WD 2010/ 059059PCT/ NO2009/ 000376 1 DEVI CE FOR FLOATI NG PRODUCTI ON OF LNG AND
METHOD FOR CONVERTI NG A LNG CARRI ER TO SUCH A DEVI CE TECHNI CAL FI ELD The

present iWweedid@bsvel ates to a device for floating prodepeiringro®ioobdye and a
5met hod for converting an LNG carrier to a device for floating production

of LNG BACKGROUND For transport of natur Al gas to distant markets the gas
can be converted into LNG (Liquefied Natural Gas) and shi pped at sea by
means of LNG carriers. To date nore than 280 LNG carriers have been built

world wide. Due to the | ow tenperature of 10t he cargo &L‘%GBC the cargo
cont ai nnment BE¥IEH BRI QAENGHRQPUGTION il N6 ég@ kSRal 1 ati on.

Over the yeacoONOWERTH¢GADNGITARRERICGSUEH ATBEYIOE desi gners and

shi pyards to optim ze the technol ogy and reduce cost of the LNG carrier
cont ai nment systens. The LNG carrier market has been and still is

conpl et el y dORCHMIEALYIEMB 15cont ai nment system designs; the Mss
spherical tank and the nenbrane design. In the recent years concepts have
been pr oposethd presentaaventipnf fetades togp dn&pfasdlaatingproduation offkMG andfaerred t o

as "an RBLNG mRitod 18F coVerfihd\eh LNSLEBrrier 46 atdelfeelfoP Yiodefg beiduetibs BOLANG.
production of LNG In conparison with LNG carrier designs the anmount of

equi pnent needed on an FLNG unit will be substantial. Since the ship 20hull
and LNG st orBg€KH@RKBIND an LNG carrier are optimzed for transport of LNG
installation of LNG production equi pnent may be difficult or even

i mpossi bl e wWréhwatspsitgfifaturahgdsyto aliitextt hadretshtbe gas icgm betonveteslHingy hyG

and/or the LG, st ARETANKS) ahd shBPPPABSeal By kdhSs SNBNIGEOEHefsL Mo dagmor S
e B e ot oot PO BBRE 0 AR

dom nati ng T
al ternal( ve thesaegs(-16343)sthe icatgec-oniaihimanidiysteoman anilskG candercis $rommepar ed
to the dom na{d &gkyNEERALGEIORE ThOPsard Bens@drable difortdavRtRes Maderyent i on

is hence to providé a,syste nd nethod for floati duct i NG

whi o oan beletFieTne Py BhP it e (gl O AR BR A URL PN 1 e
obj ect of thearpeesemainmmenéay§tems.i s to provide a nmethod for 30converting an
LNG carrier t vice for floatin oducti on LNG. .S RY OF THE

| NVENTI ON Thggﬁﬁﬁgﬁ?ﬂieﬁ%ﬁtéﬁs:bEF'g?‘g‘i Sttcli]g 1%c%9@£eéyy8pn?ql{%g/$ ?’I ®product i on
of LNG l15<onpeorgaingient ¥W3t@0 13559056 METYsNphoieyl 0adazsl the membrane design.

In the recent years concepts have been proposed for creating floating LNG
production units, often referred to as “an FLNG unit” or “an FLNG”. Such a unit is
provided for offshore production of LNG. In comparison with LNG carrier designs
the amount of equipment needed on an FLNG unit will be substantial. Since the ship

20 hull and LNG storage tanks on an LNG carrier are optimized for transport of LNG,
installation of LNG production equipment may be difficult or even impossible
without significantly affecting the design of the ship hull and/or the LNG storage
tanks. In response to this challenge FLNG concepts have been proposed with LNG
storage tank designs being different from the dominating Moss and membrane

25 designs. The construction of these alternative systems is associated with additional
risks and costs compared to the dominating LNG carrier designs

The object of the present invention is hence to provide a system and method for

floating production of LNG which can benefit directly from experience with LNG

carriers. Moreover, the object of the present invention is to provide a method for
30 converting an LNG-carrier to a device for floating production of LNG.

