- 1 - TERM NATI ON dF THE SECONDARY MEMBRANE OF AN LNG TANK Technical field
of the invention 5 The present invention relates to the making of
i npermeabl e and thermal:ly insulated tanks built into a | oadbearing
structure. Prior art 10 French- patent applications No. FR 2 691 520 and No.
FR 2 724 623 have already proposed an inperneable and thermally insul ated
“tank built into a | oadbearing structure fornmed by the double hull of a
shi p. Each gpieidaralnt B8 GaRKsheSwDARYy SHAARSNEOBr RROERELAEK from the
inside of the tank to the | oadbearing structure, a primary inperneable
barrier in contact with the product contained in the tank, a primary
thermal |y | maudiatiicag. Hdeldeof ahsetwndariorn nper neabl e barrier and a 20
secondary thernmally insulating barrier. The primary thermally insulating
barrier, the secondary inpermeable barrier and the secondary thermally
i nsul ati Ag DE¥ | pregeitessbRTFREIGE el Df BRIl t FPRe PBKHRET albfi cat ed
panels fi xedintpéxtrd@%m@a%bﬂarﬂmm?ctiulrs@.laEéahtahaéabhim@t gatpagel is
formed of: fjirstly, .a fi%st %%Qid plate carrying a |ayer of thermal
i nsul ation W% Y £ O 3 secondary thermal Iy insulating barrier
el ement; secondly, a 30 flexible or rigid sheet stuck essentially to the
whol e of thessfage of the thermal insulation |ayer of the aforenmentioned
secondary thermalty~insulating barrier elenment, said sheet formng a
secondaﬁé i nperneabl e barrier elenent; thirdly, a second thermal insulation
35 | ayer whikdermpdart pyteoversprlieatfionengit i dired2shest =ood shdchk®®.to it;
and, fourthl cond o} i he..s |, jsnsul ation
V%C% BECY il Qi%%‘ilfhgfﬁ%??@& En %g:@:{é‘}n@a%&@ arld

| ayer with it forns a primar : i nsul gg barrier el enent.
- 2 - In a 78Tl lvhe ifgylatethe toBFt | BaF1hal F35®f # hel?aE2dHE secondary
i nper neabl e darudtRird SteamECched tie tdeubbadheal i g Sir weiiyr e.Eathi S zone,
known as_th "term pnati of :th y QHQRT b ot
describé& iﬁmi%% g oF@%eﬁ%ﬁgﬁe %bcﬁhe%?%g%%%qgﬁ" Edlng ek

the inside of the tank to the loadbearing structure, a

primary impermeable barrier in contact with the product
contained in the tank, a primary thermally insulating
barrier, a secondary impermeable barrier and a

20 secondary thermally insulating barrier.

The primary thermally insulating barrier, the secondary
impermeable barrier and the secondary‘ thexrmally
insulating barrier are essentially made up of multiple
25 prefabricated panels fixed to the loadbearing
gtructure. Each prefabricated panel is formed of:
firstly, a first rigid plate carrying a layer of
thermal insulation with which it forms a secondaxy
thermally insulating barrier element; secondly, a
30 flexible or rigid sheet stuck essentially to the whole
of the surface of the thermal insulation layer of the
aforementioned secondary thermally insulating barrier
element, said sheet forming a secondary impermeable
barrier element; thirdly, a secoand thermal insulation
35 layer which partly covers the aforementioned sheet and
sticks to 1t; and, fourthly, a second rigid plate
covering the second thermal insulation layer with which
it forms a primary thermally insulating barrier

element.



Figure 1 shows a cross section through the term nation zone of the
secondary nenbrane of a prior art tank. The 10 | oadbearing structure 1 is
formed by the double hull of a ship. It conprises a vertical section 2 and
a horizontal section 3. An L-shaped flat 4 is welded to the horizontal
section 3 and extends downwards. 15 In a known manner, prefabricated panels
(not shown) are fixed to the vertical-section 2 to formthe primary
thermally insulating barrier, the secondary inperneable barrier gnd the
secondary thernal |y |nsulat|ng barrier. Figure 1 shows the |layer 5 of

insul ating meterd %'on@nththh%oanEV peablersheet i ofs tde ttu:répeamst

prefabri cated panel. the, termn one of.the seco rane, the
sheet 6 nust ¢t d i TR ‘?Wgﬁﬁ)‘? %3%@551?058883?{']%% g??&(@?ure 1
Thi s is done Iwadhsamgng fI&bmdﬁUarsheetTﬁhsMn ghnies bowmdwad ona$ hetdre hand to

the sheet -6 thf&%gnggggﬁbré&pet edr Panel s nhddryt hgepbhiehangdst aothe
L- shaped ?Iat he sheet_ 7 I1s bonded to the L-shaped flat 4, and two

| ayers of na§¥¥%ﬂgh§@elQOtB?o@F?ﬁﬁpeQWFQQﬁglﬂ%ﬂ%ﬂﬁn§ﬁomm in more detail in
Figure 2. A conpression beam 9 |s bolted to the L-shaped flat 4. Thi s

