1 7 AUG 2006 PRESSURE TANK FOR STORI NG GASEQUS MEDI A UNDER PRESSURE

SPECI FI CATION The invention pertains to a pressure tank for storing .
gaseous nedi a under pressure according to the introductory! élAG0Hf C aim
1. A process for the production of pressure tanks is known from DE 38 441
64 Al in which the. starting material is normalized, hot-rolled strip. A

| ongi tudi nal | y vRREBSURE TANKSFORSTdRING GASEOUS MEDIA UNDEFRPRESBBREPEN ends
of the pipe are closed by a spinning process to form done-shaped bottons.
At |east one closed end has an opeRiEy | Fhoagh oWi ch the pressure tank can
be filled and enptied. The pressure tank thus produced has a yield strength
RPO. 2 of at | edite idkEhtiol pertairetd akmeﬁsel‘zb;ﬁshlefoﬁkfoﬁgwgfseaﬁé ﬁafedé%ﬁéﬁé}ﬁé\!uﬁm
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of 3.2 mna°)i°6'}”§ ﬁ}eq“ﬁ?%%?w&‘a‘d&?e@'ﬂmﬂm s way cannot have nore than a

certain |inited pobessior the grodsctitotof peskgraashKs s moﬁ/\mgrdnhéita?w1mwtﬁl e t
fatigue stre th respect to t udes ransport system
espegl al | yW é}g{}?feﬁwwr@rm tF é‘%‘?‘?@é‘@éeﬁa{‘% a]ﬂedg%@ i lopgitydingdweldgd pipe is
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where 3-3 are Ied ther to forma cell
i ndi vi dua?f '3'?150'8%//?%‘?&? b§tt8'|“§ @Elﬁﬁ &”8& E%hasoﬁrh‘é‘fe”'”ﬁﬁhrﬁf‘%l’vhﬁb@e and a
control varessurestapk caH iskefillebi@hd @apbed:iel | . The gas cylinders are filled to a

I i mum pr essure areLaUs. 4R Poirra 5 WS FHRIB Reree Bt BERIGH NPBRRDY pes.
the open endasilefstrehgth IR 2ot @904606 airmmf.f Tiky didmerr bi the preaBsre tiNKGS 212@?rm96a$,d it
cylinder is to q talns h pressures, the cylindrical part of

cylinder &S laé’l’ari' @FW& 865 g“wgappl ng of fibers,

A pressure tank produced in this way cannot have more than a certain limited volume
and is not designed to offer the best possible fatigue strength with respect to wide load
amplitudes.

A transport system, especially a ship, for pressurized natural gas is disclosed in WO
97-16,678 A. _

The transport system consists of a plurality of gas cylinders, where 3-30 gas cylinders
are bundled together to form a cell. The individual gas cylinders are connected to each other
by-pipelines, and a control valve is provided for each cell. '

The gas cylinders are filled to a pressure in the range of 2,000-3,500 psi, and they are
emptied to a minimum pressure of 100-300 psi. The gas cylinders are produced from pipes,
the open ends of which are closed off by dome-like caps. When the gas cylinder is to contain
high pressures, the cylindrical part of the cylinder is reinforced by a wrapping of fibers,
preferably glass or carbon fibers. The individual cells are preferably arranged vertically in the
cargo hold of the ship.

The task of the invention is to provide a pressure tank for storing gaseous media under
pressure which has a favorable ratio of external dimensions to weight and the greatest
possible useful volume and which is aiso designed for high fatigue strength with respect to

