d

io
Tepeat ecbéﬁ%“ﬁﬁ@*'"ﬁe%ﬁdééﬂﬂﬁgﬁgfﬁcﬁ‘fyggh "
éM*ﬂhm VesselsdtfiladNeyRmbgs28 H2A07 it adeengy da 14308A the
tbABRR Y Which @é‘nn@érp&@%d‘b?&é@?en&@ hereQR i3 eﬁihetyv\E helask of the

connecti ons between or co%nents of t

tg!@xlcqszdlgr;!@sedg@tr@éqrec@glw qu icatign.c naqt@gekpg.?cq io; (830f& human
RREEdsas i ihtsrivvelok véssbk e & thappddet 0.1 Vessels susthacthe vessel 10

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 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 10in
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human access to the internal volume 12 of the vesse
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 described in co-pending U S. Patent
Application titled "Devices and Methods for

Performn Inse i ons [ r he valve b
tigplorm of @Hgssgg1 mery 5@? @cﬁﬁ?s ?U%(/(ﬁ%o@d‘@ r|lelé of the vg ;ets Z:(
1"?‘ tﬁhe%&é&! m@/lsdﬁl@ﬁﬁi&e sobstdTiakyidsnicalitahe \@@ﬁ@léﬂ; oaponzn °

| ora f vBsgen10 &% denoted in the
tE?lt"?erEE {pat é';\r &ﬁﬁf\lﬂ%dér{g&:ﬁ 16 fHoSe BFhE vBsde en

evi ces disclosed in the
f@[,ﬁ;segndfrg\naajpéfetmm omaraciersel i m nate the need for

regul ar human access to the interiors pof v

[aegslh eTheemivelboz 60 inglises p§u§g}@rﬁlag%csg|Hcénc\9§§tgeev%zghr:d é:ﬁﬁo:n

és@ ﬁwﬁfy%e T?g s%%b' BPesh ¥é hétommlated tyan apeoing fymeddn the m
ieu of a man

mcmnon e Ashel g, RN oot S g Biroh 15 B Slka

,ﬁ«lggndgucﬁhggrwépjzshe vessel s on an as-needed basi s.

0054] Alternative enbodi nents of the val ve box 17 CAN | skirt
MSs'pn‘f’hegwuedl auskinblyB4timabudeg ACOVES Gﬁgan%pumvy cylindrical s

gigwggﬁteé 69 e &5@5%&5 %?fh@%t)?éﬁ%s%’%oﬁﬁtﬂﬁ@he@ﬁs sl as a weld 69.

a vessel 10a. The.ves
TOacivec 66 dmsb@swr&ﬂed"lﬁéw 9@ Gattom surfacs ofiRg.Sleay] %2 %So%%hm in

%éure ﬁ%g\éest%ﬁé’c%l Heand &cﬁtéf%rwé@ &0 i sktands sidrgythe inner

0 the vesse
gigmerance:pana 8t Bani 1 pIpgVe ARG NS 68 o G 7B pShave
¥@ee®hn tlindfical dﬁl@trﬁﬁlve Bmbbdimerits g Boesxapld, thergi¢aya |62 ‘and the

;ﬁg |%r§ ggg ggg@??:yg%%grgl qr réc@;wquh& ;%g%}{@clﬂ?ﬂlg gﬁ@"ég ve embodlments.
EQP%Z]? méﬁ@ﬁ? %go f%rcﬁ-g geT quﬁeg ﬁe nge? Gﬁ offie ?@GQP@P@@ ﬂ% valve

sbebd cérﬂbe asmd! to ancdnemedateimete than @Ihﬂaﬂm@\vaivqjg} injayametivayy
@§'§ §m§H@erﬁ§od’i’}n¥}ﬁ%9ar2ﬁclu&&9 pBisorin? a&ﬁsﬁ rovision

udes a cover ubst ant

nsrmubstaaﬂlalls identtcal trothe galue ber 604 WA tfﬁ%@“’@%‘ﬁ’é‘r‘“@"d‘?ﬁ‘ 5%’ gonnel

%&cetsg r VYT ddR8 nBYinduddhdyaRicevarans such as a weld 69.
ver 66 can be secured directly to a bottom