system of cl sl tqes%%%%nQQr R etween%%%dgﬁf%ﬁg di.sadvantages. In

the first place, mechani ca eet 7 and _the L-shaped
flat 4 is corﬁmnecs;tfed:neossrc@aéﬁévb@@ra%@n?t°$ Y UPF ST it i -bd& ng t he
sheet -3¢ 7 1didoecalrSagapplyichgré W i@yedsﬁm@cﬁ wpsthe Gowbsick hollti rf down t he

beam 9. In the second ace, the lim_ted e nded et.ween the
sheet 7 and tthe ?hapgg f ey ?eqU|rese?%eC§§e %F%ngﬁlgftngp and

experi enced |tahdwontelc aecy iom %ﬂIAnrﬁr%hQﬂﬁﬁcﬁi@%cﬂl}Saﬁﬁﬂéﬁéuﬁ@ t here
can be no | eahy oforkibGntR1ebbheiogaseus Qftdridhlidbhiiafds .

15 In a known manner, prefabricated panels (not shown} are
fixed to the vertical sgection 2 to form the primaxry
thermally insulating barrier, the secondary impermeable
barrier and the secondary thermally insulating barrier.
Figure 1 shows the layer 5 of insulating material and

20 the impermeable sheet 6 of the uppermost prefabricated

panel,

In the termination zone of the secondary membrane, the
sheet 6 wmust  be connected impermeably  to the

25 loadbearing structure 1. This is done by using a
flexible sheet 7 which is bonded on the one hand to the
sheet 6 of the prefabricated panel, and on the other
hand to the L-shaped flat 4. The sheet 7 is bonded to
the L-shaped flat 4, and two layers of mastic 8 are

30 provided, in the manner shown in more detail in
Figure 2. A compregssion beam 9% is bolted to the L-
shaped flat 4.

This system of c¢losing the secondary membrane has

35 sgeveral disadvantages.

In the first place, the mechanical join between the
sheet 7 and the L-shaped flat 4 is complicated to

prepare because it requires not only bonding the sheet



10 Summary of the invention One problemwhich the present invention seeks
to solve is the provision of a tank that avoids at |east sone of the

di sadvant ages of the prior art mentioned above. In 15 particular, it is an
object of the invention to provide a tank in which the secondary

| mper meabl e barrier can be connected nore easily to the | oadbearing
structure. It is another object of the jnvention to naximze the
possibility of automating the manufacture of the tank 20 and nmake it as
reliable as podsithlagscTherdetiugi omoplepesedolfy makeitngennioolsingl i quefi ed
natural gas ggphalperpcQupPsi sing a | oadbearing structure and an inperneabl e
and thermally insulated 25 tank designed to contain |iquefied natural gas,
said tank conprising a plurality of tank walls fixed to said | oadbearing
sthr uEture edeh ttankse#abhd hathog, | mheudcesisieah, sm:ﬂfstd‘Ee dreectblomiedf t he

t hi ckness, p ng..frao n e o sai %ﬁg&( 30 a
primary |?r’rpe?38n§§§g% %glrer gﬂé&: J|lori§dr“r§r §/C?1t hZﬁ? qu atl n %ﬁrlrglggr
secondary i mSeeneHs eoﬁarkmgéﬂl/’an‘élr%ll%%%oﬁﬁér W%ﬂ?@%@lqe@ | e | ARG bar rier,

said tank wakkg-¢0oBREI SI1NJ tk |seapk evereetiicahdwehkurthéhere can
be no leaks of LNG in either gaseous or liguid form.

10 Summary of the invention

One problem which the present invention seeks to solve
r ig the provigion of a tank that avoids at least some of
the disadvantages of the prior art mentioned above. In
15 particular, it ig an object of the invention to provide
a tank in which the secondary impermeable barrier can
be connected more easily to the loadbearing structure.
It is another object of the invention to maximize the
possibility of automating the manufacture of the tank
20 and make it as reliable as possible.

The solution proposed by the invention is a liquefied
natural gas contalner comprising a loadbearing
structure and an impermeable and thermally insulated
25 tank designed to contain liquefied natural gas, said
tank comprising a plurality of tank walls fixed to said
loadbearing structure, each tank wall Thaving in
gucgegsion, in the direction of the thickness,
proceeding from the inside of said tank to the outside,
30 a primary impermeable barrier, a primary thermally
insulating barrier, a secondary impermeable barrier and
a secondary thermally insulating barrier, said tank
walls comprising at least one vertical wall, the
secondary impermeable barrier of sald wvertical wall
35 comprising a first impermeable sheet at the top of said
wall and a connecting device which impermeably connects
gsaid first impermeable sheet to said loadbearing
structure, said container being characterized in that

said connecting device comprises a first metal plate



secondary i nperneable barrier of said vertical wall 35 conprising a first
i nperneabl e sheet at the top of said wall and a connecting device which

i nperneably connects said first inpernmeable sheet to said | oadbeari ng
structure, said container being characterized in that said connecting
device conprises a first netal plate - 4 - parallel to said fifst

i nperneabl e sheet, a third i nperneabl ¢ sheet bonded to said first netal
plate, and a second inperneable sheet which is bonded on the one hand to
said first inpeamabl etshestiandtiomstt hdmpelmeablhangheot saiad tthiird '