" wide load amplitudes.
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-preferably glass or carbon fibers. The individual cells are preferably
arranged vertically in the cargo hold of the ship. The task of the
invention is to provide a pressure tank for storing gaseous 7RG 3gggnder
pressure which has a favorable ratio of external dinensions to wel ght and
the greatest possible useful volume and which is also designed for high
fati gue strengthistpikis peeppmishadeon the desws ofdttle mh‘pdwdm:gzletausé‘ ﬂ:&ﬁﬂnﬁﬁétlonWthAUG
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fill , e ngi t udi nal we and a eo
I11ing prt??r \ﬁmé’ﬁ theg%%q(l cgaH «?8 flll%tg?r}qte rB%t g

connecting ds are ingly to provide the desired high
fatigue strengfThe prehsure tamk dleagsed mhlas w1a§s isctesighed eea mumﬁwuhhﬁhdg%}eéstu@bmm

wel d al on AT ocessed ov its entire | ength, and

wher e t heggé g%sspésrgcgtp IF 3%5@% ri? rfan‘gﬁ?flcf’ﬁrﬂﬁ EPQ Welkaaradrsignefonnect t he

edges of tbhrespopdingly ® prbedejihsrdeehrmngrsfah@se stdeagtahan@re@:i |ea§t tRé g@%ts?ﬁaféjhl i p
the ar e

U sy “REEEOind B adrb B0 B Khebirkl 5RT G Bht lnel ve11 o
st rengt h khsrelibe nross-geadtibha gadingtry oithe aisethr W'EWiSSVHidhOd’oﬂﬁécﬁ the edges of the pipe
to the dished parts has the shape of an elongated tulip with a tapered root area.

In contrast to the known state of the art, the diameter has been increased to increase
the volume, and the minimum yield strength has been significantly increased. This increase
can be used either to reduce the wall thickness, which leads to a savings in weight, or to
increase the filling pressure.

The proposal is characterized in that a technology. which has already been used
successfully for pipelines (Stradtmann: Stahirohr-Handbuch [Steel Pipe Handbook], 10th

-edition, Vulkan-Verlag, Essen, 1986, pr. 164-167) is now to be used to form pressure tanks,
with the result that pressure tanks which can be subjected to wide load amplitudes can be
produced at low cost. The wide load amplitudes are attributable to the frequent alternation
between the completely filled state and the nearly empty state of the pressure tank.

In the normal case, the pressure tank consists of a longitudinally welded pipe produced
by the UOE procéss. The pipe can be up to 18 meters long. Several parallel pressure tanks
can form a transportable storage unit, the openings in the pressure tanks being connected by
a system of pipes.



can be used either to reduce the wall thickness, which | eads to a savings
in weight, or to ‘increase the filling pressure. The proposal is
characterized in that a technology which has already beenq ZWB
successfully for pipelines (Stradtnmann: Stahlrohr- Handbuch ?Ste Pi pe
Handbook], 10th edition, Vul kan-Verlag, Essen, 1986, pp. 164-167) is now

to be used to S@dhratm@éﬁmrsearé Qf&f@rablymohhteﬂhea 'hSﬁMbtfraH%atSeDér%ﬁsﬁ}éh%térﬁéy(S
whi ch can he su

ty 8 %eoq rrrql i tudes can be produced at |ow
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pressure tané normal case, theF essure tank consists of a
M

| ongi t udi {P41® §°Qﬁg?eﬂé¥laﬁlrﬁéard’l’%§iffbﬂﬂve P praEsuTiang chkhesigsirepHengd.pe can be up

to 18 nmeters | pigdoneem@ddneBdar!id @dsighel B8 ‘érﬁén{l%@% wiled cliRGBaPsection,
transportabl e storage unit, the openings in pressure tanks being

connect edWBigh isfogpegied todne BP%%”C’ of sherpiPenbyR 20@65“ w8l hThe eyfingdgisaligertion ar e

pr ef er abl mawné@%rwc@naedtﬂé aanén;mshe%e;vaeﬁelméaﬁa inS3 RBAKE whithictefARe PE
placed in the cargo hold of a ship, for exanple, where, for cost reasons,

. pr ef er ablghgshgossileiatigie stegRgth qrﬂr?dﬁwﬂﬂieﬁétl Ropsifle|teiaee {piepeal CRMINIHRYIcy t he