Ws??c Thetovehn 86 9t 1@YaIvE Boxe0 ezimbmdlstmnn&ctgdjfremzthe Hgeve 62 when
sui tabl e nea
a1 ARes & PB PR L o2 viind Losert Topge IS, PR bugr 66 car

_ @Gdﬂnsthme%tedruy ©8 exanpleauting avetharvisegeering the weldHoetween the

ri er. FWEREH
e B bt e,y g2y 1RE bl B EA B SEblcioq o AU fing and
sqelrathe catting processgsingriiftng steps écd begakets S&WEPWQW\F@ cover 66.
enbodi nents. [0057] A fluid valve 35 can bz’ AN od
{0RS9E o Pther slierprtiverRmbpgimantyefingralveripx 1 gapde >P‘=‘§8” 'gure

%ﬂo@% élktﬁ'ﬁ e %xéﬁﬁl@ éfﬁfﬂeﬁléfséhri dl!%fhaﬂﬂleembwndemaif Ve vessel
In alternative r alterna

ARl & 2oiessq 1ePuAES sseh Db iruides 23bE iR Bo Y Ciayef e

valve box 17. The vessel 10b is otherwise substantially ldent:caf to the vessel 10.

[0060] The valve box 80 includes a substantiaily 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 10b is required. The cover 66
can be disconnected, b

d
(00633 Iine alva bex PR gIsP ing YL(%? A cgﬁ@?%g{’\l'/l\'geé ﬁ&\}éﬁ' Bl Bfin B%moun:aer on
1B o bR ShPLYEtabR mddrs sodvas a wldo@dhg;ee)gqp ﬁéF‘l“@ '}f’n'ﬁ
c{.q‘é&rﬁrq‘ﬁ%cgt%} tgciedy 435 7A8 Ligbyd @SediHabvb ABnApOOREShas byigdrica

unted on the caver
nﬁ@lternéﬁ@fs@r}boﬁtrﬂmﬂs aFarexampleviee éﬁﬁ%@%ﬁﬂ@ 8@ ‘cﬁﬂé val ve
rgﬁép&x Y LI cﬁ@ RerRQVe] PAbcRRnentd. t hout a skirt. For

gure epicts an alternative enbodi nent _of

(pBE21 R AGY ggﬁ':%a{,/ B B mlodg of tee ?wels&zfl of]l@bvalvm?om%:;é%qe valve
ok 80TaRa bipcused o aePEMMmOdgie{Borg; taal %rﬁa Iga r?ﬁJge‘F i @ltefRa
érﬂ@?ﬁn‘n@ﬁb Diher BRerigB@emobadimets ¢an0myde1m@ereqm¢baq9§§s pigvision

T

LR s piovispAdoee Notisclade arlydlugihwaives-14, and can be
secured to the main portion 15 by a sui tdgbl e, Teans o015 of
FI06B] aSheavahed libxBD. cant® iGoBgetelANVEMGWdIEM B YL 8

n & lhgﬁl &% of"'thg g¥€srel {FwhddRur &Y ﬂce%oﬁﬁ@ inkgenatwoiomed 2ah the vessel

eeve sul tabl e ne
mats esuior . oaTbRuRY, WRIELAEN B8 6oL o e e
§h§éﬁ %8 cBver 84R8n %eﬂ%ﬂﬁt&& using, treaxamples hf&n;@stcamla@nd bragkets 52
n

rieertesisdee soveth pss o ain R gpER, 2 nipem e

$B@ine@mhrbiigHaihk epadig nehe maidiamiant 15. th@tmc@czpmg\dqtmh@ sleeve 80.
val ve 35 can be nounted on the cover 84 of the va

lpune4§30F.gmraes uamxe andtber aitemative erebegientobthgvestald éﬂ‘ge form of
g%ﬁt‘ ﬁ@(ﬂ P %&'1% Fr@u\égs 3Valvd bé‘i é@rﬁ@éwm box 90 is substantially

ernati ve enbodi nents can inc %C\!l%lve box
mepmat tmihe |vam bes 80 pkthe vessgh10by Wik theéom%'f? uany

'Qﬁ%ddégla stugF&Jﬂﬁ W&orR oPRXing 82 phsikidhet AFoueY @apibperenditithe
ersonn access provisiQn does not |£gcé wglg Any

