; RSe3ePI PF, "N66T. 3 Storage installation for liquified gasesiglAy ppgpent

i nverition re 0 a storage installation for liquified gases, such as
LNG i.e. ga W%ﬁlwmumntenperat ures bel ow OC boil at atnospheric pressure
s and whi ch I ied by further cooling. Such gases may’be stored

in excavated rocko¢rvities and which constitute a so call edl/ﬁmmﬂm

The alternative to such ground depots is tanks laid into th /Wﬁmﬂ”
entirely above the ground |evel, or tanks partly above and parthy,hel ow the
10 ground level. If the facility is positioned entirely or partly bel ow
ground | evel, the stt I age pe, above, at or bel ow the ground- water

| evel . The%@%ﬁ%@%@e—gﬁiﬁ%ﬁw O Sed gas may be about 1 bar abs normally
slightly higher, such as 1,1 bar abs In the liquefied gas the pressure, of

course, increases downwards fromthe surface of the Iiaui d but the pressure
woul d be | dRerPrEREiH NYPHIRE BIET 11 § StergaunsBllattimEr §rviind 9aaesrsirhey ow
tenper at ur ¢n@f itd1gagas wih RoeRRieMi@ieeidw of € Bl MY ol PG5 (FasGRYS phase)
above the Z‘urf'e{c_e%gf t he Ii_qu?gﬁ){eo aer g%r%erator tgrﬁe reclgﬁgenced to a

li qui d whi ehdivhickdapdekliawfted h&ithankeniingccor di ng to conventi onal
techniques 20 In rock cavities for this kind of storage it has been
attenpted to use a concrete inning agai nst the rock The store has been

i nsul at ed Ipucadfzaesmgay bs statd an escivataddh@ck eaditied and mhidigcaristitine $08®@ cases,
directly onto the rock without the use of steel |jning. Experinpents have
shown t hat C_a@ pEUsLaan’ Qﬁé@d&?ﬂa&'&% ®Augupiavgdideeoto’s i Bihie e

pr obl ens a?‘r&?ﬂ&?%‘ﬁ?&@f abbe fef §RURA I ERIR LA sspdaoraﬁs%als\gezah(? ngtltyzéelm'tf@

being a great risk for the insulation to fal wn IS no

seal ed of f ghgunteignsl. off the fasiir wrrosdfonspeoticly st patly belpshgeusddewrjeftfraci | ity
IS prone t [ [ ssive. e n | . or
tanks of coiirdr D b Folle MG P EESTHRS UREF RSy 180 PheblSablie o

bel ow t he giougdfiedgastraayt be aPouwet bheatper @druratly Iskéytely thitghl yuctoas [yt speci al
steel nust be Uﬁ_&g‘, as fsteel @f a rmred:gor mal Eﬁ/Fe becones brigtle at | ow
t enper at ur @05 THeNEJEGES 995 B RIEFRITS R FOHRS: LIcreases fovravards Bpp e

di sadvant ag@rfacd @f ¥ liqui@ ®dBthe JlsaugRdUELBIRSE Thah Y B p&IiIAN
installation has been arrived at which solves the above probl ens and which
al so i s1zossi@endpmarenedpatent hiie ipw temparatufeefithe gpe sandie mastypeddy

| i quefied =A4A5C {J . S The
natal | ot Gy Se PECREMS Bhaatl SR 1AL e pLne (GBS PloRgstar,
cavity def itndeg fegondergleddp aaimwdmdwchde et baek shethe taokpracsesligg taank for the
gas, the-tank be[i n ?;(raa?,e. of concrete and possibly thermally insul ated, the
i nstal | ati S BER hoé%{: at act&Pi zed in that the tank is entirel y or partly
surrounded by a nmass filling a

20 In rock cavities for this kind of storage it has been attempted to use a concrete
lining against the rock The store has been insulated by adhering insulation ot
the concrete lining, or in some cases, directly onto the rock without the use of
steel lintng. Expenments have shown that due to dissimilar contraction iy i
cooling, adherence problems arise between the different matenals, the result <

25 which being a great risk for the insulation to fall down Also, if it is not sedabiiu
by means of a membrane of special steel, such a storage facility is prone to

leakage, resulting in excessive expenses.