UCE pr oce@t&mgraesemmy n@@tﬁa@%tdﬂvéfallmélg?ht &f the wnﬁrca%la%d&e@rs& Ikt thé cﬂmeﬁ@sur e
tank of the desired Iewgw§§ The dome-|i ke di shed ajzart is designed as a

hemi spher ¥iPh a%2 ¥5i i hideis thegiame ?ﬁrﬁ"& Rominag wWalhibickeassobtherripeo péh end

of the pi %ﬁrﬂe@thﬁt th§UéI§6teWeﬂilngTrh@thﬁd’béml§H tarAbd 8RGO defRlC el rhatBdai €r to
connect t dope-1i ke dished part to pe in a manner which offers the

hi ghest po¥Sf whigh f"!?tq%lf’e“k@tdi@ﬁ@tpﬁ”%lﬁ'ﬁ pé?%eﬁﬁk%d Pe sipiiartp theomatgriglas the
internal RgitEINaMOVEIEH SiBSs with/Fdspért 85§88 hNd amflydidiat the overal | wei ght of
the tank can be reduced, at least the cylindrical section has a wall

t hi ckness which is the sane as the nom nal wall thickness of the pipe. To
guarantee that the selected wel ding nethod can be carried out w thout
defects, the materi al
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out of which the done-like dished parts are produced should be simlar to
the material of the longitudinally welded pipes with respect to grade and
analysis. 2a 1 7 AUG 2006 The storage units are preferabhy A6d 3 d
vertically, especially in the cargo hold of a ship, The opening for the
filling and enptying of the tank can be provided as desired either in the
upper or in thend eRigedint&18fd détetanlyl drrahB8d CaBEHIP Sespscidly i {% caRfS hdid ofisS
necessary to provide the pressure tank with a riser, which extends -al
the way t Ghiphdhelioaenien foathe flling B empvingra’ teniask gembpeprowded ehdesirer 8tardui ds

and dirt %,yﬂpg}g,smmlgne,s&m%ﬁ fromthe gas to be transported can be
suctioned out, |f openi n?@l s at the bottom there is no need to

provide a riseff thq ?Eﬁ“é]gl ip ﬁbth? B femicRes 2Ry torRfRvideihe Prassieiark Wit 3 B3E: t he
advant age ypfch@ARInAE al@fﬁ%%a%/ th %etchﬁ\ela'plah'wthesﬁbttbﬁatThﬁs@ﬁFé?ﬁ&srtha‘i%e feiisbe

held in position, at |east one brace extends across internal cross

secti on ofang Higt psrisies witich sapatate fram $hegas tapeyransrqrigdsan e suctiopes ety iifdhe .
tripod. &nil ﬁeaq kd! boktBhn, {hlaﬁ‘e BhE%SLd & rBle au.gér bﬁsteﬁmgetﬁ& 8Fertty éthﬁ‘é to'pt is

appropri at respect to onposi tion e gas. It may also
necessary hpwcvetrmffem t@n@deage %fteaﬁ'ﬁ'éaccsﬁﬁ 1t°dh¢ p@mse pr ovided with a

corrosi on-inhi Eh%%eqeﬁg KO O bd H@Id '.rnaagﬂﬁm ;rtqe@s@ Bh@mc@em% dFYR!thof

fati gue st reng I N acCoraance anot her feature of the i nventi on, at
| east t he intersldeossisetinneof de pipes TWP‘EQJGlHﬁ%fP"%IQ?S'Qge%%? sypragtricy tripod.

mechani cal  pr ?F@gﬁ%’té?lgl f@?’ﬁu"e prdsSuRhhi But®rHelbetddlsoRst it 8FprbgisslwRs Peci al |y

effective to round over shar p-edged transitions between the weld and
t he adj acéerpegtrte fe QW“ROH@O'beﬁée geslylt meMialso hemesessanfgr the disned erdBt Yecarri ed

out by m lhkigto Qé bl’BQl'dQ@wuﬁ”é chBﬁéﬂﬁhxb&hBEbQir@%n‘tﬂQmmHQt ernal conpressive
stresses are produced shot-bl asting in particul ar, which have a p05|t|ve

effect on the Fa@P@G‘@% 'séﬂﬁyﬂpffat&suaamwsﬂbnn acgosianse Witk ARghenfeatyre 9fding