SloaveeR any securgciodha slagie 82O ASuilahle MFAps FUGL

@@%ﬂ@tﬁ? bethe @Eﬂe b@ﬁQ@' et élfewmbtthﬂtlalmldenmmr foi thoseld thef valve box
e she 14 o

e FRIoP RISy Daaicg uielhel g dRB2cCoes Lo L he

R0 2 e i 5 SIS o fhain B 17 SR B SHE Py o

fumild 9K thapéxtendsidreundghe outempsircamiprencack tﬂeS’lfl'sz%l g hﬁﬁéﬁ? ggx 90
BQ%s‘ESP( te@AHndAgﬁm i t ﬁ@%dlﬁ‘b&{l&@h 5 ¥Qht ERelili2 Gf @ vessel

se dent rough the openi
e whpo human ageess KethednieoANENAIS Y 911k s @gé%feq“*fed In
E)p%gt@ﬂﬂear Ergeg\gée@ 9? 6:ﬁﬁ Eé t(é%t: a?@mb@%][evélbﬂ ahéattdcned eadeo 84 nandtthe ring
92 can be lifted, for example, using !lftlng straps and brackets 52 mounted on the cover
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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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 sleeve 82 by a
sui tabl e means such as

fasthbred ab
(008510 Aserabe eTiERaF S LS Tl Patesy 7 o 0T kpacy as nied 0o
(3, sl kPwhN vélfbsaae cidondidn isplely|@s PEIS9PRlcRsss

|
mg\ﬁigtgrlﬂﬁc S’-'éar §§%‘8{ﬁ§ 3?9 igyye I}ac!ee%%‘gseér] ?esgél?lfég Eﬂat s”éi}u\ﬁ;ied evithaxpersonne

Me@é’pr@vusnaﬁ 1223&@1 leubhamtlaéyqd@nt@j@l 1908 YRIVE tp@( {f {Ngﬁ “% éxceptton
taiatstEg Rﬁ%‘é’? ag%e&s Hb%nsfdnrﬁ 32 Udes ﬂ_&@nd@e\eﬁly vaeQ0Thadaptiher

enoved r om t mai. n, por
I‘n’éi@'\tsaheiel pelsbnoél achess\nERMSIAN 1285 Shat ﬁbﬁ’% r\{%‘gg @8% 27 9§ not
t,urw‘?ed & o‘ﬁ{eﬁl@F Yé&tﬁb‘i@“d H;Zth@fweédwt@ ace@ﬁmbddt@aalves r@@ﬂ]mr@ats of the

gset mgi thatiase ﬁ@;t@aqurld%'ﬁucé 10 ng% §f Ry ‘i/ess%ggo %tgﬁieﬁbﬁa\r’rﬁthe

{é%&é@gy idb icabrepdiBice, chamictees. | i f ti ng str aps and brackets
nmounted on the cover 30 84. Access to the jnt nfah
o

wiread disc@szed aboex umweht;onbblab@tllﬂxﬁ%@l‘ai’ ke Goigu
th ecampe dsdcais réduee or
e@%ﬁg&gdhé*ﬁsﬁqi?ﬁ' g9 e é‘?’%‘ﬁi‘“&éﬁﬁ o4 %ot the
eheinateahe pgtenm tbraamletnhérr tognfilisata de theesss H%f?r\ﬁéﬂ{?g

debri.s rocess fromenterin
e, I R BF idateqly e VBB DA P! Pecal Trow [ 006 zi‘g
G

iﬁ&é&%g NghL Steﬁfg? @dﬂ 'léﬂﬁﬁééﬁthﬁﬁugh fﬂtﬁb p(e&!;metuncess Krdyisign 1

not ed above, 4
palcved toaﬁaurz,sm-alwrﬁiwra%eds@eetp SRRt Bereot. Thus,|
R tingb &Ry b AHaift¥ipn Aighke o gon-eonamipting gaswithirns the|petsggne!