Tanks of steel or tanks of concrete ined with steel have been employed as ! -
30 on or below the ground. Due to the lower temperature level highly costly e
steel must be used, as steel of a more normal type becomes brittle at low

temperatures. The cost for producing such installations is a serious disatvai iy



space between the tank and the rock or the concrete shelf, hﬁA sgohtsel f
belng 10 thermal ly insul ating and capabl e of causing seallng he sea ing is
performed by the mass tilting the space or void, either by neans of the
mass as such or by means of one or nore nenbranes whi ch may be pl aced

Wi thin the mass, or on the outer or inner face thereof. 95 The invention
makes if possible to make such an installation either in an excavated rock
cavity , or mloose soil partly within the |oose soil and partly above
ground | evelrhrighend pregkeyit abomgiounthilaeyelhasalaan hi0e@®apWdssH Qivd:00se

soil refers to any substance that is not a sold matter, such as earth,

sand, zo shah@Yeepfoale&%ﬁe@“d which gl tsrensidespilyrehereer Begerasart afige fo

arranged ar ewmﬂgmee‘nwageéé A eRPeAliA @&8@%&%@4&9%@ dift ! he
| oose soil m the“installation 1s placed. Were an outer she
encapsul es the tank, the shell absorbs the pressure fromw thin the mass
tilting the S n, LS ependent fromt
L0 L RRA AR ok BR3P BN SERET S BTN oo
soi | and paﬂéﬁryedalbmpfml‘anOotﬁdarr(;or@retatsmiBB[Ebﬁfpr&;eéla‘taﬁk(fd)w&levgﬁsytﬂy]@ﬂlklt is

exanpl o - poBeRBI DAUEGPAE S AR IS DAL e RN 87 TSR,

additive i Sch&%ééﬂkﬁﬁﬁh thaetraddht i0an@biySothhcly KatBLhd&d ﬂma BUENEMRY Ly | ead
to the so avoidance of arrang |ng separate thermal insulation on and/or in

the tank, osPadabetyaen thaknkanddhe ragk etheueridcnte dially heemasedsaihesingei ng
cool ed fr s the capability of
expandi ngo?n}rpegnﬁﬁ%ﬁm&lﬁgA@nhﬁ?tcﬁggﬁ%g%ﬁréggg{@ Sr?éhnﬁgagenent with the rock or
the shell, and with the concrete tank However, to avoid overl oading the

tank and/ or he shel | ure cause 10 April 2003 3 the expansion
of the clay,Thg seg Q?s'ﬁz{’(ﬂ¥fé’ Vltl&? ﬂggﬁ‘ﬁr%&m Q! tﬂ%@f Ry Beq%ée‘?rnt he
clay and thed aaks a9sublebnBginddie &l @ndotdimeristbhes Midh hBpbethhded
“crushable material " crumbles at a certain pressure and prevents the

transfer of WithinghgingasspPeses fieovlef 67 e fagkthaidlor shell. if insulation is
pl aced between the 5 mass and concrete this insulation nay act as
"crushable material” The nass filling the space may be a natural or a
factory- rradghprimc&m(bon meﬁh@mﬁm la seke ssihbldn 'tslesﬂlliamgl E'tﬂserperalmeabi lity
shoul d be extre such that th seal i ng
of f the |nstéfzi"%t%?&/rr?c ﬁv'gxe%plpal??/sen%ﬁ Erp nﬁ?y ‘ﬁ'%ﬁ gﬁé?oﬁe S¢ JW%K a Large
contents of abbtegpant ileletSer dntedtpladbye hasiner evendde, ‘H@ék[ﬁ(e%@n Wae in the
form of powder or pellets bentonite) to which water, finely grounded