SUMMARY OF THE INVENTION

The present invention relates to a device for floating production of LNG,
comprising:



2 a LNG carrier conprising a ship hull and at |east one spherical LNG
storage tank for storing LNG a projecting hull structure fixed to the
shi p hul Iwo 2810l08639r oduct i on system for converting nat ural/NESIY@ITBIG
where the LNG 5production systemis arrangged in the projecting hull
structure; neans for transferring LNG fromthe LNG production systemto
the at | est one spherical LNG storage tank. In one aspect according to the
i nvention, sene ehéMEhtcarrodr dongrisi(g prlaguedli onl Byedstone splagricah &G storadee
ship hull. 10l Bp&oRsRayGaccording to the invention, the hull structure
is fixed to the outer Side surface of the hull of the LNG carrier. In one
aspect accordi ng h@réjbetingkelsiratturd figedtu thelBblg hwind the hul | structure is
an integral structure. ~I'n one aspect according to the invention, the
hul | structure i sawN@edodustionesystsimpfor Shuydrting mabyel gasgediNGcwberti thg NGt he

inventiof, aprddAPeén SWtEAGE afbngdBintuk [prejketiicd Wil sirbetapdst antial ly |evel
with the main deck of the LNG carrier. In one aspect according to the

i nvention, the huhleass fardtanséeriiagdi¥@dgeul thebloME prioduviadresysteu¢d thof attlag shi p

hul' . 201 n opge gRerchl PREPS@E@ thek.t he invention, it conprises means for
receiving natural gas from an external source and neans for conveying the

nat ural gas ImofidiespedbiGquoodiugtod die Syshteem, sbmeaiemaspefthalbbier piodgction t he

invention, thea byl ﬁﬁlﬁ]%%ﬁdti‘ﬂrtﬁeisﬁi wahertight. I n one aspect according
to the invention, tﬁe | structure conprises buoyancy 25conpartnents. In

one aspegt atcondadp@ct fccobding My e in@Batidd)@hdblill sehictued 14" fexeand theeuldNGde
producti on SYSEED &' ife REHVJfQEQLNG @;r {?gt rofitted to the LNG carrier. The
present invention also relates to et hod for convert i ng an LNG carrier to a

device for flpahd Rpebt RBoedinSRo e NG ti M EEEsKiBAUUINGICRE Hufl'stiue GO TPEA Si Ng

a ship 30hul %ntgé\rglsgucltgr%st one spherical LNG storage tank for storing LNG
wherein the :

In one aspect according to the invention, the hull structure is welded to the ship
1S hull.

In one aspect according to the invention, an upper surface of the hull structure is
substantially level with the main deck of the LNG-carrier.

In one aspect according to the invention, the hull structure is arranged above the
water level of the ship hull.

20 In one aspect according to the invention, it comprises means for receiving natural
gas from an external source and means for conveying the natural gas to the LNG
production system.

In one aspect according to the invention, the hull structure is watertight.

In one aspect according to the invention, the hull structure comprises buoyancy
25 compartments.

In one aspect according to the invention, the hull structure and the LNG production
system are provided to be retrofitted to the LNG carrier.

The present invention also relates to method for converting an LNG-carrier to a
device for floating production of LNG, where the LNG carrier is comprising a ship

30 hull and at least one spherical LNG storage tank for storing LNG, wherein the
method comprises the following steps:

- providing the ship hull of the LNG-carrier with a protruding hull structure;
- arranging an LNG production system in the protruding hull structure;

- connecting the LNG production system to the at least one spherical LNG storage
35 tank.



met hod conprises the follow ng steps: providing the ship hull of the
LNG carrier with a protruding hull structure; arranging an LNG production

system i nybhgioasessoudi ng hul | structure; connect ipag/Ng¥80ddV6376
production systemto the at |east one sphefical LNG storage 35tank. WO