t hat

00esS|pIQvIiaN gfzodghgrﬂtoog? p@S{i %g\ﬂs[ﬁ?elcge of focEig \%{i/\@?ﬁv@d%personnel
hécessi grivididreinaxaepborovele haxaherefate dapsSoherst whe éllespersonnel
%ggﬁﬁrg\ﬁnﬁl&%ﬁfﬁ C8ed Cfhd VARIAY NNt ol6Pd BiERcatdlin ghepdrimore

per sonnel access provj Si
uelhtively srhait vabie ttohes placadkin gervepient 9rsottpﬁ5wlse |aaﬁqr€(%qf08§ locations

%J@,@ép{g@@g@%gmg&ed by the need to accommmopdat e

nponents of the vessel 10d that are
gﬁbéd] Aoy @J«lrb{plé GlﬁéWés%aI' 1ddond1mse fiedt fluidevalve 986kand @ sgeend fluid

t b th
M%Ef,%g@tsel;r e |E§@ﬂtﬂ|@5%ﬁ ?é@s%n E% %ﬁa g@géef)%gfr‘?\%%ce}t%dngtl the top
A heesHa0 18 9f theyvebss! ¢oum T Tiguseedndiiluidvalve TReampunteg in pgecond
vg?vregag:aggg l&q%g eglqtﬁ']nf el aéﬁgmcque%f‘% bitfe Y8ssef iy, be used

e potentiral for anbient air
t fi h |128U2d @ :h&abéwﬁa éb@@i’hrrbbae a
n@%@ 'Ilhteé?%l%gbgé \?ggg ggg’t?%m?n the val ve & @s f the
aneesqm\oelan:cesﬂ Provision, HeRaUFE PEFRODTRY IFCEas8 t%@ﬁé’&iﬁ%ﬂ@ Bl
We@é{élslb@ i cﬂrﬁ&dédsbyllﬁe *b@*sbﬁn’{e@ dedeRs bfbvl%whsﬂzantrheh}syand second
odonst r u%t on %{ t hg ﬂ%%f ve 126

m@@ bcpces 129, 130 are sized to accomm ate only the respective fir valve
and second fluid valve 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 nmaintain a blanket of

non-contam nating gas wthin the personnel access
provi sion 122. The above-noted advantage of | ocating
val ving and a personnel access provision in a comon
val ve box therefore does not exist when the personne
access provision 122 is used. The val ving can

th f be | t
L RSt G R 4 v et 0.
cflﬁ*ﬂ AP D Jeasat Do trat aersubstghimlly identical iodaese q“&e vesse
o A d f t
w deaptem s TSHBS iy ok NEal BRTHoe b, UEC2 2 1112
Ig'gﬁ @lggvégs%%%( ﬁ\cﬂué@s &% mFE?Hé’N%ﬂ 184 trat fivicies theamtemabmtume of

he shell 15 of
the dtessEh wes.emwsqummﬂman?%az@ g 880 %%ﬁ%%?ﬂ“r}' a second
Igérqaﬁ:lu\éﬁ h29%n é'r%%aé Sféﬁ«@lé’@ st'bblﬁ) {pat it eomully chreergthby a hatgh
i

Ssel i é st and second val ve
(atswawt gixayn) Teonted aRdhe tW8 ddtormodate a personnel

%%?gf ,S'B'Per \((%;s% Iﬂg)g f@%gﬁ? l{cf?g ar?%t?l&'a glfe g‘%ﬁ QR a%@céri?ﬁ‘lwd valve 142.

PacCon e Shdl15 of
ThefiBensdvine 14ms exmnEddava Qrsbvalﬂeszx ‘rménwr&t%q orthg S

d, (¥l ey
Cv;%nﬁj] é&? 8(\%/@ ‘?ﬁsst 21%\? Svallr?%@fsﬁ‘r\'t/ gﬁ"\a} ggn]:nfzﬁgngg t éirs

rg{]v ve box 176
sempavtingrit 486 Vid Se5on id 4P 3 2is TR 8 SPeY RV
ﬁ'l%ﬂpl%ﬁiba tﬁb §r@ilqt5'sﬁ'?h§t%@sé66hd/mid bane 14mis mﬂhﬂ@commumcatlon with

per sonnel
theraeagnd cop@qrmml}sq:l I@q;pgmgl qﬁgﬁ{tp? ﬁg gfp%%eﬂ?1s% can be
?:Oowﬁfea B 'a\t%rs%hacaca@istpm\rs@mma‘ rmounted omtheatsikl 5.bRersonnel