| i mest one, §P&@ef??sdﬂﬁ"|’!icﬁﬁ'§ﬁaf‘8? thatde aekasolid ymafiar. autieds eartly. sangh cani c)

silica dygt shﬁ\bfé grdBY P@ Rded - thdlbhoygh ksc;sel %xpﬁ%y%@%ﬁéﬂ ,arblindf $hén

advantage for the nmass to be thermally 1 nsul ating nsul ati'on may be
arranged i nihggl@tion,ias 4 depraesion may ke dumeldanttaakoossl sdibogihch thes not

Cempor at ur ed e PAf Bo B CYARREUR ot R REDslRs Fo BT PRAPAAS hen a

stabl e t enpai@ptyseudesegim edgnt thei maseallity thd bpadespar autie: faldisti@sil ong as
the installation is m%ﬁ)eratlon) heat 20 may be supplied to the mass If

the mass is "edeppndentdram fhq siropdg aredigy vAlige @snedicaied: may Bl tends t o
break up ,at daﬂ%ﬁo%@%?éﬁ& &5 atNBaEhdRYaiP & rSHRRYS! gﬁéHi?réxElt]@{tmit/he mass or

h
portions thereof be kept aF a tenperature across Pﬁe entire or portions of
t he thi ckness bel ng hi gher t han t he terrperature at which the nmass

transforns astic to bei tle Simlarl i he mass ; 2s
cont ai ns one o‘?n Qogpésnﬁ?%ﬁ%a“ngh aé’tagﬁfﬁ paedURpt [t F?éag t“bglg%(i“ (M&%8Fi ng down
of the nenbrfanexaplegidssmnesdde atrﬁ@mﬂpaﬁw@nr\@ﬁfa@ariau/hheé&eh@mqes/ becone
brittle or |s/are | i kely to hreak., The supply of heat makes the choice of

material forPqdHieielonranéecar Themsidinesof T Mateealmargyeyalira! st'eel of
a normal ;gr adgdahc® of AREnGRy SXPERR! ¥R rSReGLAatish el andfBYibfe 458d- 1 30 .

such insulation may be substantially reduced When being cooled froa: 37, i

certain temperature, clay has the capability of expanding, and hence 1t wd

maintain a tight engagement with the rock or the shell, and with the conciew w.

However, to avoid overloading the tank and/or the shell by pressure causci’ vy



When the storage facility has been put m operation by beingbiddredoog th |i
gas, ‘sl ow cooi ng of the tank, possible insulation, the nass an tile space
as well as the rock or shell around the cold gas takes place and the
zero-esothermis constantly noved outwards fromthe storage In this
connection it should be i. 10 April 2003 4 noted that insulation my be
favourable also in respect of the tinme that e(at~:~c~. ;or the starting-up
To prepare the installation for storage liquefied gas is supplied, which
due to thehbeapasuppbithEraay, fhersivabbundiaTgs’ ahdecanargtdeas armymt he

possi bl e i,nsul ati,on,, the, surroundi mass,, and rock or shel | il

evapor at e.bezwﬁ?féh‘(?r%f%angzhse {a@%r gh@%@bfie%ﬁ‘a C%nﬁ'ééigheedsﬁgg Sf'%%mzitsm'%uppl i ed
evapor at es‘caisthblehastetifie ctiengles at drexrein plgsewdr arnlipdiveas tenedmfidd of econes
lower. The tine it takes to br}(ng t he surroundi ngs down to such a

t enper at ur'@ NiHePEsEYE AVaTET BRI sheti tbinsHRHOR FePlarst defuesbiiemay be
regarded aR,lehAdchitslalis@n RS h2H At a8UBREAbahhimPor tened by thernal
insulatron in addition to the mass t0 A shortening of the starting-up
period is of great econom c value due to the very large suns of noney

