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Title: REBU CI DOUBLE HULL. TANKER AND METHCD
REBUI LDI NG AN EXI STING SI NGLE HULL TANKER | NTA9QANUARY 2007
REBUI LT DOUBLE BULL TANKER Abstract: 'T he present
(12) NIERNATIONA e A BHLEGATION BUBREISHEDIUNDER [THE 84T COOBTR AMON BREATY (PCT)
met hod of rebuilding an existing single hull tanker
(19 WorldtIoteBectuglbRriopdrtydoubl .__/J‘--\.s\ tanker (10). The
I i A P ;
iR Bioeicadi Wiy 522t g T TOTOAT T
doubl e side hulls. Tlhe in&g&wal |y rebuilt double
@dtIneralioral PublicitiogPstet he exi st i ng outlent¢gyaationghPhblichtion Number
(1S4Janpany 2006#5103.20@0 bot t oGl | (15) WEh20044005b24d A1
ced apart fromthe existing outer
(51) Inddkatienan HatdhtlClassififatig: eXt emssmjs/bg/ (satxnuslgﬂateajmubsl(;em@uzﬂ AE, AG, AL, AM, AT, AU,
hul I s i nclude the existing inner &4 8&BRMHG BR,BLEY, CAndl CN, CO,CR, CU,
(21 Infesptiongk Anplicatiog Nupbery s | spose%Z B DEr %IDZ%EFSE%KG KPGD GE, GH,

Yoo 29
apart fromthe eX|P§iUU&2§?° H)F]er s. ;?%E ‘E KR,KZ,1C,
22) 1@ RMbadruflebRl: € Dot oumy J@gjdnl 20038 conﬁg %ﬁ%g ‘i‘;é\,’i% Gq{%KSgI;DI\ng

the rebuilt sidehulls. 'the nethog kel udas: ﬁorrmmgrz UA, UG, US, UZ,
(25) Filipgdangyesw doubl e hul |, i ndingdi ng avayew Ylouklzer, et t om
26 P&%catlon%ad new doubl e side ql | s, over at |east the
gyl ng port i on ( % f(Sf)h]éemgqaaql] Rtelies ional): ARIPO patent (GH, GM,
(30) phJ}ﬁ)t]aJtd ing the new inner bottom hf: [-5i HVeMbafl): gLoVeFZ UG, ZM, ZW),

6/es7exi st i ng oout We2 (wow tom hud | 6 Iﬁa; ( MD, RU, TJ, TM),
1Wg@§32cut i2hfebrudrh®03 (31.08.2693)0f U he %ﬂ elfls g;t ﬁ§ CY, CZ, DE, DK, EE,

9 o  de hul | t o @m 1l &LUQMC NL, PT, RO,
1can ora eg nae aese e u ern Y, SKY ER), pZ&Xﬂ(B BNGEF, CG, CL, CM,
an A i pg iz ([, e Fg 2007GA, WO ROOW/ OSIRME, SN, TD, TG).
RE@:{Leu,s Qaé(fazrl,gpz% sRGRUSLT DOUBLE HULL TANKER AND
METHOD OF REBUILDI NG AN EXI STI RGISINGLE. HULL TANKER

(72) IIIV‘N‘F’OaN REBUI LT DOUBLE HULL TANKE ith

S R SHAE. i e T e

POV EP OB A ABBTICAt | ony,NoL."60] 384, 577
on July 9, 2002. FIELD OF THE | NVENTI ON [ 0002]
(74) Addig: ROMEHtdvar) ). el aWesogenebal | Yor 5.0 -iddr e dbsiaelother@bbreviations, refer to the "Guid-
Lk @golirrgy Phek 4oteSse| Byiladdphid. P anpaYotef @@ Gbdasand Abbyevgations” appearing at the begin-
IHeYEUPI t doubl e hul | tanker and"# shtialeésceebdicl bty

—aR—ex+-stHrg—sthge—huH—tanker—rAto—a—rebut—double———
(54) Tithy REBUIHINKBIBLE BIACKGROUNENIDRETHE AHYRYENTPION ANJDO3 NG GLE HULL TANKER
INTO A RERYHITARY VRN eldr 'gdXWbvi ng i ndustry is continually

faced with customer demands for new and i nproved tank

vessel designs and for new and inproved nethods of

modi fyi ng the”d\?m gn of ex] ﬁmz%mamvvessel S.

Substantial cost savings caFrFiAM PP RErTZed by a  vessel
owner in nodifyivrg er reb i} di ng exi §3t|‘£ng ank vessels
to i ncorporate j.'jm”uH N WW ssel designs or
ot herw se ext end fefof th JNjvessel rather
t han payi ng tIh\eiRgsf —of2 bu Idiﬁ% 1 evitank vessel .
[0004] In addi tflef:°neyvs overnmemaf‘%rgifenw ronnment al
regul ations pL&C i cth
requirements, Orgdl
These new oru{ ei;ﬁ]
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MODIFIED MIDSHIP BOTTOM LONGITUDINALS

(57) Abstract: The present invention relates to a rebuilt hull tanker (10) and a method of rebuilding an existing single hull tanker (1)
into a rebuilt double hull tanker (10). The rebuilt double hull tanker includes a rebuilt double hull comprising a new double bottom
hull and new double side hulls. The internally rebuilt double bottom hull includes the existing outer bottom hull (14) and a new inner
bottom hull (15) that is disposed internal and spaced apart from the existing outer bottom hull. The externally rebuilt double side
hulls include the existing inner side hulls (16) and new outer side hulls (17) disposed external and spaced apart from the existing
inner side hull. The rebuild double bottom hull is connected at each end to the rebuilt sidehulls. The method includes forming the
new double hull, including a new double bottom hull and new double side hulls, over at least the cargo carrying portion (72) of the
tanker by installing the new inner bottom hull internally over the existing outer bottom hull through access holes (80) cut into the
sides of the tanker and installing the new double side hulls externally over the existing inner side hulls.



desi gns nust be capabl e of securely holding a CAr Y 2007

and al so of being seaworthy. At the sane tine,
woemgedsieaist conply with shipping and envi r onneeit/a§2003/021079

requi renents and regulations. [0005] Conventiona

tankers conprise a tank vessel having a single hul

design. This type of hull construction provides a

single outer hull or skin that provides structural

integrity and acts as a boundary between the

operating environnment of the tanker (e.g., the sea)

and the cargo and internal structure of the tanker.