aaqr;gg ?§%§S$§£ﬁfg§p%§?n%ﬁngqugibglo ?3{6% Vggérﬁﬂ% bgléc%essmg the

e crhGaHnesnt A6 ekt operial the bateh en the mhmaéwalbi%‘* [ 0072]
The vessel be includes an internal wall 134 t

momgi efiguhe9 tepiets nadtherclltarnativs em@oqirn@t\y@mgéqamlof@evqsml Jot.
ETL'H nra%? ?t? ?\Ibtsfﬁ?\pétwjr&)&tré‘él % fﬁe%&s%n qo&; YR Qﬁé f@iMWlné 8xceptions.

as an access openi 1]; 110
Coarponents of ¥alvesset bAfdhal @reas}ubatanﬁ@*we"( %ﬂq e o ﬁ%b&ﬁse ©
%géJEérFJgequ tﬁt{‘f? 'ré%.t %twéﬁ%fereﬁ@é chdr@@é8] The vessel

SO I nc es |rst fluid val ve 140 and a second
f[bd#sﬁ’ &b wssslefl?of mcmas fifiFs Huibvaivel 156, aveecardiivic vatee 2 @ third

i alve 1o e oun uid fand R Rk sd e S0Phbiudes 2landox

i188f Thié frst; a5TONY, thart] and fwﬂm!wdveal\fasnéﬂ, 180 pArtERerR arranged
gg?fﬁ"@@ﬁ@% (‘;’Q'qﬁ%w 168 VHeNB ﬁ” F? iEDrH«SIIrﬁéH Mth@ sﬁ@lpﬂm&f the

Ghted on t he
yesseh d0ffsouhat theafirstantisgcongd fiwﬂ yaivgsd 590115&#{? EhfiH'%FPWt"Hca“"”

t\»\'f?tﬂ tﬁ@ﬁ@f@)nﬁ%’%ﬁ @é%n&%thlﬁﬁérﬁﬁﬂw fl@@@ﬁﬁé?s 152, {$&are in fluid

first conpart %/ ﬁ)ggﬁonnel
@@mlogtmw@h tslﬁ se@drﬁ?mmsa'eﬁw Fndhe H@'IV bgx; 156 has a
s‘éb&%réw el%&lcapélﬁﬁé th @cédnemEREO M nﬁ@amahganént bBBedisst, second,
e, and fourh: B 82, 124, 65 T2 VaRe B
third, and fourth ﬂwd valves 150, 152 6. The valve box 158 can have other
shapes suitable for accommodating a linear arrangement of valves in alterative
embodiments.
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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 10f.
The vessel 1OF is substantially identical to the
vessel be, with the foll ow ng exceptions. Conponents
of the vessel 101 that are substanti aIIy identical to

t hose of the vessel tien 6f Dvsesl 109.
(09761 drigure AP derifte ARARDE %ﬁm‘ag&?eers 5£ 07"?5{heT he v sses

é&ﬁpdﬂéﬁ{swﬂm‘e sbéing tak aiecsubstanially sBntical tobeRapi TR pigoe 10
qrp g\égotggp\;ge igtges %{1 idehtitlafreydtbic® charhctersld @ fourth

€ vessel 10f also includes a val ve

@ﬁf‘(}e ;‘ﬁwfg@@@ggb 'En}[ygeé 65 986bss bRivisidn 12athduntedtdn thé maip portion

156 are a n
va ofithe shéiiet ef theavasssl 198 Th ?H%SSGQ{ ea%&ch“i"ée%ea?id dr’r‘éﬁ'ﬂ‘ﬁe 1or

Fv{r‘r‘r’o ! wf b8 20Ul one abfhedwatiia® ot the: shell 14.
|rs %dgcaé\gddmfl Jld val ves 150, 152 are in flu