i nvested iy such Ilitles. i.nsulatj.o teral rpvi tine

ef f ect thaﬂ‘et ﬁ'(eés?n;;@gb éﬂré:lgrr?%cgkr-'l;(g)f bg hge?‘{fi ﬁ}é!‘r"e&no ngl’.l ]r%%c?éeg%tdglcgu}ég?ie | ow

t enper at urraagsitsdiieshalletdeatingnts semuetabilge dhodlt e, exirepintie enatiegahdhalg
sealing of tire storage can be avoi ded The mass, between the tank and rock
or shel | s TSRS _am{rmﬁmfﬁaﬂﬂm ofidfe TTRA05h: AL e BpF KR ot
the tenper@byi@ss 0GY Wil ldre thh@ntLef Rk bémaégereﬁeﬁ]mé.?vaaﬂo&-hﬁde_
tenperature frombeing so |ow that the mass transforns froma 20 viscous to
a brittle fredasts are @y i fisnlven i mowdes ok ipslicts dpeataaite ) wevivehivraigre fiaely

menbr anes - ' e £ OBANS ¢ 1QSes,
heating el rﬁgﬁ@ﬂrﬂgﬁgﬁ%eﬁéﬁrﬁh ltn gpr%@rgla%re sgnggﬁggghn%(ébgbﬁ%%anr{? d, such
t hat heat i sifcacdust betc e hfaydieedddan. pAtieudh it endtanpedatooy, é@ i rannadvantagieso | ow

that crackjng of th S occurs, or the nbrane or nenbranes

becomss/ belbIRssmass [ Pt Hras Gl fisialinan dnvlatan R 55 PAEhgRi 1 RYEEr vi ce when
the i nsial g QR dulsidPMeaankli REhbEGh RN HBKMARLSIOS], A0k &SP BAG itaesitsat e, as
heating during the startingup would prolong the time for starting-up Such
an i nst al | &@f fenmashibbe $xaan]igh aglemaresfureabeloy Oue to the mass and

possi bl e 30 ground-water surrounding the tank cracks in the concrete tank,
in the possible insulation and/or in the shelf will not cause any outward

| eakage of Aflerdtiactartps up whdradingtadiahch wat evhdneakeapés tegnpdraturdys ptesefitact t hat
t he mass dpes q?t crack or thFlt“ t he nmenbr.ane r rtrerrbranes grfog\rrs{ perform
a seating $UFRANo e CORFTASES (215553909 3 iBa P RURT (H &' GRYATPISHSE "t anks
it is, jon @ddtetapplied t@eanasoNifehs aiaRJds clagati Lyadat heateatvahat y t hat
cracks which may arise in the concrete tank do not have any consequences
regar di ng pecakagreb@teand @iidsdadirenl uprjipwedenpestges. hephinaititce t he
surroundin S5, JBSS I 1 f r and
possi bly t%‘éj%récajﬁﬁ \t/\rgtag? W F%Q?gg&ﬁ%gtg%%&{ggﬁ(ﬁa?hgggéﬁn SEQELE;QL%; ?age. The
t her mal i nthel erttironr pbribhe of recthakeesabkingeyghiss tean trenEmpardiuoe at mthetnal . | n

any ca2e i RSl Bl Phhe o nban bl bl iRt foes, ot o
t he congr eténthinBlondi dclm@eaHembranes, heat may be supplied to avoid cooling down of

the membrane or membranes to a temperature where it/they becomes/becinne

brittie or 1s/are likely to break. The supply of heat makes the choice of maternal

for the membrane or membranes less critical. for example, steef of a normal

grade, i.e not an expensive special steel, may be used.