flatten Olrﬁvehm Qﬂbsﬁt% |§H&é 86Giface Bt he SortLGiRaliwtid B3E6estB@tcRaEHRARES Of any
not ches whi c e present
processmg over its entire Iength It has been found especially effective to round over the

sharp-edged transitions between the weld and the adjacent areas of the pipe body. This
processing is preferably carried out by milling, grinding, or internal shot-blasting. Internal
compressive stresses are produced by shot-blasting in particular, which have a positive effect
on the fatigue strength. In addition, shot-blasting and grinding flatten out the pointed surface
sites which increase the sharpness of any notches which may be present.

The proposed specification for the cross-sectional geometry of the edges to be given



The proposed specification for the cross-sectional geonetry of the edges to
be given 3 17 AUG 2006 the circular welds is to be seen as serving the
same purpose of increasing the fatigue strength. The geonef fyAls €608r abl y
has the shape of an elongated tulip with a tapered root area. This al so

of f ers t heNBAUSHArApidst if i ba 3pen @e sRBITIdAS Sae pumbsecofondreasilg the ffafigng pr ocess
for narrow gaps can be used. The above-nentioned neasures for increasing
the fati gudresdinerifeigermetny prierabiebastbashansatias emgated thiiptwith satdperat ages of
the higher-strength material can be fully exploited. H gher-strength

mat eri al s ¥8AH Wis AiSe gffersiigevaniage that thewacondmeigal aunmatic ertsahsélting erdcess he
notch effect than | ower-strength materials. It is therefore all the nore

i npor t ant fPonartoxkeapsieen peopest desi gn nmeasures to ensure that the formation
of notches is avoided as conpletely as possible. Additional features,
advant ages, andhgebays-meptionet meaguren far drcreasinglies théiguevstcerithoiommt tre  f ol | owi ng
description of an exenplary enbodi nent, which is illustrated in a draw ng:

- - Fi gur e NBC8$R@RsDasIS amghieuitie advaniages obtheahigheessength matekiaprandedelyy accor di ng
to the invention; Figure 2 shows an enlarged view of a |ongitudinal cross
secti on ofexpioier eHigher-stieqath eateristroses vdthstaod sighbercibadsnbitrtheli arectdresersitieof
Figure 2; Figure 4 shows the detail ,W of Figure 2; and Figure 5 shows

t he det ai lIto the'naggh effegithan wersternoth matehiales Ités therspre alithearhoreiireportdnt &
pressure tank produced according to the invention, It consists of two

| ongi t udi rieifel the redpdedesidnyaeasuresio epsusel trabtheligrnidtion blEchEsds assided ashi ch ar e
connected to each other by a circular weld 3. The open ends of the pipes 1,
2 are sealcempistdly aypepsie | i ke di shed parts 4, 5, which

Additional features, advantages, and details of the invention can be derived from the
following description of an exemplary embodiment, which is illustrated in a drawing:

-- Figure 1 shows a longitudinal view of a pressure tank produced according to the
invention;

-- Figure 2 shows an enlarged view of a longitudinal cross section of Figure 1;

-- Figure 3 shows a cross section in direction A-A of Figure 2;

-- Figure 4 shows the detail ,W" of Figure 2; and

-- Figure 5§ shows the detail ,Y* of Figure 2.

Figure 1 shows a longitudinal view of a pressure tank produced according to the
invention. It consists of two longitudinally welded pipes 1, 2, produced by the UOE process,
which are connected to each other by a circular weld 3.

The open ends of the pipes 1, 2 are sealed off by dome-like dished parts 4, 5, which
are connected to the pipe by circular welds 8, 7.