2010/ 059059PCT/ NO2009/ 000376 3 I n one aspect according to the invention,
the nmethod conprises fixing the hull structure to the outer side surface of
the ship hul ln oh©lagpeet asjpedihg a6 Ciy Givegtid thé énetlodeddn srises tihxén grateniad]

conpri ses mggh&grét}&ethg!duer%%c{?gs%%%ﬁotf(ﬂletQﬁPﬁmlp hull. 5I'n one aspect

according to the i1 nvention, od conpfrises retrofitting the hull

structure anth bhieadgict REQPUEE O hSKSERITdA,QhE RIS oripides WdldiABEhanRRCT
accordi ng tosltr{}gt en%etﬂ%'s %’hlflpe met hod conprises providing the hull
structure above thewa er'! ine of the ship hull. DETAILED DESCRI PTI ON 10l n
the fol low ng, bRE GERVEScthdihg RE tHEBRS ch@ort, NRe ARG RBEHN S RWIrB9SEH (tAS thehLaws:
Fig. 1 illust rattes a%Iharh\;Gew ﬁfg&ta t%,gtl ca{ﬂ t%oss t%ﬂﬁ LNG carrier with four
spherical LNSTPEHI&GANGHNG LT PP R Sgste 1) DG SPIPW'6f an FLNG unit based
on the LNG c i ' ' : - vEl b b HST T se
B bhehsley Iiéc%gglili%éo the invEhifon, 3¢ m%o%#cdrhﬂaé%té PRE R ARE Yl

sections of r e s of the ELNG 15unit.” Fi Il Fustrates an
alternative é%f)tﬁren%?ﬂveé ef"’labe.rﬂﬁ? ngthShélhg Ing el enents of the LNG
production system Fig. 1 illustrates the general arrangenment of a typical

Moss type LNSak i) DESCROTHONNG carrier is used for storing of LNG 1.

The LNG carrier 1 conprises essentially a ship hull 2, in which spherical

LNG sto5gae yanfsrghodfy RO Ee Gy FUSuGSAL LB yh ddusgRsLORDRdL Ve |

known for_a S _ _ escri nodetai ereln._ln
t he enbodi nP'F'ig.SlhﬂMBtrht@s B'p@an diewl b¥ea Hﬂﬁ&%ﬁéés&&péLW@iﬁi%?%i{h%hr §Il§m§fda133|
LNG st or age i%%ani’s

Fig. 2 illustrates a plan view of an FLNG unit based on the LNG carrier in fig. 1.

Fig. 3a and 3b illustrate transverse sections of different embodiments of the FLNG
15 unit.

Fig. 4 illustrates an alternative embodiment of fig. 2, also showing elements of the
LNG production system.

Fig. 1 illustrates the general arrangement of a typical Moss type LNG carrier 1. The

20 LNG carrier is used for storing of LNG. 1. The LNG carrier 1 comprises essentially
a ship hull 2, in which spherical LNG storage tanks 3 are provided. The LNG carrier
1 is considered well known for a skilled person and will not be described in detail
herein. In the embodiment shown in fig. 1, the LNG carrier 1 comprises four
spherical LNG storage tanks 3.

25 It is now referred to fig. 2, illustrating the present invention as a device 11 for
floating production of LNG (i.e. an FLNG). As in fig. 1, the device comprises an
LNG carrier comprising a ship hull 12 and at least one spherical LNG storage tank
13 for storing LNG.

The device 11 may be utilized as a more or less stationary floating unit anchored to

30 the seabed or positioned by DP; where natural gas is converted to LNG on the
device 11 and where the tanks 13 are used as temporary storage. In such use, the
LNG will be transported to the marked by means of other transport vessels that fills
their LNG tanks from the tanks 13 of the device 11. However, the device 11 may
also comprise a propulsion system 14 for transportation of the LNG.