30

When the storage facility has been put in operation by being filled with lijtufied

gas, slow cooling of the tank, possible insufation, the mass in the space as well as

the rock or sheli around the cold gas takes place and the zero-tsotherm 1s

constantly moved outwards from the storage In this connection it should be



In the following an installation according to the invention{obprilm03

descri bed by way of exanples schematically illustrated on the encl osed
drawi ngs, on which Figs. 1 is to 5 show an installation hanmg a tank

| ocated ma cavrty excavated in rock, while Figs 6 to 3 show an outer shell
around a tank Fig. 1 shows a horizontal section through an enbodi nrent of an
installation according to the invention? zo Fig. 2 shows a vertical section

through an install ati Qn acco ng to the inventi g. a vertical
section t HP&%%}P% %S”rl?e\%'arpaﬂrg? ff%‘?oe%f’blgr?i%)dinrr@ﬁ?ecg@fgﬁ rﬁgt"?;ﬁq \E‘i o o

accor di ng th® stdrng-upV et p@Pafd Ge 1dstahm Br B@Hg@lﬂfrﬂled%ﬁﬁ 5 @ppiOuUgh an
~nstal |l at ~an according to tile jnvention, with one nenbrane | ocated in the

mass sur r tiHeR fyetAds Berioipplt EomdhR suEpyndngh§ie canwgle taplithgect r an

through 1t hedd msher,b@nmefsuﬁoqnémgl.aass arﬂre&@srrer'm@waboéect' on through
anot her erodi ment of an installation according to the invention Fig. 7

stows as véi\t&p@&&ite_éé@ﬁrl%)fﬁmh\rﬁmgﬁnd Rendansedldaatthains sfipflied @/aps@tdy such8 shows
P Lo ARAN O Wb REALL BASRNACGALANaLE: U IS L Ony

wi th a nenbrane Mass Surr oun concrete
shows a vaské<al baertheosurtdundngh ddwen fonsicald wnn;imatafe ﬁhgre&he 10 Aprrl 2003
s Figure 1 may be re arde as a se on t hrough each of the insul ated tanks

shown in FVGEORLIQRJS B afdéh%wsf%!'aeemfraéft%ef%ﬂ?rd% #abeRE ws@Plcul ar

Cr 0SS- seCldfatidh Jsasxeuaa.fuaﬂmrrd@nea Hy“tﬁle'}rﬁ&l'r%lgﬂtrdnsm%rd'aﬁ@g%itffé“ﬁfa'séie the
tank 2, and the unit conprising a tank and the insulation is surrounded

by a ndgs E)Shﬁﬂ@fmﬂaloéﬁl%étéﬂﬁlgdgepﬁ@d tSI‘Fé asertranenainiigvalug dek istherverys i nner
chamber 15 %% ?‘?grw‘@téd ﬂuchh ?CI%?@% Bet ween t he |n_sul ation 3 and

mass 5 "cru I's inser this material being intended to
crack if the outer pressure agai nst the tank 2 exceeds a certain value, to

t hus prevepti n he to be over use of s n t he mass
5 when coo )ﬂk’ﬂﬁ? err'élwglt‘ﬂ%o P@c‘,’!{je\ﬁd F egﬁﬁelﬁ WSS a'HjoEOC{Sé’r gr‘e'La'reegul ar
shape, - SUCfﬁbt%irb}é&ﬁid ehawh, a i tangidigturdas wrreﬂguélaénoﬁl IRot ds@NdTRust ow
vertical cross-sections through two alternative enbodi nents which have an

common 16 hatrobleancsadaflng earlingorh the siupae ran bgrvomedt he insul ation 3, the
"crushable material” 4 and the mass S nay be di sposed as shown in figure 9
Also, the roof 7 is simlarly constructed as the cylindrical porton, except
that the rbuof rrWSiSsbe@Mfeﬁmﬂwstabeiang rdofrer shedipedy be@f sstiabllendelhamtioss 4 are

i nserted |n t he, roof 7 r t o, t he enbodi.nent of

embodi ment" ¥ Coﬁtrﬁd rz%reggHqu 2%5?5?5%?5%'6?8 O?%V'@F’r‘nﬁ“%ﬁe@é? he@tq{%%é
concrete tgakentlihe termibechnnrerrtorﬁfbeﬁrggso %mﬂ!hﬁpﬂ"lesrﬁiés@tn@rﬁm&rnﬁf@orﬁ@ e 8 having