| mper meabl e Seety AR18 YALLANbonkbE SSoond: | FpAlEARle sheale Mekabe bonded
directly to t irst ne ar pl ate. This contail per_ na ge for exanple a ship
or a |and- 16 baeddtoHirgraably V@F?ec%é”%%/eﬁ%npi)ﬂ%% PBaltife £ he

second i nper meald ersheetdi sibepdespéoneaste ofhéan padabheltrsurdtaees. This

bondi ng can therefore _h ne easily | t |:ablig -manner.
The first o nﬁﬁ’%?:éfé}l &3 eg?llé’éingﬁ‘é’e%‘é‘%%%gg b%?%‘?%?i ﬁ%t%%ﬁlﬂoﬁ% e he
tank, in the ssordeshdmperineafilestshgest @ays beeteanded Fggativatbdonnect ed
to the | oadbearddig wetchictihee . directly or indirectly, by continuous
wel di ng. This continuous wel ding can al so be done easily in an autonated

and reliable manner. The invention thus nakes 20 it possible to dispense
with the use Bfid ayersabiemaseic b nfenldexdonliet ke HoiRli A & 1l second

sheet dogs, “%asge%ﬂl&cﬁ&a*ﬂn%@.y dik@hnedeandooxnent epaed taboutres, tar
preference, sald second I nperneabl e sheet I3 Zg %|6XIb|%_ ndogagn&p
unbonded zoneSReeATPRETERPLE | THRGedfl PSR8RY and (REt hPrd TMper neabl e

sheet. Becausgamflitdhe dleiddid i tyhdd bhedsegondnsdetrefiodehéraudenof the
unbonded zone, s \L_Leyrre:ﬂrl Sa%m%%%ﬂagg tgﬁd?’%ellcﬂ%%%arr&aﬂgle?.r ugddir eiand the
secdpdary t hermal™“i nsul ati on are absorbed by the secondar¥ |nP%{qE9b|e
barri er. impermeable sheet can be bonded before installatio
15 the tank, in the worksghop. The first plate is metallic,
g0 it can be connected to the loadbearing structure,
directly or indirectly, by continuous welding. This
continuous welding can also be done easily in an
automated and reliable manner. The invention thus makes
20 it possible to dispense with the use of layers of
mastic. In addition, the bonding of the second sheet

does not require highly trained and experienced labour.

For preference, said second impermeable sheet 1is
25 flexible and has an unbonded =zZone between the first

impermeable sheet and the third impermeable sheet.

Becaugse of the flexibility of the second sheet and
because of the unbonded zone, movements imposed by the
30 loadbearing structure and the gecondary  thermal
insulation are absorbed by the secondary impermeable

barrier.

Advantageously, said first metal plate ig welded to a

35 metal component connected to the loadbearing structure.

For preférence, said metal component has a vertical
part and a horizontal part, the first metal plate being

welded to the vertical part and the horizontal part



Advant ageously, said first nmetal plate is welded to a 35 netal conponent
connected to the | oadbearing structure. For preference, said netal
conponent has a vertical part and a horizontal part, the first nmetal plate
being welded to the vertical part and the horizontal part - 5 - being
connected to the | dadbearing structure. The length of the horizontal part
allows the position of the vertical part -to be adjusted during installation
5 of the netal conponent. This allows the position of the vertical part to
be adj ust ed P@l%ﬂllﬁommﬁc%ﬁtq Gireoflcpibefriny shEsTtuTer one enmbodi ment the
vertical part, to which the third inperneable sheet |s bonded, is
positioned i, such a that the first and thir eets are situated in
t he same pl aﬂ%‘? ‘Cltﬁflgt%ﬁ%fEhe sﬁﬁﬁﬁ@%@%%%g}a GeBOELYO%ai d first
i npet ut eabl ec§hbet vsrbberledra: &9 a\aﬁeradaﬁl5|t|¢s‘luldam1ng imSerilihttonto a
plate of g5 gkywREdforsl NGoRsdder®!. G -5669B4Ar ¥nkhebaakk ¥ni geutal i ng

barrier. In one enbodi nent, said | oadbearing structure conprjses vertical
concret e wal PEEEtERbnBaFhsta 1R BWPHRE TR SNIThemenBoti e |, °5ai d
| oadbeari ng sheu€tiuvse cheptisas. tde dawbpdinend die avéfbactahgpa{:essel .

to which the third impermeable sheet 1s bonded, is
positioned in such a way that the first and third

10 sheets are gituated in the same plane. This further
simplifies bonding.

Advantageously, sgaid first impermeable sheet is bonded
to a layer of insulating material or to a plate of
15 plywood forming part of the secondary thermally

insulating barrier.

In one embodiment, said loadbearing structure comprises

vertical concrete wall sections installed on land.