251t is nowreferred to fig. 2, illustrating the present invention as a
device 11 for floating production of LNG (i.e. an FLNG. As in fig. 1, the
devi ce conproaaso@ LNG carrier conprising a ship hull peravotoatoobzast one
spherical LNG storage tank 13 for storing 4NG The device 11 may be
utilized as a nore or less stationary floating unit anchored to 30t he
seabed or positioned by DP;, where natural gas is converted to LNG on the
device 11 andheudervigetondLNmd feBher eomgess aspromepog vyl sstugtuagd 6 fixedgadhe

use, the LNGsHVb'HulleZ.t‘I!’h%r}ﬁB tiﬁghhﬂ strh@tulﬁ@llKQQd&i/otE@a%-daile@fsb&_[sohr ansport
vessels that fills thei,r

str, re, which isLa ce; tank% frc)m'tbges t% K3 &13’[ Ofoid qg‘ de)(l}ll °S g'lf

However, the §&U'Te Y e 'Erﬁ“oﬁ‘ﬁ?ss ShPESE dFR ARG gpie of 2
transport at i 8fipofhe BeonspGstrugipre b4 arayssos therpuog/odosréics oflike el pEe or
EL:\IlG i% 5 % t iRrshehpNj feexamplQitecipongostrictatd’ LE naly ehbelibd esltHedhigBuishi p

u : e pr t r ure. 16. - - on
structure, wf%?c]ﬁ&?% gﬁk?sér?)#qls%% g%u‘#glted{aéglé:&l%géglse S? ﬂ@{fﬁgg?rff ﬁgg &llpt)Ar %? 8%1? 8‘?? om
the side of &NShFYrieThe sponson structure 16 may be fixed to the outer side
surface of tlim

hul | the .ship hull. for anpl t he sponsaon_structure
76 rmy be el Beqted T e pRERnto Sroquitc £ AR R A REIRE dp pletER ] <
sui t abl e f or sthegthts, fer example eldthe gntire BUINGX isrhyilt RGSadev $tegcturthe ship hul | 12
and t he, spongon structure 1 y. al sp be arranged as_an integral structure,
for exalibl o R% SHARMARIIE & FEME e Rr SR SHORUSS |6 EPTPEISCS D SSHUHRS: n
fig. 2 and fbge sBasbn strhetusponsach sitle (anpoerdlérdpenpsidee of theoshsp huldtldr es,
one sponson structure on eacg i de (starboard and port side) of the ship
hul | 12. As SASRAVRAnfig 3234 érsl?dt@b‘}PPFﬁée%%g‘ihecf@eRS%‘fStELF?é“r§p1(§rf§6¥1be at
struct ure 1l6theesanizeclatatidneassthmenah declt bDtheashift hell nmi fiig.dacik i0§havhethahihe

hul I 1'n i ggp3Roh ktrbStusd PBMs 4B oS P ANSQReS 1Vt WS Lhl &hipsh @l | &nged

above t water level A of the ship hull 12. 15Consequently.. the . sponson
Struct Ul ToCRRFAREN g EPPOTRE YHCHAE LR BAPT TR CHOA NG FEHE Tor a
dry dock dur migouhtherneed dbt @ dindogk dwerstheowefitmg priocessul d al so be

possi ble to arrange the sponson structure 16 so that it is entirely or
partial |y bePoWevRe twyesld aleq Be passible tp aHpags Hiy spenpoystragureresaitighdh
struct ure l6emtinelper patiatlyibghtw thdewater ldvebAs ponsbeated iufipudle 16

20contri bute to the buoyancy and hydrostatic stability of the FLNG when
submer ged i nThaseensoptstiyigBITE d Speahbe waterhight. Heacodhesponspa|stinciuieipg. 3a is

i ndi cat2@l f ocomrivass®l theaogarddyemd HyslrdsvatidNability betHeNG NGomaga stbinkgzel3.
When the tan £ loaded with LNG the sponson structures 16 will normally
be partially subnerged in water and hence 25contribute to the buoyancy and

hydrostatic gtshbuld by noRatthAnBE wakaVevel A in fig. 3a is indicated for a vessel where
there is no LNG in the LNG storage tanks 13. When the tanks are loaded with LNG,
the sponson structures 16 will normally be partially submerged in water and hence
25 contribute to the buoyancy and hydrostatic stability mentioned above.