The single hull typically includes a shell having a 10
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EXISTING SEXGILE AATETANKERINI® A REBUIE T BOUBIEE HUKEL TANKER
shell of the hull. [0006] Tankers are vessels

ecially designed to carry liquid or fluid-type
CLAIN&E}%BB%O@E% as petroleumor chemcal products. A

[0001] D'TH&' agml&aﬂoﬂ%@alﬁ@ béﬁe’ﬁg Lfad l3|5|U sanker®(d)%o Pﬁ%mmﬁlicaﬁon

tanker's hull may lead to rupture of
No. aVB%hﬁETﬁkdmaﬂgbﬂi@ﬁQ% and thus spill or Ieakage of t he
cargo. This results not only in the | oss of cargo, but
also in pollution of the nmarine environnment and

FIELD3OF AMPRINVENTIONt | i ne. [0007] As a result of the
recent hei ghtened environnental awareness and severa

[0002] s Whp piviegtiomtedrespzenenntliiqbe dicttheiteagoing tuk yessshis atkive
L
par’ucularé M ﬁ%élgm {Hl\l/ﬁes ! e rah& 9 rnﬁ%!@o&ﬁﬁrteg&%(ﬂlg%?& ?xlstﬁél 41%88 Hunt

tanker1ﬂlo|zefebﬁﬂ>trmﬁibte lﬂxblrtanlter.m t. These doubl e hul |
requi renents are contained in the QI Pollution Act of

990 - been incorporated in U S.
BACK@V&&%%@@M@%N In part, OPA-90 requires that
[0003] alrhe sH s giﬁn 3Rk cy 8% nusgtfﬁﬁt%sttfy%%&%ﬂﬁaﬁ? Face® wlﬂh%st%mer

awar de ter havé double hulls and that
demandalfor mow sid nn@rgvenigtlask Yesbél desighs arglsforhew @n@u@@dvcﬁdnmﬂh@ds of
..dmarine tra ort n tro roduc
modify Rt e OrE BB A RTEE PR BB o eR eRged by
vessel dWARE $n HhB8fFyiaRér Zbhiding deRtng ianl V@ﬂsetshs irfoZfras tnpi@@e@ébnts in
the tanker. The U S. rules cl osel % paral |l el those, of

tank vegsgbdesigns &F athersisa pxirng theilifeoithy sk vessebrtherifianrpayingdhe cost
. [0008] This has created a great

Ofbuﬂd%%%é%wgn carr?ers havi ng exi sting single hull

[0004] t &mkddition, Heesgvesintegtat amdiedvitoanieatas ragulations plaer centaire

. to be rebuilt to i % ate a d ubl e hu#é desi gn at .
restrictighgp,afd regpiggmenss %eanﬁ PYSPEQWNGE} an eperaime hesmp i sgvired
t ¥
s e AR oIR8 88 S551 e A, Al v ame

time, a twkuvgml ravtecolrgdy) with sbippingtand ewmnmahr@lm@men@md

ankers in an effort
regulatlons

[0005] Conventional tankers comprise a tank vessel having a single hull design. This type
of hull construction provides a single outer hull or skin that provides structural integrity and
acts as a boundary between the operating environment of the tanker (e.g., the sea) and the

cargo and internal structure of the tanker. The single hull typically includes a shell having a



to conply with the requirenents of the OPA-90. Th
doubl e hull vessels typically have an outer huﬁﬁ‘iﬁ’(ﬁm\(zow

w@moinosae4 hul | . The outer hull and the inner hedt/Usm0$021079
have shell plating that forns the structural
integrity of the hull. A-xonbination of transverse and
| ongitudinal framng is provided between the inner
and the outer hull to help strengthen the shell
bottom,pi Iadrt side, a t41Bd4i{l sideca b(dJe,aa dveh| adl apldolity ef H‘u]]klieadssartdmtemal

t t | [ b
stifenipg, GapreAbaLERDT Cob s eieiendrs et R il | | Ther of or e,
[0006] t hﬁnl@éﬁ §1re \fé's'éells JRYialtg 4 8@@9311’3} li&uid or ﬂﬁﬁ[‘@ge Eeﬁg@é@esuch as

| e the cargo wou remai’n Securely contal ned
petroleum tOh p]memllqel prndneq’cs tzmpnoblenﬂme@gﬁy snglq)]mlbtra, keab isdhatglgmage to the

tanker’ §€1f1} é\ﬁ lclra:q tg avg E{t]hetatgl%% ’e%grgg%gnk%%lnd s%?)ﬁl 5rn%§kagg\6§ the

nV|ronnen

cargo. THIS1d40Rs BRIADSinSHE PosaSf @irgo, bﬁﬁilﬁ@irﬂiﬂllutlﬁﬁlemhéaﬂlamﬁr 10
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enwronmeﬁbﬁnc}]wamé%n&ﬁ@aéﬂnﬁ{ s. O course the provision of
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mishaps mieirt gcﬁiérniﬂk&ﬁ-ﬂ@glmnﬁ)ﬁﬁe%eﬂmpréﬁﬁnteﬂ KNS gfhk Odé GFdouble

huls ol SR WESTH USSP i oo T e ions it

These cﬁ)'dﬁlel Huﬂrrﬁ%lﬂ%ﬂentseﬁ&é @bitRihed th@ ©1delHﬁ1'bM Ab't' bf 1950 (@PA-90) and
has the capacity to absorb act energ