Fﬁ?ﬁ? NOERE {&s3el wnh?wétthfaraf passibieryrsed ae the speeffic Eﬁ%"?'ﬂ‘éﬂts for
) @%Higggqr{hg%{o\twﬁhfﬁr %%@%plegkﬁ/rgg fh]]é éan Gt?ﬁ\oﬁﬁt@d 'vﬁghWaLBuﬁble valve
Bé e th@orgtﬂé&ahaa faur mwlmqaalbpyn@qn;qdwthghq mgg‘lgﬁglve boxina
SRR G oenorg, B BT 1 O d val ves 150, 152, 154,
io%ggggp%# %Lté’rﬁat?@%nﬁ%%m%‘i’s é&hﬁﬁcr!&ﬂe:]ﬁr??ﬁemmro?nsmns in
whlchdie cwegqstcggg&tn&?t@ an gﬁqqqléﬂqe af thé' iggteggggi&i E\% cover is
S O I e ent's of t he vessel 10g form
?6680]5 ulygé ﬂﬁ&gcﬁﬁd d/esbﬂtm@hus:prbwtied foh heepugiose @ée,ﬁ’g@@n g@d is not
5 0t B o, bl e st i
paferense wpré@ﬂedeu'bbéimeots or pestergdmetbeds, Bip U@eﬁo%tﬁ?tﬂﬁe
%\F?Et%lsl vaééh Rg\%elt a‘ﬁ%écﬁ ﬁérelim%ge whRS of 885R hdn%dall@ﬁatlon rather than

ccommmobdat e

lwexdsl@ Imitation: dﬁlrﬂjﬁrr@m@. aéthoquethﬁ gyagtuog@aapa%’maesgﬁgqqe herein with
Jréferen[:Q%7$Jn|&£%frué¢§@8mletr@@§fanl lémb?lmtsathe im@storbis @ot
based on the s Ic requifre or u

appncso PBTeA 10 e aAPUR Sseaed harel s ffelEhidi pRépas o an
\@trh&hfbsaméthagé 8nd/@desehat laeexwmmn thetscopmgfuhaappsatiedelaims. Those
5&%? in tﬁl er g@jzﬁé\?igg H’f m)u &e%érﬁn s%f &'lggyeﬁmc\!éhbﬁ €can
[n@ék'éQiurr@me@duﬁoanmmmm !ﬂvﬂnﬂdlﬂ aedes:rlb%herg@ mqgchanges may be

by the
SRy FHAERS S Ee ShArd byt B0 BRich st by
talpeemlmemaums | ocat ed outside of the shell of the
vessel . [0080] The foregoing description is provided
for the purpose of explanation and is not 15 to be

construed as limting the invention. Although the
i nvention has been described with
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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,

met hods, and enbodi nent s, Ihiﬂgvention is not 20
intended to be limted to the particulars discl osed
hereip, as,the_iny Lon extends to all structures,
nethoﬂs aﬁaWﬁggLG?ﬁﬁF"ﬁpe within the scope of the
appended d stiatislefiThgrintespa! vPE®e n the rel evant art,
havi ng_t he, Benef hbuéd sie'sRaPatid@sinag aipassage that faciltates
speci fication, can make nunerous nodifications to the
persenmel agress totbe KterBIYOWEEePP and changes may be

made Wi t hoylbode Bk bdvags the passabe and Emenasmedioithe sleeve by a weld.
the invention as defined by the 25 appended cl ai ns.

-17 CLAIMS 1. A vessel, conprising: a shell definin

an i nper nathe aissaimf ciains I eehoseinthenassagerhastiewigtiegrja diggeter of
definin S at facilitates 5 personne
53%’8@57&?%"&%%2%%%?&9%& vol ume; and a cover that covers
the passage and is connected to the sleeve by a weld.

2. Thg vesgl ,QlselGs %iapﬁ 3, UG cBpriiRg a pRsiecliae moasted on the
ap

w dth or a dianmeter o proxi mat el 2.€fet r

poves, whayeig theryeld iafgaagd 'eﬁlW%?fh‘PPrPQ’,leq'ﬁ’P # P‘eégﬁ?ﬁg'i si ng

a projection nmounted on the cover, wherein the weld

is formed bhetween the projection gnd t A
The véssel T8¢ v@3s8) %C@frﬁ\%h%?eéie'ﬂ%f%ée%\‘ieeaggéﬁéaﬁ@}é t(é fonefine a
BEIVE @hil @1 Wiidl igecatled dtTeast daet withih thégroset.d i s | ocat ed
at least in part within the groove. 5. The vessel of