20
In another embodiment, said Iloadbearing estructure
comprises the double hull of a floating vessel.
Brief description of the figures

25

The invention will be understood more c¢learly, and
other objects, details, features and advantages thersof
will become more clearly apparent in the course of the
following description of various particular embodiments
30 of the invention, given purely by way of illustration
and without implying any limitation, with reference to
the appended drawings. In these drawings:
- Figure 1 is a c¢ross section through a priocr art
tank at the termination =zone of the secondary
35 membrane,
' - Figure 2 shows a detail from Figure 1,
- Figure 3 1is a crosgg section through a tank in one
embodiment of the invention, at the termination

zone of the secondary membrane,



Brief description of the figures The invention will be understood nore
clearly, and other objects, details, features and advantages thereof wll

beconme nore clearly apparent
various particul ar enbodi ments of the invention,

in the course of the follow ng description of
gi ven purely by way of

illustration and without inplying any limtation, with reference to the

appended draw ngs.
a prior art 30

In these drawi ngs:- 6Fi-gure 1 is a cross section through
tank at the term nation zone of the secondary

35menbrane, ~Fi guif eI eshdnaind detsioM fEbRL EF gbFem IF19%igute 3 is a cross
section through ariqude i Doeaephodhseniveofvide oAventi aprmahathen

term nati on zone %nt heo
details from Fi gure 3,

i gure I'S"a perspective view of

zone of the secondidyre ahk aferfbregra@eshown in Figure 3, at a corner,
SFigures g and 8 shaw.ds by agket si niHhe £0ppgEkeE Kngwre: Georddguse 9 is a
viewsimlar to Figure 6, in which certain parts have been renoved,
10 is a cross secft®Hg heé"ough a tank in 10anot her enbodi ment of the
i nvention, at theFigum nat isnazorevwfsinlidasedonddiyunenbr abe, whittlyures 11

and 12 show det ai Ls.f£0mEl g 6.4 1284 removed,
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- Figure 10 is a c¢ross section through a tank in
another embodiment of the invention, at the
termination zone of the secondary membrane,

- Figures 11 and 12 show details from Figure 10, and

- Figure 12 is a perspective view of the termination
zone of the secondary tank membrane shown in

Figure 10, in a corner.

Detailed description of embodiments of the invention

Figures 3 to 2 relate to a tank in a first embodiment
of the invention. The tank has several tank walls and
ig  bullt into a loadbearing structure 11. The
loadbearing structure 11 may be the double hull of a

ship or other kind of floating vessel.

As in the prior art, each tank wall has in succession,
proceeding in the direction of the thickness from the
ingide of the tank to the outside, a primary
impermeable barxier, a primary thermally insulating
barrier, a secondary impermeable barrier, and a

secondary thermally insulating barrier.

Much as in the ©prior axt identified in  the
introduction, the primary thermally insulating barrier,
the secondary impermeable barrier and the secondary
thermally insulating barrier consist essentially of
multiple prefabricated panels fixed to the loadbearing

structure 11.

Specifically, the secondary impermeable barrier

Secondary AERBENC.. ;G BT Ghofnand, 5 show

e termnation

Fi gure



Figure 13 is a perspective view of the term nation zone of the secondary
tank nmenbrane shown in 15Figure 10, in a corner. Detailed description of
enbodi ments of the invention Figures 3 to 9 relate to a tank in a first
enbodi ment 20 of the invention. The tank has several tank walls and is
built into a | oadbearing structure 11. The | oadbearing structure 11 may be
t he double hull of a ship or other kind7of floating vessel. 25 As in the
prior.art, each tank wall has in succession, roceedinggin t he direction of

the thi cknesSTYOMEhe”t nG e BFTREY t ik TPTIETUSi dBe=ES pr ifRgty
i nper neabl e beradtercone iptismary & hesweddite neleatiang wWhersel évo awwrondary
i nper neabl e barrd.er, ,and -%ﬁ%%%ndgwtﬁger | ynbagul gtdng.harrdeer. Mich

as in the prior art 1denti, in the introduction, the prinary ttﬁaernal |y
i nsul ating baf%r 15t Re teSo@arFmrRpEr AreuBieiwarfoEl apRreHEES&ddndary 35
t her mal | ysi nsuliationg:iard.i evegonsing essentd dld yiof maukt i phe pmiaabri cated
panel s fixed t I aring.strugture 11 - L.-.consists of an
assenbly of '#a%)e?rgma%@cghggsFijﬁg%ﬁigheeﬁ#dgpn. s gbg%cg %%m}joasr}et%e

mat eri al whod@smpdoggt €PMPa}ERS  aiB PRBY et a5l otteetarkPdrss o a

intermedi at e l-ayer &6 @nbhinp10ef aERALe i ahURHdHf01 | napphexiy@tl y 5 0.1
mm t hi ck. De%eg:?ln on howit Is mage, t he sheet y {)e rigid q'g fl exible.
Each pref abric: ngg‘paﬁ‘gpafﬁ@ ef BPEStBnpr PEEERS | ar?,e}élkF]?egi FEfdet bonded
to a | aydP ofcarhmexctrablbyarcastl aighg seeetrdal . At the joins between adjacent

panels, strips of flexible sheet 10 connect adjacent rigid sheets. In a
zone at the top of a vertical wall of the tank, the_secaondary inperneable

barrier, alsodkifowhP the to&cHiPar’t nenBrahtcat sWedbhn&dt &8s FaHe
| oadbeari ng IHhest seminderiilinpeguesehBe shawsiern Gless Bectn oAs tHlies zone

known as the JeBali aRegong,of LS SeAADJALY TRIDLARS: 1 ELGULES 4, and S

show details from ure I oadbearing structure 11 conprise

vertical 120 $4aticdHTE2 Ydnd BLHBFEzIntCAPYSectiHnCISSS AraCtsvaped-iisat 14 is
wel ded to thedmer i zeswril asecthoNncimitheibhatzohd has aneerdéécatapart 27

t hat extends arallel to,the.vert.ical_ section 12, and_a horizontal
part 28 si tug&%glg%gpgfhgh?gﬁ%? %n%n%fgt%}ém\r/edr%agas %érrot%‘ ﬁgﬁeagd ext endi ng
at a distance fromthe vertical section 12.