have begen mﬂ@mpqm@d b UnfhrGoabtuGiarg ragolations. In pait, c,(hP rpguires that all
e SR T 8 RO B LS 19 B VB e

that all Eﬁ@tn@g‘ bihpRMIAnK WX énghiddtinShdW@hfind ithdspb @ of 61l Bhd@petroleum
double hull is costly and significantly changes the

productg ;b@rr@huﬂé iafh d,orqlaleé@tllé oF B¢ Tedizedofotvern the yed$ 199ma1dd01png

e I
depend?qgso%ng ?%é 'ah& ?%é’ oizk # é/r g\el\sle (r:r‘gﬂe? logﬁ%ggﬂ{alhglgﬁlg%é (thﬂ%ee
Internatioiii dMaritine @rganmnbﬂl,wlaélf mﬂﬁsl apglyf\tfm\lvlwma o the
2 N R SN = S T
single t tt@ﬂl&er@@?/ﬂl SitHe? %avgg t% be@@uilk k@ﬁﬁco%fal?fg dble hu% %emgn at great

econf |gurat|on Tank ers, i ssued
cost to Fechaitikergor thé tankiers ovill hews ta beettied, mcmarrycmseéryteians@e@re the end of

| e .hul | ker to a md-deck configuration. As
thelrec&fl%‘gf%g%asﬁﬁf%dni k et at., the mid-ship cargo section

[0009] OTDJube hiilPddsEins hevEbden |u@élg1httﬂ§ibdiﬁ{rh¢/t1(ﬁ1| dmﬁwar tankers in an effort
hori zontal plane well bel ow the norpnal

to comptveifl) thgaequaremepisctthe/@Rfe0. Theseorhlg héﬂlrvéwel%tmw ke an
outer hHh J5¢ Krle fm{uﬁtﬁl I%gl?e?ﬂ ul? GALRE Brdeld fual1 QUG a%@%?gp@ess hat

por I ons 0 I'p cargo secti on. tan
forms thavirngural atebritde okthe hiofli A uombmane;n oﬁhrmsvemqoands]edgmfdmal

s b B B o 5 p e S S
[0010] tn glgfeﬁggﬁehﬂ{@a a&tb1eRuIEh es e s%meﬁug%keg@tywmesout@f%uqﬁay be
breached without breaching the inner hull. Therefore, the outer hull may be breached, i.e.,
opened to the sea, while the cargo would remain securely contained within the inner hull.
Thereby, a potential cargo spill will have been avoided. Typical cargos that have spilled in

the past to cause environmental mishaps include cargos such as oil, petroleum, chemical, or



OPA-90 requirenents (e.g., this type of construgctj
in the U S. does not constitute a double hull @r#d\?\{béRYzow

wa@ongiekeed to be a single hull). [0013] JapanBSEUS2003/021079
patent JP 361024685 A, entitled "Method of
Reconstructing Existing -3Tanker into Doubl e Hul
Tanker," and Japanese patent 61-24686 both show a
nmet hod of reconstructing an existing tanker into a
other had@ibhsemhetiblst Oflcenrseiermovisian 0éwdovble hulafids taribe eaouplexity
inner side hulls are installed inside the existing
andcosfoqftnéWCﬁP%erﬁ@n However, this method decreases the

[0011] CB'SIPafchf Ny 5‘91@9@*&hﬁtlédf“MﬁTH@]:aANthmcE ft@mr}m o)
i ncreases the draft of the vessel due to th

INSTALIATENS €F DOBLE SFULIL BROJESITEONT issuadsmnupe 1%1198% fare

ot e et ST Puf S0P ey o

of a shipy,835& Basanél capatity dsatsbrbiapacnesyi piigvmang pnff]lagslmll puncture,
patents di sclose a process wherejn the

which reBgiTAgo fldedigromiziae PEEIAEN Y- A1 fie & PRt fitige of a now
aux111ar? i 8?%@16 r%:g‘\%v gﬂg éth/]l &ef tﬁé’uﬁ@tﬁ%ﬁmg@%ﬁf o8 'ar&hﬁle @1%11'1? Edatly

e this internal
and s1g1ﬂﬂbdntlprdhm tﬂ@opb@dﬂmmm&@tbnsm f0lety 6dl 1 Ihgtalling a new

PCT] US2003/ 021079 - f
auxiliary Gul Py @R GUSHBH DRI YL fﬁ% Pﬁg%%ﬁﬂe% ‘f @@W&fﬁ tﬁ?& Fﬁ% of
the tank(ei%@iﬁcanﬂ? affedtir Al BR6 tHe'pidYelle® ARbPhIRIcBigRidBed M meet

cargo carrying capacity on a rebuilt barge
OPA—9@:mqsmsmmts éorviinirpiini Yl spadngper at i onal i ssues on

ooz | FS 8 S ol b e Gy AR s

March 311998 td1Z&dnik efdl! dezatibeansmuthbédfdrlRenveneng ﬁjsmgleehuﬂl takdker to a
not normal |y experienced with barg esdbg?qs t anker.s

mid-deglyqsmBariagonabedinglpeed cheinieal ol BRI ShiD casgasertion P e
tanker ig gutelan%lﬁl%rr?a?lgllg;{}% d %zoﬁ&%ﬂaﬁ@% 118w B fodmdl mﬁen%@rﬁne A

ng are d by cutting up t
spacer membélﬁﬁttl&dmgramw&et‘ﬂarﬂea‘se tiidrdeokain iderposegddictuden tb‘alcg@r and

(4) thelncre seln draft to t addi ti.
upper pemopﬁe oo e b esis) B » i A5 G @tions

are co 5f JiAh] Rade¥ ARl (0RAIHBOe tHethed) And dlo@l@di@esoﬁut&lo not
whi ch vwoul d adverselg]ye affects marketi n%pand