The device or FLNG 11 further comprises a LNG production system 17 for
converting natural gas to LNG. The LNG production system 17 is arranged in the
projecting hull structure 16. However, some elements of the LNG production
system 17 may also be arranged in the ship hull 12, if suitable. It should be noted

30 that the term “in” is used herein. However, a skilled person would know that the
different elements of the LNG production system 17 may be located inside the hull
structure 16, inside the ship hull 12, on the deck(s) of the hull structure 16 or the
ship hull 12 etc or wherever it is suitable to provide such equipment.

The device or FLNG 11 further comprises means (not shown) for transferring LNG

35 from the LNG production system 17 to the at lest one spherical LNG storage tank
13. Moreover, the device 11 may also comprise means for receiving natural gas
from an external source and means for processing and conveying the natural gas to
the LNG production system 17.



The device or FLNG 11 further conprises a LNG production system 17 for
converting natural gas to LNG The LNG production system 17 is arranged in
t he proj ewdi2ogy/dspdsb structure 16. However, sone el enment CoiNG20@/dodi36
production system 17 may al so be arranged 4n the ship hull 12, if suitable.
It should be noted 30that the term"in" is used herein. However, a skilled
person woul d know that the different elenents of the LNG production system
17 may be | o&utcedh¢ huil deuctuee héildoesnotmibstastididy affeditte shipcrdhid INGI 12, on
t he detCkE)IS) f)tforziééetaﬁkﬁ éteStheUl Ut chie Qs 4nfc°lech§_||1':'rll\m g%ducﬂianﬁyﬁﬁﬁgw;ﬁylf; It
is suitable to, provide su ui n . e device or urther
conpri ses nezsalﬂgé%e%g(f g%ﬁeiﬁﬁlteggpltgﬁ%fgwgr?qrﬁlﬁr'LNG 35from t he LNG production
system 17 t ortii@odt reh§pdd QN6 SRREHrE te diNSrat QiAEa S 8Pthe G MBEEQYGT - the

device 11 may al sq._conpri.se nreans, f receiving natural gas from an
ext ernal” sou 36%6'5;13% catgd “ﬁﬂb@g(s)frg]]ﬂﬁl%r&f‘? PFeSHAS P he natural gas to
t he LNG producti oh7sydt’brdendte conpra2esbd/ndsBi&G0PCT/ NO2009/ 000376 5 Since the

hul I structure 16)9o@sndied a gHdptcanttdlehy nRldhRC fort d18anihé Bf M daslfom NG
storage tanks_etc, the hull "structure 16 and the LNG production system 17

are wel | sui PYSTE £3U58 retrofitted onto the LNG carrier. It is now
referred to fig. 47dpegtes gpepadiatker ent el enments of the LNG production

Ssystem@7 are indyeatsedh liquttaetidb®hcdmadbrirfuefyene thegikbers: 17a - 17b
denot e corrpr_essorlgpgéﬂoc?gs L4 dggx'ﬁ%ﬁl% fgrgg&irprgjbé&%t ment nodul e, for
§ fromthe externa e "oy

cl eaning of the ga m sourc enotes a 1|oi pe rack
CTy

10- 17e denotes a NYgudhdenpigvetadigustacsionmedide onchgoelmg wadulerespegtingties a
cool i ng nodu for, coolin ur.poses 70-17h denote, yet a |i.quefaction
ool 6 ang B eR eI B B BERT S D Por SRl dhoE g AR e
known for a gtgcribed fwdheron detibhetiel | not be described further in detail
here. 15ln the _hull, K structure 16 ther al so be.provided voi ace(s),
et or AT I st PRI ICOTeL RS MAbA Ot G Gt SR RTBE DONT HOE o o
extracted bytankés)l diGapkGa diet storagsyod thedrociimnsippndoetcsextuted by th LNGhow be
descri bed fuptdwictibRsgl@tal | . The sponson structures are steel structures

with stiffened shell plating and transverse 20franes/bul kheads, designed so
t hey can be Wbt dpahsdinrseactuyred will hewsheddesscabed hettehiipdéalll TR spatsioah has

only a m nor g inasds P8 sfeBestHRSLQR vAth {i{terisRel? llzltirl%zandﬂ%s%%gson .