The loadbearing structure 11 comprises a vertical
20 section 12 and a horizontal section 13. An L-shaped
flat 14 is welded to the horizontal section 13. The
flat 14 has a vertical part 27 that extends down,
parallel to the wvertical section 12, and a horizontal
part 28 situated at the lower end of the vertical part
25 27 and extending at a distance from the vertical

section 12.

A fixing bracket 20 is fixed under the horizontal part
28. A U-shaped stirrup 21 is fixed to the flat 14 and
30 to the bracket 20. More specifically, the stirrup 21
has two parallel arms 30 connected by a wall 29
perpendicular to the arms 30. The arms 30 are fixed,
one to the horizontal part 28 of the flat 14, and one
to the bracket 20.
35
It may be observed, 'firstly, that the loadbearing
structure 11 and the flat 14 are the game shape as in
the prior art sghown in Figure 1. In other words, the

invention does not necessitate changing the shapes of



A fixing bracket 20 is fixed under the horizontal part 28. A U shaped
stirrup 21 is fixed to the flat 14 and 30 to the bracket 20. Mre
specifically, the stirrup 21 has two parallel arms 30 connected by a wall
29 perpendicular to the arms 30. The arns 30 are fixed, one to the

hori zontal part 28 of the flat 14, and one to the bracket 20. 35 It may be
observed, firstly, that the | oadbearin§ Structure 11 and the flat 14 are
t he sane shape as in the prior art _shown in.Figure 1, 1n her rds, the

i nvention do %mrﬂ%?isﬁecu sesﬂot &P&dgﬁgﬁé{l%g e’ ugrbags: of econ HY‘ coé/nﬁr%nl y used
| oadbeari ng Bradeeuras. argecdml|stintw Blackat be0fanddt passivriup21 can be

fixed easilyahfoRlc &utoRLRd i3 o Ghhableppaanesi RibuEORidiises wel ding. 5
In Figures 3 to 5 a layer 15 of thermally 1nsulating material belonging to
a prefabricated panel at the top of the wall is visible. This layer 15 is
covered by aini giidushees 16, Txzephyetr a% upbhethedgel LAt inkidaupper edge

the layer 15,Ls.Lhinngt o ihe: panel, basys i deqessed Lacengdegont ai ni ng

a horizontal groove [ ace 24 Ts approximately in the sane plane as
the wall 29 ®f the weillrdg Yisikfiech ThdspdSdehl d bR R bt ry of
the stirrup 2igi@ shedcthal, edoepgatt anf igpag, eddpe. pasi thaa oppéhe wal | 29

can be adjusted, A net al t 2.4 d to e 2 f Ihe
stirrup and %‘gg%né:gjedo%%?e%meie% %gs.zt_ﬁieusi?}g%ié %gldastfflgr %%%%Jhe%agoo%/e 25. At
its | owsh0 exreepdeydt FRCp| 2 ec@taigsing & hroxd zehkeh BEOP¥EARt 2Pnt R he groove

25. A strip 20c8f 2ki gbdappeskidact sy bondedet gahdiepPhad €ad2chéswhigure 5
shows, a strﬁg of flexible sheet 17 is. honded bot ﬁ%o t.he sheett%G and to

the sheet 2327 B&TweBtF t FEIERER: & e WA 231 Ps R SumiSn R Tone. HI'f 25 can
be seen thatge¢bmstbpnditng:tiess peifoupedlonis wouphr &blagl, sdwefir®esiba which

there are rigigd;sheetise JddisRANANGHEARLthersf 05 he dope@asily, in an
automated and reliable manner. In a variant, there is no strip of sheet 23
and theistrip of sheet 17 is bonded directly 30 to the plate 22. The

foregoi ng structatz epabtes Ithe isheetlddd oftot hienepr edBr i 2at exf pahel to be
connected i nyg_{g&aqgl ¥nhioclkhenkoadhear i ngshhugt Wi ldaly seags ehirthe

fl exi bl e sheet ,
as the groove 25. At its lower extremity the plate 22
has a lip 26 which is bent into the groove 25. A strip

20 of rigid sheet 23 is bonded to the plate 22.

As Figure 5 shows, a strip of flexible sheet 17 is
bonded both to the sheet 16 and to the sheet 23.
Between the sheets 16 and 23 is an unbonded zone. IC
25 can be seen that this bonding is performed on two
parallel surfaces on which there are rigid sheets. This
bonding can therefore be done easily, in an automated
and reliable manner. In a variant, there is no strip of
sheet 23 and the strip of sheet 17 is bonded directly
30 to the plate 22.