brandies 9 (ribs, posts) down to the rock in between these branches
there @Pe VoFUS ©chPAAiGFGaRSE WASUBRCHIFAt Fr%?scg'“gcﬁrr thakbenacmpianeay t he wal |

and roof OrfneHbrEnésaﬁe‘congéslﬂ_&%n@bﬁmg AinB ABENESuSh SYRRRLI ndhg rest of the

tank 2 The enbodi ment of Fig 3 conprises, on thé other hand, a bottom 10
const r uct ebeatinghelpmenisacpobings Wtﬁetafwatofe sersaraniay bnainkedrageh 5

fﬁ;r ?35ﬁgghag he trngh%] E?r f@gt'eg'tg%ré@e%t ‘it?en%en?pre(?atﬁpe\/? cr)r|r1rfr%1r¥ghs?o ro(avozha? forms
cracking of the mass occurs, or the membrane or membranes becomes/become
25 brttle  Such heating means are first put in service when the installation is
approaching its approximate stable operation state, as heating during the staring-

up would prolong the time for starting-up

Such an installation exhibits a hugh grade of safety. Due to the mass and possible
jo ground-water surrounding the tank cracks in the concrete tank, in the possibic

insulation and/or in the shell will not cause any outward leakage of product os

inward ground-water leakage, either by the fact that the mass does not crack. or

that the membrane or membranes performs/perform a sealing function.



30 Ttns, the tank 2 and the insulation 3 are conpletely S“erYQQQQﬁk% t he

mass'5 which al so supports the tank The bottom of the tank 2 and the

insul ation 3 beneath the boftom are done-shaped, correspondingly as the

roof 7 1t is well known that done-shaped end portions are far nore capable

of withstanduig | oading fromoutside tf~an planar end portions, for exanple

10 Apnl 2003 7 The enbodi ment of Figs. 4 and 5 is simlar to the enbodi nent

of Figs 1 and 3 by conposing the sanme el ements but differ therefromby the

fact that Qdngpdrassuth the ent aifited tedatit RYinnEfdticanN® thd dcbnsmausaldes,

under stood that the nenbrgﬁgtggg be | ocated.inside or outside the mass and
1

that one GFNEYES NRrAiIME Krayhish R the ropricke BLkdo iRk nass 5
may be a (gdisdyRehSEARCeSREQIHR leSkiR FIns ArshucEiiq bl hastdat es a

concrete tank 2 having a circul ar cross-section A Payer of therma
i nsul at i oford.jstncgriharyerquading meass. (9 theafiRs compthedhettuang oEOSEi si ng the ~o

tank 2 and,the J,nsulf ﬂuﬁaeglu}@ i%@%o&@ﬂ%?ﬂepmlﬁs%%%%a%sM&ﬁ%r%hﬁ%]up\%ar S

agai nst” a surroundi ng 's concre nIts 1 nner anber 1 the
tank 2 comdakdans. |iquified gas. A "crushable material” 4 is inserted between
the insulation 3 and nmass 5, being intended to crack if the outer pressure
agai nst the tank 2 exceeds a certain value, thus preventing overl oadi ng of

the tank Znanfk@halsieidtiohlofdtg dobcidte MR BEDE ieREer@dl dodicB@sndl. When toot ed
The Fig. illustrates an installation surrounded by | oose soil 8. The | oose

soi | may BEY#EsandeisHiRYandNeREal Ryslg radowhicthe persckderoAcimy be
excavalgd 'eﬁﬁergt%si@to,sé?{d th&hV&Be%l*h&thrSaétQﬁﬁwathé b uénc?é“%r‘af;ﬁéﬁwe partly

di sposed 2o is a vertical cross-sectional Vview through the

i nst al | at iconc=tmtankiwill Bcgur. G Besi des the el enents that appear fromFig 6,