struct ui(is rrgy be/ dﬁfﬁ{ggged and nmanuf act ur ed b‘é se Of coayﬁen I o(gfab spl p

struct uf® el SrBrPdulliieadsidegiensy 50 daeyard Mol FEar HieFtly ft B1G 3ids Qlpige ship
hull 12, which has only a minor impact on the design of the ship hull 12. The
sponson structures may be designed and manufactured by use of conventional ship
structure elements like steel plates and rolled/built profiles etc.

The scantling of the sponson structures shall be satisfactory for supporting the
25 weights/loads from equipment installed on top of the sponsons, external sea
pressures, internal tank liquid pressures etc. The sponson structures will also

represent a significant increase of the overall longitudinal strength of the ship hull
12.

The top side of the sponson structures may be prepared as flat decks, which

30 provides space and structural strength for installation of equipment. This is the
primary purpose of the sponsons, but equally important the sponsons will provide
additional hydrostatic stability of the vessel, when the sponsons are submerged in
water, which is an important aspect given the significant weight and centre of
gravity of the equipment associated with the LNG production.

35 The main dimensions of the sponsons will depend on several factors, like required
space for the equipment to be installed on top of the sponsons, required hydrostatic
stability contribution from the sponsons, possible requirements for using the interior
of the sponsons as liquid hydrocarbon storage and/or ballast water tanks etc.



The scantling of the sponson structures shall be satisfactory for
supporting the 25wei ghts/| oads from equi pnent installed on top of the

sponsons,we%hfyjddlsesea pressures, internal tank |liquid presoroesosig. The
sponson structures will also represent a s(%]gni ficant increase of the

overal |l longitudinal strength of the ship hull 12. The top side of the
sponson structures nmay be prepared as flat decks, which 30provi des space
and struct ur o issibriecaitihtfaothd mstadidraisi eyuallf aeepdtveEdt newbiisds shdt he pri mary
purpose of { Ben ARABACAMccHE sGeitiBh lifseh AT S HaOGhRRATAIRDAL i aI RYIdhe
addi ti onal hydros atiMi sha 11Tty of the v ssel, V\/nel&gé%e spons nsl_g%r?ﬁ
submer ged i nOhHCP fRHl d1h and nenmnasheR it desigeet theilH sterass fagki + iHeake
wei ght and cé&mt ingewtforgrepvéseytsai dppertaqity goentilizisg aticad e dxmiing LINGe cariNEGrs
producti®on. JF5FhRT8AR di mensions of the sponsons will depend on several
factors, like required space for the equipnment to be installed on top of
t he sponsons The gporsoas niaydreosteded and tfatedl totthe sopthullbittucturefin arbufilldéng dock
sponsons, possi bil: o] i t i : | as
liquid hydr odce %ﬁyéﬁoﬂgﬁ%ﬁéﬁ%g’&@sﬁﬁé E’?y. ahkt(‘:‘oeﬂr’.é1 ?%%@de% i ARy
2010/ 059050 P (et TsodeBWESR the Ship diiflda dorting RlesKle an kitingrvey.
equal | y attr dbtispensons tonbabuilt thsseanoncamd/ Bfted omfinakposcidont he skonrsares or

i nstall gdionagRfiXg BAR e HYr T fIRAR Nt RFedRRi @BcQurl iR ShRidS nd2 and
no i npact on the design of th