The foregoing structure enables the sheet 16 of the
prefabricated panel to be connected impermeably to the
loadbearing structure 11 by means of the flexible sheet
35 17, optionally the rigid sheet 23, the plate 22, the
stirrup 21, and the flat 14. Moreover, the flexibility
of the sheet 17 allows movements of the loadbearing
structure 11 and the secondary thermal insulation to be
absorbed by the secondary impermeable barrier, leaving



35 17, optionally the rigid sheet 23, the plate 22, the stirrup 21, and the
flat 14. Moreover, the flexibility of the sheet 17 all ows novenents of the
| oadbearing structure 11 and the secondary thermal insulation to be
absorbed by the secondary inpetneable barrier, leaving - 9 - an unbonded
zone between the sheet 23 and the sheet 16. Figure 6 is a perspective
view of a corner of the tank forned by®two vertical walls. In each wall,

ST ar (6 FRDUFE A e Y R Gt THCH th Db EE ot 1€ fi xed in

the angle, to keep the flexible sheet 17 in position. The reason for this
is 10 that bppdiAg é0i@ 4! pbrapidachk spRleds 4 heohonding ohethgniangl e
zones to a resultant of thernnnechanlﬁfl forces er pe dicular.to %he pl ane
of bondi ng, WATRF Y E¥dsESTheChHonte Di¥Pt%ﬁ%@ Y %gar?eﬁﬁﬂﬁ?a? .

Dependi ng onthdecdnprensicnsissfcrtibed abkvandah hiee borsh ng 15 characteri stics,
such a bracket 31 may or nmay not be necessary. Figure 8 shows the bracket
31 and its fixing bolts in nore detail. Figure 9 is simlar to Fjigure 6,
but the flexFb¥erahtets 20in7lHastPebidefFavih P KSRGS HdW BHE?Ronpbdnent s
beneath it. Whi€mnab®rseratt Bat ishefikiedi drshaet @Rrtepkeso theepoting al ong

the walls, of.a_ planar, stri i . ri ar C restripis
fabricated f%%ﬁ? wnﬁlg§%%% g? ﬁ%b#%ﬁ%gggﬂélg%hhj%ﬁ%E%hqgﬁiﬁgﬁﬂgi % of an 25
al um ni W f okhat sbakédng ofet heflph pEsfACANEWRDECHT eEBRAPARALBIt AR resin

cures. In thengorigfle t henkkyi doSheetredditakes dhe thekfonbchankcahaped
strip. This kind of non- aqg{ strip.may .be na%e %ﬁ curin Egg Eggin, wth
heat and pre5Stfes EﬁFgﬁﬁﬁﬁﬁ i 159 t & e §T3H5RARE a variant, in
the corner, aeatibexild coshded P3in staigekl wpeety, apde dadé -oPepesdingxi bility,
is able to cgpfopgLt 0 @neREAShZ0R the tank and the bonding
15 characteristics, such a bracket 31 may or may not be
necessary. Figure 8 shows the bracket 31 and its fixing

boltes in more detail.

Figure 2 ig similar to Figure 6, but the flexible sheet
20 17 has been drawn back to show the components beneath
it. Tt can be seen that the rigid sheet 23 takes the
form, along the walls, of a planar strip. As in the
prior art, such a planar strip is fabricated from two
layers of fibreglass c¢loth, one on either side of an
25 aluminium fFfoil, scaked together in resin and hot-
pressed while the resin cures. In the corner, the rigid
sheet 23 takes the form of an L-shaped strip. This kind
of non-planar strip may be made by curing the resin,
with heat and pressure, on a mould with the desired
20 shape. As a wvariant, in the corner, a flexible sheet 23
is uséd, which, because of its flexibility, is able to

conform to a corner zone.

Figures 10 to 13 show a second embodiment off a tank
35 according to the invention. The tank has several tank
walls and is built into a loadbearing structure 111.
The loadbearing structure 111 comprises vertical wall
gsections made of prestressed concrete. In this
embodiment the loadbearing structure 111 and the tank



Figures 10 to 13 show a second enbodi nent of a tank 35 according to the
I nvention. The tank has several tank walls and is built into a | oadbeari ng
structure 111. The | oadbearing structure 111 conprises vertical wal

sections made of prestressed concrete.

structure 111 and the tank - 10 - form a | and-based LNG cont ai ner.

plate 114 is fixed to the | oadbearing $fructure 111. For exanple,

114 may be positioned while 5 the concrete is being poured. A netal
120 is” wel dedorw ehbapfdeaser 4 M¥h FEkFERES - horizontally. In a siml

to the first
secondary
barrier of t

enbodlnent the primary thermally insulating barrier,
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welded to the plate 114 and extends horizontally.

In a gimilar way to the first embodiment, the primary
thermally insulating barrier, the secondary impermeable
barrier and the secondary thermally insulating barrier
of the tank are essentially made up of multiple
prefabricated panels fixed to the loadbearing structure
111. Figure 11 in particular shows that each upper
pfefabricated panel comprises a layer 115 of insulating
material covered by a plywood plate 132. The plate 132
is covered by a rigid sheet 116, except at a thinner
upper edge, where the plate 132 has a recessed face

124,

A metal plate 122 is screwed to the panel 132, on the
face 124, leaving an uncovered zone 133 adjacent to
that part of the panel 132 which is covered by the
sheet 116. The plate 122 is partly covered by a rigid
sheet 123.