Fig. 7 shows a dome-shaped bottom 6 and a done-shaped top 7 of the tank 2,
a roof covering 12 nmade of netal or sone other weather proof material, a

shel | bot {i@mnd fabengnad pRedlagbelacce@lngab tAd rhveniisn Wel e KBMBetiNGt way
done- shaped end portions are far nore capable of 2s w thstandi ng | oading

fr om out sidd&xamalespichRaRtically Husttataten the preQssmhi@wingiyen wikeh gt dl | at i on

i's | 0cat eqyigsRulgR i RINI8Bn HAVInYCa kARIE.8H In §.calfly ERGVLRASA B8k wifiid S
arranged around the installation, such that only the top 7 and the roof

covering FigexX: ordisadwee adler blarjserogoil la t8nk so Even underneath the bottom 6
"crtishabfe el enents” 4 are inserted The emhodi ment of Figs 8 and 9 is
simlar to the enbodi nent of Figs 6 and 7 by conprising fhe sane el enents,
but di f f erFighergionam hyritddtat deatibn ttivaligtt he emssichent of an installation

according to the invention.
20 Fig. 2 shows a vertical section through an installation according to the invention
fig. 3 shows a vertical section through a somewhat different embodiment of an
installation according to the invention
Fig. 4 shows a hornizontal section through an wnstallation according to the
invention, with one membrane located in the mass surrounding the
25 concrete tank.
Fig 5 shows a vertical section through the mstallation of Fig 4
Fig. 6 shows a horizontal section through another embodiment of an installation
according fo the invention
Fig. 7 shows a vertical section through the installation of Fig 6.
30 Fig. 8 shows a horizontal section through an installation according to the
invention, with a membrane located in the mass surrounding the concrete
tank .

Fig 9 shows a vertical section through the installation of Fig 8



10 April 2003 8 contains a sealing nenbrane 13 It shoul d beifmageir2908od t hat
the. menbrane may be | ocated outside or rnside the mass 5 and that one or
nore menbranes | ~i 'may be enployed. In this case, the mass 5 nmay be a
l'iquid perneable material, such as sand. s The enbodi nents shown shoul d be
regarded as being schematic A sunp or recession for a | oadang punp and
tubings is not shown, nor ~s a possiblesheating neans illustrated. ~o
Several modificatrons are possible relatwely to the exanpl es shown. For
exanpl e, i ﬁwr%\thrtw hayewrdey pe arsairelrevgteepal of thennsratedlark shownj s

al so envisgged t9,add to the mass 5 sufficient insulating material, such as
Leca, such th t the insulation on or in the tank 2 can be omtted, except
that the top 7 should be insulated if it is not covered by the nass 5. ~s

I f f [
dot i ned by! Fod ol eR el Rl oo KPS enHBH nb vl BuT By Tor

the gas,s t igutadiok 3(18)3“13&{;@1900&@% tﬁé taﬁirﬂd’lzréﬂcﬁtrﬁar@n(Sc@ﬂﬁﬁ$lhb)é tafk anrtcher mal |'y
insulated, ¢ h a i n that the tank 2L|s entirely or
partly sur#Q%ﬁé‘é‘ét‘%y‘sasur‘fé%‘gd‘%dj?‘/ﬁ"l‘ﬁsn@ W%ak&oﬁéﬁt%éaawﬂﬁ theakrouptingnd t he

rock or the, QU efn ghhkr EddbberlN@eBSE 2idbatlids ﬁé‘ﬁiﬁécﬁ‘gﬁe@ét@@erﬁﬂ% s

thermally insulating. ~0 2 An installation according™to claiml, ¢c har a
ct ar i insglafion Iraachaess Recivabable¢ B)atpsalh étlwrmerteldaﬁlls gateyialibeswal | at i on
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such as that shown, but rather be icreqular

Figs. 2 and 3 show vertical cross-sections through two alternative embaodiments
15 which have in common that the cylindrical portion of the tank 2, the insulation 3,
the “crushable matenal” 4 and the mass 5 may be disposed as shown in figure 1
Also, the roof 7 is similarly constructed as the cylindrical portion, except that the
roof 7 1s shown as being dome-shaped. “Crushable elements” 4 are inserted in
the roof 7, foo Contrary to the embodiment of Fig. 2, the embodiment of Fig. 3

20 compnses crushable matenial underneath the concrete tank.