LNG st orage fank. 3. nce. the i nvention.
oot ooent s afPUBBB Lt PRSI Fo DF QM aTS bRy bt YNGR Pis Tahs
FLNG units. Whd. sponsons may be erected and fitted to the ship hull
structure in a building dock at a_shi pyard. wevesr, the sponsons al so
be desi gned &nde épgeacwhvemrégmw SETHHY a?dgea(l of iftopdng cvﬁéggmﬁ
hul | is fl oats algo proondsi. de raentoorteldi dbovaghgUdyG citréerspoospnsiniga shep bullll2 i n

secti ongs andah i bt RdsddheldpRBlicA1 QNG is@tabY 1HRF o LEBARS ING 1PhL ARMHJAY cr anes.
For sinplificatian o rection procedure the exténsion of the sponsons

the e
as far as pogglian‘éesi'i‘etfﬁﬁ‘b‘@méosﬁ‘mshed within the flat-of-side area of the
in hull. A : i jer: i f ti
product i on of L ;E;Q@é“;%fhsﬁs‘@ e 25ril ENGLRATdr 3ot 8 pPorHRHhE iy Sl ' O

conprising a shi% hull 12 15and at |east one spherical LNG storage tank

L3tor stori ng LaneIe W PRS- SRIRGE S56hN3 FONLAWARREFRT ryPERYRE N the

ship hull carrier w protrudi u ructure

arrangi pg an.LNGnRE fhe AN G 2o @1BtibA dySteh€7 BE e 4deng ohbkph&idabEier € 16;
20- connecting the LN kp{30duct| on systém 17 to the at | east one spheri cal

LNG st orage tankO£§C tan
The method may further comprise the step of fixing the hull structure 16 to the
outer side surface of the ship hull 12.

The method may further comprise the step of welding the hull structure 16 to the
25 ship hull 12.

The method may further comprise the step of retrofitting the hull structure 16 and
the LNG production system 17 to the ship hull 12.

The method may further comprise the step of providing the hull structure 16 above
the waterline of the ship hull 12.

30 Further modifications and variations will be obvious for a skilled man when reading
the description above. The scope of the invention will appear from the following
claims and their equivalents.

35



The met hod may further conprise the step of fixing the hull structure 16 to
the outer side surface of the ship hull 12. The nmethod nmay further
conpri se wbeostemsof wel ding the hull structure 16 to treTAERbogpoo376l 12.
The nmethod may further conprise the step of retrofitting the hull structure
16 and the LNG production system 17 to the ship hull 12. The nethod may
further conprise the step of providing the hull structure 16 above the
wat er | i ne of CidM$i p hul | 12. 30Further nodifications and variations wll
be obvious for_a skilled man when readi ng the description above. The scope
of the inventi BRViseIfPr Hppliéng prodyatiemer Lbli?l is#l&i ms and their

| ent 059059PCT/ NO2009
?ﬁgg?ngnpfoduct i 83“11\84} ERE" CoMpPS %éﬂ'pq}ﬁ]l_@é}é%?* E}éss Y’ﬂlﬁ@l ]gl(lg'hl p
hul | (12) an8tosagd tenk 1 dnfer sishimgi IG; LNG st or age t ank (13) for storing LNG
5 t hul | st t th 12 LNG
p?ong{|§n|ggstgn?ég?%gﬁﬁghﬁgg %?W%@“ﬁég%péP%@%g’géuﬂ ’mhére ?he LNG

duct t

PRI UL i v e A A e
spherical LNBMN{ BF “PaﬁKStGTSlf arrfeae Bet\]i‘Fé’éOJéé%’b% AR gtreetugs 6iGh 1, wherein

I t f t he L 1]
come e erents o gy SLadENINIER LA bREHEPREHA L LA 1o
is fixed to kﬁé0©®§EWH§PHBN§hﬁP§é@‘@@kﬁﬁﬁ hul | of the LNG carrier.
gt r l?(?;“uf(g ( 12) %Igji’é agﬁo l al @éfiln\é\? r}s?rgg,osrgel: Blerr]nl’é:lnlts (gtlt%)e Lq\rl]g ptr(r)](?ucr‘gll’(l)lnl

system (17) is arranged in the sh1p hull (12).