1ncludeniwbl|6|bmtt>mt>‘ Iaed therefore ate setias esfectpisrasslouplshullpand gdongt meet

t ank
o Ghemiie k- S gk DS R203090E, S GR662 douol
hull an@islc@ﬂﬁaeﬂ@&tdB@ubmgmﬁmand conpensates for the extra

t eel hul | bend t
(00131 { rJ%%npma%ﬁaB%éi%%aswe%m& o B Lof BB iR frine
Tanker 11%[0 \Q@L Ig G a}ﬁdq% n@&t @E?illt%ﬁ 2983 @b OB SHBEW 23AGhETIf

ohat 'cal’barge retrofit is
reconstélictihg an Iek1st1n)g taaketamml d ddubberhudl thylgir (wiierdmalnew injees hul) and new

inner 3121; :}:lgﬁffs ﬁgngﬁf;ﬂ&dg{l;lg%ﬁ{%?eéls ]rnl;g gl{}ﬁ%gg]ﬁﬁ dl f I t | Orlb?i decreases
the cargo ﬁ?ﬁﬁn@é‘dp%ﬁﬁi @hild af BB YAhé tifnd '&l%@rm&éa\/sleyﬂleéﬁr@@ ublhe vessel due
to the increased welght of the double hull, both of which are undesirable.

[0014] U.S. Patents 6,170,420 B1 and 6,357,373 B1 disclose internal rebuilt double hull
vessels and methods of accomplishing samé. These patents disclose a process wherein the
topside decking is cut and removed and a new inner hull is disposed internally over the

existing single hull to form the new double hull. While this internal double hull process



substantially the same cargo carrying capabilit
substantially the sane or g reduced grafltO The1y ARY 2007

wab@aeneest s for an i nproved nmet hod of rebui | dPEyUSIV03/021079
existing single hull tanker into a rebuilt double
hul I tanker that mnimze4 disruptions in existing
ship services and accounts for access and
i nterferences problens and nodifications of existing

works ¢l for biargest it isenoh psleficpive fpr tarbieoraviaRye veral TaasonsNENTingKll) the

use of 3R yhk 9 PGB PI R s Cogs SPARE CERAby A Soree
causes fRPdEEibilHD @nd @Pstatiénall Rks@nRsiier tRARoAra HaRed, (HaaniRrs e
doubl e bottom hul| and a new doubl e side hull (e.

g.
generalpyothrecdpiokssacaess denteny! of i orrhiely equses stueBsal canmapfg,@ns with the

o GRS Rl P by sl SR e

service$ (fusledilf slenicing waitdt @it g dletnidting, shipt iangling, &erm)sthait would be

nt er na n a space r relat Wit
dlsrupt%merng w}é%ﬁiﬂgﬁ Ghiting 5 ﬁeogerc?g‘mrﬁﬁts aerﬁrs eﬂri a typical
barge; zﬁfé 1§9reas-g1ﬁ &@fﬂd@@rotth@m@aﬁr refepghﬂoﬂtﬁe 9&@ d%m@re hult \Wdutd be

e a new outer side hull forned from new outer
greater $orcetypicat fangerdhapotypitabbares duﬂ toyhullshapd of agtasleacelich would

adversel) 5 rogi 42 gr N it 52 SHRDARYS T PO i 6 7 B89
weight BirhlthdiRe® Q%/uﬂizr relent ‘I&*t Ezﬁgo W%tgﬂt LhlilEOMb bergb SfHef B Bktra draft is

is connected at each end ) at the turn of the
.allowedby tpgplationtand compensates fqmlum%rasat@ré weight:6) mldbllezqdmg moment

issues %fs%n%%&ﬂ%é gogn%ﬂlglrn%&?\%g (%o s i U l{éec Y § réh B8 rodhn Wh%;h%nkﬁly do

nectin ers |nner
not exidtla tungk; ahé (Bthe hieﬂ@d@rlsécﬁd&n bquﬁ@lrbzh‘gb ketiofit & diﬁ'amttdo
apart rel atjonship. one preferred enbodi

accomrﬁrsb.oarer tt/pw@lfta@eﬁrﬁeefq %@e%%@ﬁ%grter AR @wm of
ex1st1n$ Qﬂﬁsglégglte ﬂ;%hgeand the existing outer bottom hull

exi sti b framng. In this enbodinent, the
[0015] n&herafores a bedd @mtpfcmtairdgli]it sankeri Ithviong & dgibbef hdhlahving

s S b o bl PRl B S g ara
The ne&PABS bHSS forl ﬁﬁﬁﬁ%@&eﬂ%&%({ bRRbitiine Abexisting ElShull tanker into
Accordi ng to anot her aspect of the invention, the

a rebulrc dbubletuf dartkiee thatiminimiger distuntions Heaxistmg ShREETViess ¥ad accounts
for acc%ss a\rll\ﬁ ?%g%t?r%nge%mrw]grg%a&fﬁﬁ&’@c%%x{s o B s {fgsh?ﬁ Etﬂc‘tﬁg and piping.

ter era
conprises a distance H between the new i nner bottom
SUMMWRIYGFdI‘HErIN\mNTIONg outer bottom huII nmeasur ed at

ht angl es, wher an H.=_.beam
[0016] o, Th e faveniandg, rre‘rt% Erpt K e, BPE 1

single lfﬂlf‘ﬂaméé'f‘ Vi 8 Fh: chb_'le ﬂulm%hﬁér 1nc1[1@&3a9ﬂevr/\@&ﬁ>‘léj1!)&ﬂ)rﬁ Hull and a

anot her aspect of the invention, the rebuilt doub
new domblel sideanidb(e.g. ;pﬂrtm?eletarbpapdl)rfpamd gvepft lcas ra@@tgongrrymg portion

of the rgﬁlglﬂﬁé@}es u{[lgee %évlv r&gutt)llg got?om ?mi Ig:hllc{eg Gh ins’nie(rj gottgol“rlrla lhuﬁ ?odrmed from
new inner bottom plating disposed internally and in a spaced apart relationship with an outer
bottom hull formed from the existing bottom plating. The new port and starboard double side
hulls include a new outer side hull formed from new outer side plating disposed externally

and in a spaced apart relationship with an inner side hull formed from existing side plating.