claim4, wherein at |east one of the sleeve and the

pr oj e6t i onTheasessekal cfaims 8, Whaxeinias leasiginedf the slesvaandinea o

a center| | t.he . i fol and in part
1500 o A3uise £ itfekfp FRidlo B¥epioniif of HideB and n p
clefipasitbé gpowe.skirt nmounted on the cover and

surrounding at |least a portion of the sleeve. 7. The
vessel of claim®6, wherein

the weld is |ocate | O
an i nfer 28he vessahafslain defugherLopwrsinge s 'rttrﬁcémgefcgoé\/tgg cover and
a0folihgsdtiigdst & podionl 6Be Bleevdoot t om of the sl eeve.

7. The vessel of claim 6, wherein the weld is located along an inner
circumference of a bottom of the sleeve and the skirt surrounds the bottom of the sleeve.

8. The vessel of claim 1, further comprising a support attached to an outer
surface of the sleeve and an outer surface of the shell.

9. The vessel of claim 8, wherein the sleeve is substantially cylindrical and
the support is substantially ring shaped.

10. The vessel of claim 1, further comprising a valve mounted on the cover.
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8. The vessel of claim11, further conprising a support
attached to an outer surface of the sleeve and an
outer surface of the shell. 30 9. The vessel of claim
8, wherein the sleeve is substantially cylindrical and
the support is substantially ring shaped. 10. The
vessel of claim1, further conprising a val ve nount ed

on the cover. -18 it. ves tfddation on
the siteevd heyeﬁ%ﬁ‘t%’“a‘t geﬁ"} ?SF‘% @lr@[&rﬁ}%’ at‘él’?t‘?é

RO Shdi, afid thelvaSsel RFHE! ccfmrrrisbea valoerboi meunted aka s@oa@)pcatlon on
nount ea at a second | ogaza R’ngx the shell, and a

thaisbel, gadiavale Moupied N P 5 12. The vessel of
claim1l1l, wherein the val ve box has a dianeter |ess

than appr.oxi mat RE b¥LEELA diametdr asmthan
flfrt he c@ﬁfﬁ’ ogfl%'m'ﬁg@%{)eﬁrﬁtﬁsggve box nounted at

;irbmmdtelycz:ateemn on the shell, and a second val ve
nDunted in the second val ve box. 10 14. The vessel of

claim 11, further conprisin asecond and t hi ted at
val vel3. rmu'fneewcesselo[ﬁlgmq,m Jethepgo mﬁ@ﬁ%vgbé gox mounted a

Hal| dridepdecBRd eV moaned nttee secand efalmiaox
ﬁg@’@%ﬁ‘%@?ﬂﬂﬁ l'y elliptical shape. 15 15. The

vessel of claim11l, wherein the shell conprises a nain
por tiop, angs aessaewdlam nndothed compraingmseoend aAd afiijdvalve

ortjon; and, the v Qfin, and the
“”’F‘Héﬁ thevalye bgy. W eé?t lﬂ.%&alw? er&ggﬁ‘g‘r% ﬁs}i%r?grzjban e
Ivdilt:@b@)&hasmbdubstmaliwbllmmcmgh@m 20 internal vol une of

the vessel into a first conpartnent and a second
conpartnent, wherein one of the val ves |$ |n

commuibcat Tbewqqselrpftcmm il rwhergip Fﬁ?a?rhﬁl’ré?ﬂ‘ r{k'Hlé portton and a

REAE E?J'waeclteg?o ¥RENESt thé math fdritntl asotmavaie dbik Brmwritéd artse
second conpartnent. 17. A vessel capable of hol ding

éﬁ@ldtransportlng hi gh-purity and ultra-high- 25 purity
gases, conprising: a shell; a hollow sl eeve nounted on

d di h | ivi
Sgr miﬁtéﬁtn | b’ n ot g(#gzgmpgg fﬁﬁﬁﬂ&bwﬁﬂ%ﬁ%gn ﬁ’g%@% wal thal divides the
TherepaRehe Offth@ b@esm iAf6,a fiksteomipartnbet and\acsecPrd crmMRASNaNy
Sq?\gfegr? %n%o %f %H%,V%Sf li§ fqﬁjld tgo?nmm@atn‘éﬁ with ltheoffrst“doﬁipﬁhﬂ%nt and the

eeve Is located wthin an
other of the valves is in fluid communication with the second compartment.