Figure 2 shows an enlarged view of the same pressure tank in longitudinal cross
section. So that the pressure tank can be filled and emptied, an opening is provided in the
dome-like dished part 5 on the right so that the piping can be connected there. The piping

consists of a riser 8, which extends all the way to the end of the dome-like dished part 4

4



are connected.to the pipe by circular welds 6, 7. Figure 2 shows an

enl arged view of the sane pressure tank in |ongitudinal Crpgsyycs ion. So
that the pressure tank can be filled and enptied, an opening i1s vided in
the done-like dished part 5 on the right so that the piping can be

connect ed Shewreon thedefhi Terdptails of thestosneaxtiombetiveen thd, rised8 s 1 demesikal | t he
way to the end of the done-like dished part 4 4 17 AUG 2006 shown on the

| eft, The dished part on thegight areshovorin Bigtreglen the riser 8 and the done-1like
di shed part 5 on the right are shown in Figure 4. So that the riser can be
posi tioned secuBethatthe riskecqr esmasitionedisdcuraiynin ¢iee freswestadk, tA@e bracks 3! €0,
provided in this exenplary enbodi nent. The braces are supported agai nst the
i nsi de wallll atsf providedoin diyis exampplanylerppdinieat. UFe whcadapt®psrdPagingdkrasihdige t 0
prevent damage to the inside wall of the pressure tank. The surface of the
adapt er 12wakef thg ptelseure arikdy thelise offadapters 12rof prastietotppalent Garepitgied i n such
a way that it can rest against the wall as snugly as possible. So that the
connect i oningidewed of thh @reteome-think eTrei sifeck gfahd sdapterd 2anshd the iRide&slibithe  can
have the greatest possible fatigue strength, each of these parts has a

cyl i ndri cabressue tamh is dsBjgned'in sutha wayrthattitvenhestiagpihstitiee walh@sshuglyldsndri cal
sections also permt the use of internal centering devices during the
assenbly ppessidss. Figure 3 shows a cross section along line A-A of Figure
2, illustrating the details of the brace 9. This brace is designed as a
symret ri cal triPothatiheicontaction betweerd e dbBie;likd dished partset] 5EA0Gheaipss 1, 2 N t he
central area, a disk-like expansion 14 is provided, through which the

ri ser 8 paS¥ehavephegreatest possible fatlgue dtreraith, eabli of theds mamséa a cPindribaltsettion
riser 8 can be connected to the dome-like dished part 5, a thick-walled
connect or P9 d@eadid@ningthadieddsbhera 0T heke cydipentahggctions also permit the use of internal

centering devices during the assembly process.

ngure 3 shows a cross section along line A-A of Figure 2, illustrating the details of
the brace 9. This brace is designed as a symmetrical tripod with three arms 13, 13’, 13"
spaced 120° apart. In the central area, a disk-like expansion 14 is provided, through which
the fiser 8 passes. |

Figure 4 shows the detail ,W" in Figure 2. So that the riser 8 can be connected to
the dome-iike dished part 5, a thick-walled connector piece 15 is welded into the opening.
The riser 8 is connected by a circular weld 16 to the connector piece 15. The further course
of the connecting pipe 17 is merely suggested here. it is also connected by a circular weid
18 to the connector piece 15.

Figure 5 shows the detail ,Y* of Figure 2. It shows the cross-sectional geometry of
the edges prepared for the circular weld 3. This geometry is characterized by an elongated

tulip shape with a tapered root area.



The riser, 8 i s connected by a circular weld 16 to the connector piece 15
The further course of the connecting pipe 17 is nerely su gég ere.
is also connected by a circular weld 18 to the connector g' Flgure

5 shows the detail ,Y" of Figure 2, It shows the cross-sectional georretry
of the edges prepared for tﬁd-&-&eﬁ-ﬁ%ﬂ!@—s—ﬁ firefgranc b8rs Thi s geonetry is

characterized by an elongated tulip shape with a tapered root area. 5 17
AUG 2006 List of Reference Nunbers -No. Nane -1.2 longitudinally wel ded

pipe -3 circular wel dN&.5 done-{INdmee di shed part 5,7 ¢ircular weld. 8 riser
-9, 10, 11 brace 12 adppter - 13ongiBdinall3Bnieldedpipe the|brace 14 disk-1ike
expansi on 15 connect o pil ece 16 cftligul@l wel d 17 conmpector pipe 18
circular weld 19, 19 T AT T CAlgoRRCIkEAshel part