3. Device according to claim 1, wherein the hull structure (16) is fixed to the outer
side surface of the hull of the LNG carrier.

4. Device according to claim 1, where the ship hull (12) and the hull structure (16)
15 is an integral structure.

5. Device according to claim I, wherein the hull structure (16) is welded to the ship
hull (12).

6. Device according to claim 1, wherein an upper surface of the hull structure is
substantially level with the main deck of the LNG-carrier.

20 7. Device according to claim 1, wherein the hull structure (16) is arranged above the
water level of the ship hull (12).

8. Device according to claim 1, wherein it comprises means for receiving natural
gas from an external source and means for conveying the natural gas to the LNG
production system (17).

25 9. Device according to claim 1, wherein the hull structure (16) is watertight.

10. Device according to claim 1, wherein the hull structure (16) comprises
buoyancy compartments.

11. Device according to claim 1, wherein the hull structure (16) and the LNG
production system (17) are provided to be retrofitted to the LNG carrier.

30 12. Method for converting an LNG-carrier to a device for floating production of
LNG, where the LNG carrier is comprising a ship hull (12) and at least one
spherical LNG storage tank (13) for storing LNG, wherein the method comprises
the following steps:

- providing the ship hull (12) of the LNG-carrier with a protruding hull structure
35 (16);



5. Device according to claim1, wherein the hull structure (16) is wel ded
to the ship hull (12). 6. Device according to claim1l, wherein an upper
surface olotbhm/dsmish structure is substantially |evel w thTiNGRosmionz7deck of
the LNG carrier. 207. Device according to glaim1, wherein the hull
structure (16) is arranged above the water |evel of the ship hull (12). 8.
Devi ce according to claim1l, wherein it conprises neans for receiving
natural gas fr omangirexdrel N&l peolucten aydemdainsinf the pcatnvdiyg hglltsheichae (it @), gas
to the LNG production s%stem (17q)1. 259. Devi ce accordi ng% to claim1
wherein the huldongesting e d-NGeroductiparsystenyhi’) to il atpest oae sehasicl AN G o
claim1l1, whereistorapetdmltd (135t ructure (16) conprises buoyancy conpartnents.
11. Device according to claim1, wherein the hull structure (16) and the
LNG product i d3- Mygrodmccerming faeclgitaiZdedierain e methodfdompsises Hixirgethemal]

carri er.5 3012trudvbic@d) tothechuitsedilié Bgfade dNGe CRiprigr (129. a device for
floating production of LNG where the LNG carrier is conprising a ship hull
(12) and at [léaMethodecspideng tatlaimiG2s whesge theamkthpodZpnfporses wetding thaN@ll
wherein the g@ﬁ&}gg&'\%qgm{}&es:ﬁig hel1f(ep). owi ng st eps: provi ding the ship
hull (12) of the LNG carrier with a protruding hull structure 35(16); WO
2010/ 059059PC3/ MegAHco0RBTH tdBclaan ridngihageiathcd iNGhod adugirises rapsfitaeng tHe) in
t he protrudi Rg Rithbdd {169LHEShE LG préfRNes i A0m!(19) H\{fﬁe%ﬁ#h\mt@;. system
(17) to the at | east one spherical ENG storage tank” (13). 13. Met hod
accor di hgy t?lGJ BletholZccotidnigtonciahr 1@%@@&@&@?3@3 cfoh)r?rlfslgs E)hﬁl)idilihiglthe hull
5structure i r ip hu 12). 14.

Met hod accor%t?%l(ah%o(tlgfgi%nj%ei{f%v\ﬂgrr%%n&?ﬁgS%trhl(l)g(%?h)'npri ses wel ding the hull
structure (16) to the ship hull (12). 15. Method according to claim 12,
wherein the method conprises retrofitting the hull structure (16) and the
LNG production system (17) to the ship hull (12). 1016. Method according to
claim 12, wherein the method conprises providing the hull structure (16)
above the waterline of the ship hull (12).