side hull in a spaced apart relationship. In on
enbodi nent, the side connecting nenbers includ SANUARY 2007
wa@onneaetiefg pl ates connected at a first end toP€@hES2003/021079

exi sting side plating of the existing inner side hul

and connected at a seconsl end to the new side plating

of the new outer side hull. In another enbodi nent,

the first end of the connecting plates are butt into
The rebulilf @oult¥ bsitém Guil inemnsdtetbatteath enal @tg. reg thertuwenf thé bidge) to the

exi sting supporting web franme and the second end of
1fmnﬁd@ﬂ@¢@éﬁ%§@¥lng plates are | apped on a face of new

[0017] &{c})hﬁ F%bos%r%edgg&? bk 108 b fehBOE a1 ality N coRfvtiag bfintsiennect

cording to another aspect of the
the new Inmeebdticnn huk asd the esistiog outsr bastomp bulbi awnaped gpart relationship. In

one prefg?lr(%#s L (%ﬂlglpgﬂf ﬁ@snl]']?r% %ﬁcgﬁ%@t@%ﬁlgn \é\és(%Hét%Bnﬁécgﬁlel}llé{VI inner

ased

WehdBlists se Hoasiﬁmuuaﬁdu@a&;agtﬁfg et ﬁuamngoﬁntﬁm
bottomysﬁ‘laﬁql depth of the rebuilt double hull tanker's si

embodinoentf the mew it bettom péatiagibleid erplopShand Fennegte d%fg‘ﬁé’l taéhe
Th
i 55 ot L RS, BUREh R 3, BREESy ALY, s

transver&E&iffeathgahemb@bl angl es to the exi sting infer side

[0018] EAL\%@(SEg t(;j %igltgqe{gﬁ%,ct q)%tht: Hg/epté% gl?e reﬁﬁk}%ﬂ@e glluﬂq?xﬁqrg intludes

Dt B fomWaLl.
a space @%ﬁ%%@ha&ﬁ ?Jdg%o.’g%t 8{21%@“9 d?t ge %%éZ ,&ccortgfnng to
Preferably)GhdiBsttcas gt cofnptises aidistanve |H)h¢thE>@IrthQ mgwyinags betem hull and

hol ded t t
the ex1sm%<§§cp€$p%}0%gulg e Ie?ih'aé n&% glls | E Esl Qol'é hdss aéli}% =

beam/13 @l hRdaliatde98: is Be 16428y, Bﬁd\/wheﬂ&ﬂfthb ﬁhﬁm{ﬁnlﬂ u:hlhe of/Hr= 1 meter.
exi sting outer bottom hul | . Al so,

rrBor ary ﬁrg? s$
[0019] apecdrdingso evothéraasprchof ‘qux@dm{eﬁu@méhqﬁeb%q,(@ ]&H?éﬁﬂtt ef, fjcludes
heads.to f t

o LSS 5L AR ALl B8 P b e
side hulﬁirﬁkﬁsp‘étb&i dpard ﬁahttlbﬁmlfﬁ dness eniboﬂmsent whmlﬂmcgmbumembers

bul khead in the way of one_car é’ g L nse(i 6 the
includes raevd comnerdpeplaten éomlgeféé 862 figt @’g torhe stig ep@? g ek
ex1st1ngtlH1£1§f er}ﬁflﬁitdd%hﬂ&te‘afat ta@@co?ﬁ\@!nﬂ gk n@N" side pPataigesfald ew outer

sections of the side shel and the | ower
side hulR Ot dndthed embhéintent et fini eral ofishe ma@tmgaﬂ@te& wgdul igfe the

s o 03 S P R B BB S

end of tﬁé é&ﬁf&@ﬁgg 528 aff 1apged dnaikes oBiievavdriicat siedhdlnstiffonersfof the
one adj acent cargo hold at a tine and the

newouﬁen‘sldghuﬂy of the opposite side of the tanker is kept

I ntact..to nai talnth |
o015 AR R G52 3 Bl e
existind MEEUSEShullALd 1B Bew augoside hdl, Pretfdsrebly,eblw nrimigrun side spacing is
based ougllmlgéé:q?i&e?gmg ’alte?elmllgrd arfc’dI er)Tcl‘Eléntdg gl%l?elilrsfoy the rf]ul{TRep%l op e rBiit

double hull tanker’s side or from a top of the double bottom hull to a topside deck. The

minimum side spacing is preferably defined by a distance W which is measured at any cross-
section at right angles to the existing inner side hull and defined by W =10.5 +
deadweight/20,000(m) or 2 meters, whichever is the lesser, and wherein the minimum value

of W =1 meter.