5 7 circular weld

8 riser

9, 10, 11 brace

12 adapter

13, 13, 13" | arm of the brace

14 disk-like expansion

15 connector piece

16 circular weld

17 connector pipe

18 circular weld

19, 19’ cylindrical section




17 AUG 2006 CL Al MS 1. Pressure tank for storing gaseous materials
under pressure, consisting of a longitudinally welded pipe, which is
cl osed at both ends and has an opening at |east at one eqd%thrmd&ﬂ whi ch
the tank can be filled and enptied, characterized in that % AUG 2009

| ongi tudinally welded pipe (1, 2), produced by the UCE process, has a

di aneter of 3 508 nmand a m ni num ¥ leAdM8rength of 3 x70, the open ends
of the pipe being connected to and sealed off by done-like dished parts
(4, 5); in that the pressure tank thus forned is designed for a mninum
filling pressurle yesu@tankfas staring gasaous muterilsuneler rresburen cohmgting ofla shed par t
(5) is provided with the opening used to fill and to enpty the tank, where
t he | ongi tlgegityginaliyeweldest pipg, lndighiipelogeld atDptreerdisahti haet dreopeningres tetaishat onel ds
(3, 6, 7) are designed to provide the highest .possible fatigue strength
wi th respetid thrgugh waich $ecdtaningan hafiled andiemptiechicharedtsrizet! lrethanibie dangitsdimdipce of
the |l ongitudinal weld of the pipes (1, 2) is mechanically processed over
its entirevelgesyips (1. gh@radieseby the USBrocessc hasomdiemgteonft508 noh antl@ edges of
the circular welds (3, 6, 7 connecting the pipes (1, 2) and the dished
parts (4, WBNmun ggldstrengta of hak, theeorshgpds of thepipe kioa gerredted e apd sealdd a
tapered root area. 2. Pressure tank according to CQaim1l, characterized in
t hat the pfeysdame-ikertdishedparts (%o 5); dnithat thdipnessiing tawk toesdfomgukis dégigned) for avhi ch
have been produced by the UCE process and connected to each other by a

ci rcul ar viehinynsfillinggpressuse 81208 brssit raero derdperatutep ad iaitmat & dishetd Ghai() i€,
characterized in that the pipe (1, 2) can be up to 18 neters |ong. 4.
Pressur e tRIPKdesowity e egenicd eied tofll @diormmpty Bie tatkawbere dns legitudinal welt okach of
the done-like dished parts (4, 5) is designed as a hem sphere wth a

cyl i ndri cdhe gige{1.@ apd el otheroconnesting wieldss(3 c Therstdedighsd ta provideuthehighestd ( 6,
7) to the open end of the pipe (1, 2). 5. Pressure tank according to Caim
4, char actRessible datighe stiemgtawith eespect thwideypadatmplitumles, where at least the inside

surface of the longitudinal weld of the pipes (1, 2) is mechanically processed over its entire
length, and where the cross-sectional geometry of the edges of the circular welds (3, 6, 7)
connecting the pipes (1, 2) and the dished parts (4, 5) to each other has the shape of an
elongated tulip with a tapered root area.

2. Pressure tank according to Claim 1, characterized in that the pressure tank has
two longitudinally welded pipes (1, 2), which have been produced by the UOE process and
connected to each other by a circular weld (3).

3. Pressure tank according to Claim 1 and Claim 2, characterized in that the pipe (1,
2) can be up to 18 meters long.

4. Pressure tank according to one of Claims 1-3, characterized in that each of the
dome-like dished parts (4, 5) is designed as a hemisphere with a cylindrical section (19,
19'), which is connected by a circular weld (6, 7) to the open end of the pipe (1, 2).