As shown in Figure 12, a strip of flexible sheet 117 is
bonded on the one hand to the sheet 116, and on the
other hand to the sheet 123. Between the sheets 116 and
123 is an unbonded zone. It may be observed that this
ponding is done on two parallel surfaces on which there
are rigid sheets. The bonding can therefore be done
eagily, in an automated and reliable manner. The sheets
116 and 123 are prefevably both in the same plane, thus
making bonding even easgier. As a variant, there ig no
sheet 123, and the strip of sheet 117 iz bonded
directly to the plate 122.

A metal angle bar 121 is welded partly to the plate 120
and partly to the plate 122. More specifically, the



15 material covered by a plywood plate 132. The plate 132 is covered by a
rigid sheet 116, except at a thinner upper edge, where the plate 132 has a
recessed face 124. 20 A netal plate 122 is screwed to the panel 132, on the
face 124, |eaving an uncovered zone 133 adjacent to that part of the panel
132 which is covered by the sheet 116. The plate 122 is partly covered by a
rigid sheet 123. 25 As shown in Figureld2, a strip of flexible sheet 117 is

bonded on the e hand he sheet 116 nd t ot her hand to the sheet
123. Betmeena?ﬁgas%%ﬁtéégl “&nd %f?ngngﬁTuﬁﬁgﬂdég%z8ﬁg.eﬁttﬁhfjﬁé obser ved
that this 30eborali heP i sndone vemttimelpardl| él29s wefldeds ton wie ghildtteere are
rigid sheets;,Jhe bonding can therefore be done easily, in an automated and
reliabl e manner. The sheets 116 and 123 are preferably both in the sane

pl ane, thus maki ng bonding even easier. As a variant, there is no 35 sheet
123, and st heCstgequenftishegie 1dove bondetute r aekbky tie tgwsgimte d22. angle

bar 121 has g, ;20 |.,13 | ded th . n vertical
wal | 129 wel de f% tﬁ%ﬁilg%%mﬁﬁzgléecggsegggnt§§8%%%§3%%§%§39$%% ﬁre makes

it possibl e TPTFHTEEY tie Eeetcadiaiinhesthuttanid datled Panesansmper meabl y
to the | oadbedr thg Strekgiiee didet byimpanheof ridiei f kpxebl @ 23heetnd 17, the

ri gid sheet t plate 122, the a bar .1 and _the ates. 120 and
10 114. The}é%§§% ?%%’cgﬁebgnﬁgﬁdgﬁﬂﬁﬂggﬁ a%_%néﬁnggﬁﬁeFeﬁiébl%n%anner. In
a simlaf walit + hehangheebat 112 aghnbdebopfieéd 1pn aan airorriast amdl rel i abl e

manner. The geonmdiltey ®imide, apgl @ Ramitalk &béﬁ,\ﬂfsth@eaﬂ%%t iR toabe
5122. Figure 13 shows

adjusted to coincide with the position of th | at

t he termlnﬂqaﬂxgﬁnﬂﬁiﬁeéuﬁps% ofid ?@aﬁ%%b?%ieg?ﬂi%%ﬁid@%??%%z e angl e
zone 133 betgsemetiryo cddjtdceptnover bagall2Wablliovanthe peeitidhisoadmgl e i s
nore adjusted to coincide with the position of the plate

15 122.

Figure 13 shows the termination zone of the secondary
membrane in perspective. An angle zone 133 between two
adjacent vertical walls can be seen. This angle is more
20 open than in the case of the first embodiment so there
is less 1risk o©of detachment by peeling. However,
depending on the sgize of the tank and the peeling
characteristics, a securing bracket may optionally be
fitted, in a similar way to the bracket 31 in the first
25  embodiment.

Although the invention has been described in relation
to a number of specific embodiments, it will be obvious
that it is not limited to these in any way and that it
3¢ encompasgses all technical equivalents of the means
described and their combinations if these come within

the scope of the invention.

In the two embodiments described above, the flexible
35 sheet forms with in particular the plate 22 or 122 a
connecting device which impermeably connects the sheet
of a prefabricated panel to the loadbearing structure.
One connecting device has been described in relation to
a floating wvessel and the other to a land-based



20 open than in the case of the first enbodinent so there is less risk of
det achnent by peeling. However, depending on the size of the tank and the
peel i ng characteristics, a securing bracket nmay optionally be fitted, in a
simlar way to the bracket 31 in the first 25 enbodi nent. Although the

i nvention has been described in relation to a nunber of specific

embodi ments, it will be obvious that “if2is not limted to these in any way
and that it 30 enconpasses,all technical, equival ent 8f t he . neans .descri bed
and their cofPatPEAs FPtPh€§8n885énﬁjFﬁ?ﬁc?ﬁem§¥o§8 SYSFh&Si 78t i on. In
the two enbodiitints fdestinpedesdml eyr tehd dridebialsked 86ntakeerforns with in
particular the plate 22 or 122 a connecting device which inperneably
connects the sheet of a prefabricated panel to the | oadbearing structure.
One connecting device has been described in relation to a floating vessel
and the other to a |land-based - 12 - container. Both connecting devices
may however be used with a floating vessel or a | and-based container. - 13
- CLAI M5