17. A vessel capable of holding and transporting high-purity and ultra-high-
purity gases, comprising.
a shell;
a hollow sleeve mounted on and extending through the shell; and
a cover permanently connected to an end of the sleeve.

18. The vessel of claim 17, wherein the cover is welded to the end of the
sleeve.

19, The vessel of claim 17, whersin the end of the sleeve is located within an
internal volume of the shell.
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internal volune of the shell. 19 20. The vessel of
claim17, further conprising a valve nounted on the
cover. 21. The vessel of claim 17, wherein the shel
defines an internal volunme of the 5 vessel, the sl eeve
defines a passage extendi ng between the interna

volunme and the outside of the vessel, and the passage
has a width or a dianeter of approximately 2.5 feet

or nore. 22. The vessel of claim 17, wherein the coyer

i sol ad@s te vessatohelbimy/tl, turther cONristm & YavedReHNgf on the cover.
envi ronnent outside of the vessel. 23. The vessel of

claim 18, further conprising a projection nounted o
t he EbverThaMees@mh clave 1% whetain &Q@kplh@efﬁp%ja% atqra% vallime of the

ARl bebdEnans mierhdl @olumeeand the
9(%%5?%?& gﬁ\éﬁnesaa{%sg%de%‘éﬂ? Ieabst or v¥| Hf DLE s
gutside of thevegspl, and ke m’ﬁéa%fr‘a%%w@gb?’r?gd'%ﬁe‘ieh?eﬂp 4 ye
ek Hhmof a vessel, the vessel conprising a shell
that defines the |nternal vol unme, a sl eeve connected

to the shell and defining a passage from outside of
the vszsel Tlﬁe)vetshel df Blain M3 wheodio the, coserdsaiate thgrinternal volume

ﬁ %tgr% geﬁyﬂs%%@qggﬁpﬁyof%eWSgﬂand covering the

rising 0 cutting the weld;
nmovi ng the cover away fromthe passage; and entering

the i g.‘; er n‘?lll.e Véﬁsglzﬁ? \%ﬁn W8 ¥uler tBRp ﬁ’s?@séﬁl%jecﬁé*‘ mEbﬁted on the

nmet hod of ¢ ei n novi n cover wa
cher; \Q@rgad‘.@a@ee\@mmﬂh%é@epwqﬂﬁg atﬁlﬁ@"éo@/‘@ra VR g“"(t gannects

kY &JvBPANMAL YidBve i Focatddtut TEREITA Gal withinahdyddve.f ur t her

conprising supporting the cover using a lifting strap
connected to the cover while |lowering the cover into
the ipger nNmétl@édJﬁEaco'é%lﬂg’an keenaiebibme obh vessal, theovigssel

fg%&n{aﬂ%ﬁ%%lg@lgtb d&ﬁr&esﬁb \Hé%ﬂ |H:§lu eg 8@?{’;‘? (Yc?’lngﬁd R the ¥Rl and

sbiirenvgea padsagd fremeddidedofdtie wdsaelrto #i, inteual yaume.cang @i ever
ggrl?rﬁe%e%% ﬁ%@e&g}b&%ﬂ%ﬁ? éﬁéﬂ coﬁhﬁ&[he?é#dg@gthﬁ eathdd ﬁn’ﬂﬁismg
? Y S

e cover [ eeve. -
cutting the weld;
moving the cover away from the passage; and

entering the internal volume by way of the passage.

25.  The method of claim 24, wherein moving the cover away from the
passage comprises lowering the cover into the internal volume.

26.  The method of claim 24, further comprising supporting the cover using a
lifting strap connected to the cover while lowering the cover into the internal volume.

27.  The method of claim 24, further comprising exiting the internal volume by
way of the passage, and re-welding the cover to the sleeve.

28.  The method of claim 27, further comprising decontaminating the vessel
after exiting the internal volume and re-welding the cover to the sieeve.
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