The embodiment of fF1g. 2 comprises a concrete sole 8 having branches 9 (1ibs,
posts) down to the rock, and in befween these branches there are voids
containing msulation and mass, correspondingly as the wall and roof of the tank.

25 The sole 8 and branches 9 support the rest of the tank 2

The embadiment of Fig 3 comprises, on the other hane, a bottom 10 constructed
with tnsulation as the rest of the tank, while a mass 5 corresponding to that
surrounding the tank and covenng the roof 7 forms the foundation for the tank

30 Thus, the tank 2 and the insuiation 3 are completely surrounded by the mass 5
which also supports the tank The bottom of the tank 2 and the nsulation 3
beneath the bottom are dome-shaped, correspondingly as the roof 7 1t 1s well
known that dome-shaped end portions are far more capable of withstanding

loading from outside than planar end portions, for example
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a certain value, thus preventing overloading of the tank 2 andfor shefl 10 due to
15 the swelling of the mass 5 when cooled The Fig. dlustrates an installation
surrounded by loose solf 8. The loose soil may be arranged around the
installation, or a depression may be excavated in loase sail 1n which the

installation is enticely or partly disposed

20 Fig. 7 1s a vertical cross-sectional view through the installation shown i Fig. 6
Besides the elements that appear from Fig 6, Fig. 7 shows a dome-shaped
bottom 6 and a dome-shaped top 7 of the tank 2, a roof covering 12 made of
metal or some other weather proof material, a shell bottom 9 and an upper shell
collar 11 it 1s well known that dome-shaped end portions are far more capable of

25 withstanding loading from outside than planar end portions, for example.

Thus, the installation is located 1n a depression in the loose soil 8, or the loose
soil 8 is arranged around the installation, such that only the top 7 and the roof
covering 12 extend above the loose soil 8.

30

Fven underneath the bottom 6 “crushable elements” 4 are inseded

The embodiment of F1gs 8 and 9 (s similar o the embodiment of Figs 6 and 7 by

compasing the same elements, but differ therefrom by the fact that the mass 5
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he embodiments shown should be regarded as’being schematic A sump or
recession for a loading pump and tubings is not shown, nor 1s a possible heating

means illustrated.

10 Several modifications are possible relatively to the examples shown. For
example, insulation may also be mounted internally in the tank 2. It is also
envisaged to add to the mass 5 sufficient insulating material, such as Leca, such
that the insulation on or in the tank 2 can be omitted, except that the top 7 should
be insulated if it is not covered by the mass 5.

15
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3. Aninstallation accordingtoclam 1, characterized 1n thatthe mass (5)

is clay made of powder or pellets to which water is added.
15
4.  Aninstallation according to claim 1, characterized in thatthe mass (5)

is a factory-made material, such a finely grounded Iimestane or slag.

5  Annstallation according to anyone of the claims 1 to 4,
20 characterized n thatthe mass (5) contains an additive of a thermally

insulating material.

6. An installation according toclam 1, characterized 1n thatthe installation
is located entirely or partly in loose soil (8) which entirely or partly surrounds the shell
26 (10).

7 Annstallation according to claim 1, characterized in thatthe installation

1s located above ground level

jo 8 An installation according to anyone of claims 1 to 7,

characterized in thatthe mass (5) contains one or more membranes.

9  An installation according to anyone of claims 1 to 8,
characterized in thatthe mass (5) 1s surrounded by one or more membranes.
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