adj acent cargo hol ds being worked from al ternatj
port and starboard sides of the tanker in ordeo UARY 2007
WO atoaiosis4 ructural integrity and sufficient streny$in3/021079
during the installation process of the new inner
bottom hull. [0023] Pref-érably, the rebuilt double
hul I tanker nmaintains substantially the sane cargo
carrying capability as the existing single hull
[0021] tAutkeding tonarmiter eseoddfitbainvehtion, txampdsery aa@,f@s)h@lles gigeoyigled in

the existrgrnids B ASpoR L e BEFETHe Brk ARl s 1 Eon

of the neklﬁﬁﬁlbf\&ﬁfonb Qi ever fnd ém@ﬂfg dufe bogvmalierAlsy ttérﬁpbrbtyi deoeds
new doubl e bottom hull and the nGMIOUE Si
apertureficdr 'se ovliderién end artmerg longiading] ydkippads to fa¢t lf%ﬁ%m@ﬁrlon of

the new }IB]&EP?‘(? %}HB P)ﬁélj a Lﬁ)cﬁﬁct) {\fhg @lculrggﬁﬁlll fre stRQR4H W-mleche access

erably reuses the
holes to ibisditudthal bhikhe&idrin eiietiv ey ¢f0)rieh>ergor’rmidl roserte atearsed to renew the

ossible. In one preferr d e di ment s
access hglels and atares PSS AoHaRA AT QARG ek B olfel e cut-
out sectl&;l f‘fh@f fde Elglg%’gd %@Wériph Mﬁh@}éhhmt{cﬁﬂéﬂ ®HlkhSads are reused as

erably e same cargo ad by
the insettist al | i ng t he new doubl e side hulls externally over

00221 S RIS LS b TSP 08 41 e

starboarﬁ' gﬁ) dHihd taﬁﬁecrlé't Eﬁn‘lerﬁnéri'n wail o 8y dnk Adjabent bagmhotd ztthtetlme and
It double hull tanker and al so an_ increase in

the mteg‘mwﬁ freyoriposite sidreofithetanker g ens intaghip mainipRdhe ﬁguctufalt strength

L

the newliRiR2@httb Huliecal be retdlied siniltdbomht in morp dhretni cove oafgotthnéd with
existing single hull is_cut-away at

t u é }ﬂl
adjacentiargeholup peing svoriedifrana §1t?fﬁét1‘fed§’tﬂa‘ff}da¥ Bopr FldF’h8 & fpniker in
order to 5ﬁtgmesr%1§hjxalt it @Hﬂ/gam LhGeRide Ft?élfgltﬂ durfg th EstaMAKEH prokbs of the

bottomfill"er pieces are connected
nmvnukﬂb@ﬁﬁﬁhﬁulboard end of the new doubl e bottom hul

th t t he .bj
S R TR AT T —
carrym%@ayaﬁ'ﬂﬁ? ad 4@ e@2%1i8d single Ml @inkRt IndWie Rulbodiment eHis damlgp

rise, and directly support _the inner S!a-tgff
accomphishddshy meﬁmgoamympm exigmedrllas tanks tg ¢argy tankgang yies 2

refer I
space b?wﬁgp ORE,PF ¢ ot%(])g %g/ 1%&%0&0\@&%121”%2%&?%&9 E)l&ttreﬂﬁ%ﬁkﬁi’l\’hull of the
new dothle B8tthiH HuQINhE @Eﬁfé\;\t @utafmwhlﬂlsaund tignekigingtimeer sile hulls of the
“bottom filler i eces. New outer side filler pieces
new s1dierd@ub1§ihu§wﬁ@e%gwlaémaéks side hull are preferably

cqp 128t the
0020 SHRSELER L RgRN APl e P
maxim@Hiektdnngodsibie Iafont pecfbirédyesbodimentrsabhstaniialy abliaféhd ¢xisting hull
pi.eces | nclude new outer portions of topside deck
structutg|ig¥qusef-t hat are preferably scribed out to match a

[0025] C Ao Qb4f: BF thle ReouBlP @IS hiilRie@ker is preferably reduced for the same cargo

load by installing the new double side hulls externally over the existing inner side hull.

!

Installing the new outer side hull externally over the existing inner side hull results in an
increase in the beam of the rebuilt double hull tanker and also an increase in the buoyancy for

the rebuilt double hull tanker as compared to the existing single hull tanker.



of existing topside deck plating and that are
connect ed tgo ag out er perlopherygof the existi ng1°JANUARY2°°7
wo opsies2deck plating. [0027] In accordance w BEI/US2003/021079
anot her enbodi nent within the scope of the present
invention, the rebuilt dduble hull tanker includes
faired sections fornmed between the new doubl e side
the existing side hull of the single hull.

hul |
(0026] 7le 029%?%@@&%‘?%@% pPoIgien of fhsl existipg pipgledrablos kut-away at a
furn ofﬂ{aﬁfg L T ﬂgﬁﬂf&%& Hﬁtﬂ%&b@&ftﬁ nédv grﬁ}eP Wik ﬁuéﬁ‘n% Ege Side shell

out er e existing S|ng pr OXI
of the tindwer.s chmemmla:mlatnmtsn@;v hots@n tﬁillenplécfrs age deeéthcﬂ f¥each outboard

dr od t fore and aft in the area
end Of&% o8 %%EP X é’g‘%}ﬁi %h%fﬁalée Fiting 4prg of Fheé Rlgegtastyt-avag e
Preferablyd ehetHéh b8t fillerPicdes Etﬁe@cﬁbe& ﬁq?étai [HeSxR8h 'ogf%§ bottom hull,

partially conprise an elastonmer fairing co
includipgamedeathisemndsiinectly siwnttltmmablsnde Indlsudbs Cat-mll)h}nﬂ‘twﬁ of the

s
o P BRI IS b R R e

portionfoditting tgn &f thevilgoishbondtidd to ah duibagrdeena SFHEOMRN Bothh FRE
hull and new side hulls connected at each outboard end

pieces. giew puter sidg ilgtpipecspagluding the new auier sidaudloarp peefereblyom

comse ek QLT ke FLERNZRON R RENADRGRy L AL OYbcce

to the ekisﬁngmrﬁbf thg bmllgtserT]imietWDﬁmtbn.dldie ﬁll&@ﬁec@@iﬂcﬂﬂl@ bieez Gitél®ortions

of topsxgg figaﬁalﬁng,g gqﬁrgpb eral i)%got}% ﬁ&gﬁ\g{c :Jéll:::f‘g);l};ﬂs};l:l‘ Sie thlg%{llem strake
of ex1stfffgett)F§1§@hébk piiigenew tﬁ’éilépé Snhkdebd ’tosanfdﬁrteﬁg)qrigﬂ%g oRthe existing
tanker by

| east the cargo carrying portion of
tOPSIdeldnekalatlng}g the new i nner bottom hull internally over
ex Qut hul .l ess hal.es