5. Pressure tank according to Claim 4, characterized in that at least the cylindrical

section of the dome-like dished part (4, 5) has a wall thickness which is the same as the




section of the done-like dished part (4, 5 has a wall thickness which is
the same as the 7 17 AUG 2006 nom nal wall thickness of t?erg‘pge @{1 2).
6. Pressure tank according to Clains 1, Caim4, and Caimb5, r%@ erized
in that the mater'ﬁ,l out of which donme-like dished parts (4, 5) are
produced i §°'§|”ﬁ'i‘1"%{£rt eashgt hePReHE 21 ongi tudinal Iy wel ded pipes (1, 2) with
is. 7. : di t f dai
Lo Char act er | SelALIE f 2eEaao CRRT QT GE4 GRIm Ca ISR B hal
transportahl e storage ,unit, and in that the openings in the ressure tanks
are cgnnec d“?tS”%Qah°fd‘f¢}‘Fg‘rd°BV'IBﬁeﬂi'5§iﬁgp@f‘s@r@s%rﬁlpéc’df“éﬁﬁ('sé%'éfgﬁtﬁﬁt af¢hed ai m
7, characterized in that the transportable storage unit is nounted in a
hol di ng frg’ﬁ\g&”dg‘.ahb}”@@géjf’@ef inﬁ‘é@&?ﬁﬂ?%&’ 9'gdeRed fRalSitnd Claim 8,
characterized i. hat the ressure tanks of the storage unit are arranged
vertically, and?'i h'ergﬁ‘éﬁe FAEHEREYLNs o GIAEs ot chaarteriegdir hatpvardcated i n
the dished part (5) at the to 10. Pressure tank according to Caim?9,
char act er i Bgra“‘?' ngts%l?ﬂa t%pk,s?grg}ftrggs,poml%ﬁtoragftugﬁ(@déﬂqhag fhe oRaRing Nt di shed
part (4) at _the ann%tom i S e%tt%)?ched tho the inside surface of the opening.
11. PressuP&STYR KRR A6 RPRECEH OGS RiNEODY BRBPact eri zed in that the riser

the i nternal  cribsEreSBRE gl SeBAPRE ARG (drarasferzad hatds Gmsobamme accor d ng
to daim1ll, characterized i at, the brace (9, 10, 11) has a disk-Ilike
expansi on P "‘lgﬁé'”@é?f_f‘%‘f"%‘f‘@a?ﬂ“’_ﬁ‘ﬁ?%f@ﬁe'mi ch the riser (8) passes. 13.
Prossur ANk oot 8 Ll H OB CaAR ebaiselat gl Ln that the
pressure tanks of the storage unit are arranged verticaliy, and in that the openings in the
pressure tanks are iocated in the dished part (5) at the top.
10. Pressure tank according to Claim 9, characterized in that a riser (8), which
extends all the way to the dished part (4) at the bottom, is attached to the inside surface of
the opening.
ﬁ. Pressure tank according to Claim 10, characteriied in that the riser (B) is |
provided with at least one brace (9, 10, 11), which extends across the internal cross section
of the pipe (1, 2).
12. Pressure tank according to Claim 11, characterized in that the brace (9, 10, 11)
has a disk-like expansion in the center area, through which the riser (8) passes.
13. Pressure tank according to Claim 11 and Claim 12, characterized in that the
brace (9, 10, 11) is designed as a symmetrical tripod.
14. Pressure tank according to Claim 1 and Claim 10, characterized in that a thick-
walled connector piece (15) is welded into the opening in the individual pressure tank.
15. Pressure tank according to one of Claims 9-;14, characterized in that the dished

part (4) at the bottom has a corrosion-inhibiting coating on the inside.