Li quefi ed natural gas container conprising a |oadbearing structure (11,

111) and an inperneable 5 and thermally insulated tank designed to contain
| i quefied natural gas, said tank conprising a plurality of tank walls fixed
to said | oadbearing structure, each tank wall having in succession, in the
direction of the thickness, proceeding from 10the inside of said tank to
the outside, a primry |nperneable barriér; a primary thermally insul ating
barrier, a secondary.i nperneabl e barrjigs,ged a secondary-thermally :
insulating barrier, said tank walls conprising at |east one 15 verti cal
wal |, the secondary inperneable barrier of said vertical wall conprising a

first i nper t heabl eLﬁcﬁ@&ile(éLG nddbraBl §Ae t@@nﬁalﬁ@rd \ﬂ@ﬂnj)rmgi cgnnecting

devi ce whi ch |nper£e $%¥ connect ai d f(lrst:L n%able meet tg sai d

| oadbearing 20 strORENH 1 &hiH |neﬁjbe| g cﬁgragteﬁ1?85mln tRat said

connecti ng devi ce en@pthsemaé1Y|u$muﬁataﬂ plaatkke {PigriP)tparahtainto said

first inperneable §%§g tﬁﬁ%gndgggpergggglquﬁggekm&%%islgg) which is
to sal 25

on the one hand bon i'rst_| npermeabl e sheet on t he ot her
hand connected to BAFER¥IE%tohetankpralss EbKedi HBr & Cp5iPHe
preceding claim |Qtyﬁmtﬁréajéhéwcmnd:nnﬂEUﬂnahhg-sheeMucssﬁﬁenibia 30and

has an unbonded zonee betuean Hie If 1 shel MREIEANLE shestedithg hebhr st

nmetal plate. Cont arner “accord 0 ther cedi ng cl al s,
which a tHird |npth%abﬂ%l@%e@§ @@36 tagk]g) the Eﬁﬁﬁééetoas§F&mﬁFYst netal

plate, said secondihppehs®sid e sheet-ibei ng kondegdrigasqi d tuhiekthalmper meabl e
sheet. Contai ner agggﬂf Q%nto %%SH%LIIhe grecggéggdaryl4zﬁ@ermeable
) barrier and a gecondary thermally insulating
barrier, said tank walls comprlslng at least one
15 vertical wall, the secondary lmpermeablebarrlerof
sald vertical wall comprising a first 1mpermeab1e
| sheet (16, 116) at the top of said wall and a
connecting device which impermeably connects sald
first impermeable sheet to saild loadbearing
20 structure, said container being characterized in
that said connecting device comprises a first
metal plate (22, 122) parallel to said first
impermeable sheet; and a second impermeable sheet
(17, 117) which is on the one hand bonded to said

25 first impermeable sheet and on the other hand
) connected to salid first metal plate,
2. Container according to the preceding claim, 1in

which s=aid second impermeable sheet is flexible
30 and has an unbonded =zone between the first

impermeable sheet and the first metal plate.

3. Container according to either of the preceding
claims, in which a third impermeable sheet (23,

35 123) ig bonded to said first metal plate, said
second impermeable sheet being bonded to said

third impermeable sheet.

4. Container according to one of the preceding



claim in which said first netal plate i welded to a netal conponent (21
121) connected to the | oadbearing structure. 5 5. Contai ner according to the
preceding claim in which said netal conmponent has a vertical part (29,

129) and a horizontal part (30, 130), the first nmetal plate being welded to
the vertical part and the horizontal part being connected to 10t he

| oadbearing structure. 6. Container acco¥ding to one of the preceding
clainms, in which said first inperneable sheet is bonded to a |ayer_ of
i nsul ati ng mat eri @1lirs), okn Wiy 57 of o bl Yoo REED #%rWﬁi@edpart of
the secondary therygl by rigtsul addup@rRanr i €11, 7120pntcannektagceditig: to one
of the preceding i i i ch ?aid | oadbeari ng structure

Ia&ﬁ§, i.n W@t
20conpri sesverti cattoncrat el -$8EtPORs installed on 1and. 8. Contai ner
according to one of the preceding clains, in which said | oadbeari ng

structure s25conprigssdileAouBLE -G o athkoabideyrEfeliain, in
which said metal component has a vertical part
{29, 129) and a horizontal part (30, 130), the
first metal plate being welded to the vertical
part and the horizontal part being connected to

10 the loadbearing structure.

6. Container according to one of the preceding

) ¢laimg, in which said first impermeable sheet 1is

bonded to a layer of insulating material (15) or

15 to a plate of plywood (132) forming part of the
gsecondary thermally insulating barrier.

7. Container accoxrding to one of the preceding
claims, in which sald loadbearing structure
20 comprises vertical concrete wall sections

installed on land.

3. Container according to one of the preceding
claims, in which said 1loadbearing structure

25 comprises the double hull of a floating vessel.