0021 oGBS B B Ao D B8 i,

the rebﬂiﬁ\&odblléblhlﬂ taikdeindlides fagoet 6dtdh Yor@eE betiwden ehd i fdhble side
i nner side hulls. 10 JANUARY 2007 WD 2004/ 005124

hulls andctire exjstrevidphglof the gingtydpdl) Tihe faiseloreations@rovidna relatively
SmOOthQHJBEIIHSfI bERER Eheq{evxl Qfierl & .ﬂ&'eelml s%ﬂd tﬁerb%béﬁlﬁ.lﬂ%qﬁlflﬁu%ﬁgmg single

nprises Insta e new'i nner
hull pro&umaﬂetad:tmm&sﬂlqn aml mmem sebtiiom fone smastingtoldebdyinbic transition

dj ac nt cargo hol ds ed fromalternative
fore amg@#f %ﬁ%&ﬂdﬁéﬁf &@Pw\fo lwﬁ I'andrikepxiting Bngle side yull meet.
Preferabl§t bk ri‘a1§$dr a6t dHs Partially RBtrpti¥e %Qaﬁ%@%ﬁirﬁ% cottdoangt h

diring the installation process of ew iI'nner
[0028] bdhe @msmtlmven[lom 3130 igdeties iaomethod efaebmhhng)ain e)hsm;(ysa@el hull

ng.i t._fort beI EE_DESCRI PTI
tanker iy e GRE R saRE T et indies Guies et dapble nut
having ﬁhéwﬂbuvle\bbﬂ&mi’zﬂﬂvunﬂ@le%1@<lﬁim |c§ﬁﬁécféﬂ'a9 BacAlJutB ARKEId of the
having a sin Ie hul | ; [0032] gure 2 is a cross

new doule bp@eraihuti dhs Reys dpiblg battom leps Eamedbyidispesingeimew inner
bottom hid %oﬁé}ﬂ% Qe shell of the tanker internally over the existing outer bottom hull.

The new double side hulls are formed by disposing a new outer side hull externally over the
existing inner side hull. Preferably, the new double hull is formed over at least the cargo
carrying portion of the tanker by installing the new inner bottom hull internally over the
existing outer bottom hull through access holes cut into the sides of the tanker and installing

the new double side hulls externally over the existing inner side hulls.



an exenplary rebuilt double hull tanker in acco,&)d RY 2007
W th one enbodi nent of the present invention; 0@3@?\

wo2@uoesi3+ i s a cross sectional md-ship view apCEUS2003/021079

typical nodified bul khead of an exenplary rebuilt

doubl e hull tanker in ace®brdance with one enbodi nent

of the present invention; [0034] Figure 4 shows an

outboard profile of an exenplary rebuilt double hull |
[0029] t Eniesprdanf@oEb pnatheraspeds of hgvsveatipn.dhe yiethpd dprthgsomprises
. . € lary tanke L QU i i gur a
instaltig$57 P e SRR o st Bt n oRB e e SRR NN,
adjacent Bzﬁ“ﬁé 26¥de bein@ fwork@r ém Altbdakvaysprf ardmartloarfl 618 bf thie ganker in

7 shows a partial cross-sectional view at a_farward

order topgtaieheristuspl intearitykapifipiont sirengily duringdbg insgpliegearogess of the
. .gure 8 shows an exenplary single hull tanker
newml{lepﬁ(gtg(%r?gﬂtu?'ng the existing structure that wll be
[0030] cWidditional featacss @f deeryresont invertivn azerbesdontiebelowf t he
present invention; [0039] Figure 9 shows the exenplary
tanker of Figure 8 with the cut-out structure renoved
BRIEFDRSCRIPTION OFFHBDRAWINGS area of the exi sting
single hull to allowinstallation of the new inner
[0031] b&iguoer hud tros{ Gota]al Biidshipsievp shorpas eihexgnpMary prior art tanker
havi [ nst%IeﬁLi@f.i on of the new inner hull, the | ongitudinal
aving g §iog ‘renewed, and re-installation of support
[0032] PIFRGKED 5 a E/BIkektibal uti@shibldew afliypivalmbhidied web frame showing
installation of the new bottom pieces, reinstallation
an exenggflaryriguiltigopble il fgnkist Ingascordarre; idh et epbasimedt Otfﬁlée prEsmt
ter side shell; 10 JANUARY 2007 WD 2004/005124
| US2003/ 021079 -9 [0042] Figure 12 shows the
[0033] eFegmet Ariya twsksctiofal Fidship Bewiat ditypivel modified bulkhead of an

structure ved fromthe other sid f the i stin
exempI3 U HgrPIeT BT AR HEPRR SR Vighost TEHEIREN 3 ipresch?
inventi®}@t tom hul I; [0043] Figures 13A-13B show the

Installation of the new inner hull, the |aongitudinal
[0034] biFRigire d¢howneamedboard grofde pfian examulany setyilt dogpe bull tanker;

ooz 35S 5o B FLPAEBS HEAp ARGl Bt 2L 241 o

[0036] OfFifl16 6lshb@sa paridl ¢ross-sdctiaal ofewodt atforvaréweb ftamme of tetanker
_shell; and [0045] Figure 15 shows the rebuilt double
of Figurrif lookingsieewtdance with one embodi ment of the present

[0037] | rF‘{&HE i7c§ﬂows a partial cross-sectional view at a forward bulkhead of the tanker of

nventi

Figure 4 looking forward;

[0038] Figure 8 shows an exemplary single hull tanker illustrating the existing structure that
will be cut-out in accordance with one embodiment of the present invention;