16. Process for the production of a pressure tank according to Claim 1 with the
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14. Pressure tank according to Caiml and O aim 10, characterized in that
a thick- walled connector piece (15) is welded into the opening in the

i ndi vi dual pressure tank. 15, Pressure tank according to one of C ains
9-14, characfﬁer_i zed in that the dished. part (4) at the bott@nAUta200b
corrosion-i APBi ting coating on the inside. 16. Process for the production
of a pressure tank accordi nq to CJaiml with the 8 steps: 17 AUG 2006
producti on of a I"ERFIUCIRT *fAPReitdingllyvaldastoing with srmall Hevistiensiwitio respevit th
respect to dianeter and ovality by the IJOE process; nechanical processing
of at |east d{qq@tqrﬁgpaéal%pwfgeycgﬁ PTOFRES| ongi t udi nal  wel-d; preparation of
the edges to be welded at ,the two open ends; production of done-I|ike

di shed parts from hot - rii9NaEcH PsRcESSINgG &R lenst e inside susfacrigfdhe onbiudivel ded on
t he cylindricgg section of the dished part; production of an opening in a
di shed part *®onnection, by wel ding, of a dished part to the pipe with the
use of an internal centering device; renoval of the internal centering
devi ce; and conn'e'c?ﬁpSFﬁth?fngeHP?thP bsrweldRd & dastwe atiesisedsipart to the still
open end of the pipe vvitt}out a centering device but with the use of

pover f ul conpr essiPHTUSENLT damedike Aighed rertsifrom petgeliadspiatecor ding to O ai m 16,

characterized in that Fﬁtﬁ\gﬁBb&'ggl t udi nal | g¢V\B| ded pipes of nearly equal

P! P ! . /
| ength with only &97 Agh © 85 weldedanthecylinsirigal saetioarof thedlished patty
are produced by t and in that the two pipes are connected to

he process, and i,
each ot her by a"-@fng%&%r“\?élc’ﬂe'@!ﬁ‘iiﬁat‘f@"ﬁﬁ’s‘@”bf an internal centering

device. 1 S. Process a{:cordi n%.to d gl,i m 16 and 0.9im 17, characterized in
that, when the — connection, by wetding, of a dished part to the pipe with the use of an internal

centering device;

-- removal of the internal centering device; and

-- connection, by welding, of the second dished part to the still open end of the pipe
without a centering device but with the use of powerful compression as a centering aid.

17. Process accordi.n'g to Claim 16, characterized in that two longitudiﬁally welded
pipes of ngarly equal length with only slfght deviations with respect to diameter and ovality.

are produced by the UOE process, and in that the two pipes are connected to each other by

a circular weld with the use of an internal centering device.

18. Process according to Claim 16 ard Claim 17characterized in that, when the
pressure tank is arranged vertically, the following steps are carried out:

- the opening is produced in the dished part at the top:

— a thick-walled connector piece is welded into the opening;

- at least one brace is instalied in the pipe:

— a riser is inserted through the braces:

-- the riser is connected to the connector piece: and

— the dished part at the top, including the riser attached o it, is connected to the still
open end of the pi'pe with the use of powerful compression as a centeri_ng aid.
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pressure tank.is arranged vertically, the followi ng steps are carried out:
the opening is produced in the dished part at the top; a th'!)?km@abdﬁgd
connector piece is welded into the opening, at |east one. ‘brace iIs
installed in the pipe; ariser is inserted through the braces; the riser is
connected to the eateeCabramCioe aimedeoliBecklrad@teda thattdil of e dirBiar Wélgs udi ng
the riser attached to it, is connected to the still open end of the pipe
wi th the usesutfegiaineliispbctbamyrutesborl. as a centering aid, 9 7 AUG 2006 1 9..
Process according to Clainms 16-18, characterized in that all of the

circul ar wel ds 20aPeocesdaaotdith foClaimsiae Ehdradtered iH thathe Hrehaniddi plBceseRS
according to Claim 16, characterized in that the nechanical processing of
the | ongi tofithenevgitugihal wathsdnistitute@millthd. | i Ng. 21. Process according to Claim
16, characterized in that the nechanical processing of the |ongitudinal

wel d constitut es. @rdcaek agtordd toRIARESS cIRerEQERHcath that 16k AieBhatbval Sh8samger i zed
in that the nmechanical processing of the |ongitudinal weld constitutes
internal shileidigradihalGveldlébnstitutes grinding.

22, Process according to Claim 16, characterized in that the mechanical processing

of the longitudinal weld constitutes internal shot-blasting.
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