[0039] Figure 9 shows the exemplary tanker of Figure 8 with the cut-out structure removed
from a first side and center area of the existing single hull to allow installation of the new
inner bottom hull;

[0040] Figures 10A-10C show the installation of the new inner hull, the longitudinal
bulkhead renewed, and re-installation of support brackets;

[0041] Figures 11A-11C show the installation of the new bottom pieces, reinstallation of
the turn of the bilge, and installation of the new outer side shell;



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[0046] Figure 1 shows an exenplary existing sin HANUARY 2007
whedok/oesanker design. As shown in Figure 1, thBCT/US2003/021079

exi sting single hull tanker 1 includes a single outer

hull or skin 2 that prowvPdes structural int egrity and

acts as a boundary between the operating environnment

of the tanker (e.g., the sea) and the cargo and

[0042] iFigwe dalsmm thetenemplafy tanleertoé e 8 mathathe G -OU FEULpLSg| e
L]
rmoved ot B S PO AP 08 e
bottom Hi; kheads 5 and inter naI stlffenl ng frames 6, act to
ort and _strengthen_the hel | of t L. ...
[0043) Gbgsr@ﬁﬂ%ﬂéBS&bQWkt o e oI o SR el Bt bvgigioslon
bulkhea f tra ?rrg ?ns@aﬁﬂ oty Bf]gip&)UH'b%'(etgu' kheads and the

nafl ram ng yp calty includes a conbi nation of
[0044] tFlgﬁh%y g4 Ad 4@nghoohg intstadliation ofthernew dottdm pi¢reswreinstallation of
ure 1, a.typica

the tum b theites e AR oF DG ISP RY e cargo’

' ik Blla@l 1169 Bat@Edah6with ohb embbdignent of the
[0045] hﬁﬁﬁrealts ggﬁgrt%)&?udl ngu bulukhead to the topside deck

present jolvattiong 8 and to the web frames of the bottom hull.
The single hull tanker 1 shown in Fi gure 1 includes a

verart )} PRSGHFRHACORERELERMALEAMOMIENTST 2

[0046] | Figud 1 ﬁio@»@ aarResprBNédstofg sidple hudilmnkeraiesghom shqwn in Flgure
Fi gures 2- a rebuilt double hu anke

1, the emﬁmgw@ngi@h@i tegler 1 inchidemt anglg optes u‘& Sﬁ%?’ilé tﬁ% P5°Vﬁ

structur% 1H‘8g8ty aglrﬁtakfg% gl’blo{m%a%y ﬁ&Qe&?ﬂie%&%ﬁg shelfonénk 6f thd tanker

starboard side hulls). The internally
(e.g., thé eéu) iahd tlrﬂ(mtgoemkiombmmi stuicturd Bf therankies eds shpavie fhestinglg hull

outer bot t om h .S t
et g e e % PO P8 LA . A
pluralitf! bﬁﬂﬁﬁﬁ‘éﬁdé Phed R¢mANUISRIAE SehmesBR4d: td SupPoithed evfe@hamghe

outer bottomhull 14. The externally rehuilt doubl

shell of shafelh UTdnyentionat bishease tpienllyinaederfycqmBatios qaféraﬁa‘rqr s¢ and

( I i ng
ol Sy ) R MO PR panc oy ot
transversP a6€thn V\%ﬁ@dlhalfrﬁﬁﬂbdrh eAexhictn inFiguads a tyipie] takdrddusriude a

2007 2004/ 005124 PCT] US2003/ 021079 hul | .1
pluralits Aébraglsts T forcyppreng aed %i HiRg ﬂg‘i e Kel&rﬁ%éfg’f g%%h

connect?(ﬂboi{tﬁ% gﬁge w@t?ls Eﬁk?ghgﬁﬁq iRl bhﬁ&ea@iohﬁ@to}a&)de tdeck P8ting 8 and to the

oubl e si , npri si n% ort an
web fraateabbmrwttomtmm STiobesiriglé hlﬂl tan{c@mmwmh@ igwie 1 icdydes a typical

bot t 5 d.th
framingcgq§;],%9121 f ltée 1%?%@833 g%ﬁl}np!flqdecp élﬁ g’r% :fﬁm%g- %%sl re
[0047] e?ﬁ'(xiﬁfe' 1ﬁ%t1%€de€mﬁlﬁﬁﬁ1€ﬁ& BEthk ikAnAosHoe @igirenD-7] Hrediilt

respectively. One or nore watertight
double baltknkess] 019 showen dslidingia rbuiliedavbierhalehd; conpntiying 4 v double

[ |
vorttor il 3t e AP RE s 0 TS U Bt e b ide Hin e
internal’@Yébat @fubsd statonuhnll 17 coﬁﬂsﬁ&e tleaatisting sutkd bettom hell U4 delg., the

as tanks for_ the storage, of,
existing bottom plating 3) and a new 1nn%r bottom hull 15 that is disposed internal and spaced

apart from the existing outer bottom hull 14. The externally rebuilt double side hulls 13
comprise the existing inner side hulls 16 (e.g., the existing port and starboard side plating 4)

and a new outer side hull 17 disposed external and spaced apart from the existing inner side



for exanple, ballast. [0049] As shown in Figure
new i nner bottom hull 15, the existing inner si éJA'\'tJ)&YZOW

whedokmosisy and the topside decking 21, defi nePer/vsangs021079
hold 22 for carrying a cargo (not shown). The cargo
Is preferably a liquid d@go. The existing outer
bottom hull 14, the new outer side hulls 17, and the
t opsi de decking 21 define a boundary with the outside
hull 16. qme Febluilngoubiy bottonmanil 12 (scaynectecha eedlacrrhie.g-has the fuyn of the

e 153 A S SRS S e

[0048] bll‘ﬂe:\ﬁ er U?)rtto 18D ﬁﬂtthé’ﬁe\@f)uié@tsﬁe h{lﬂ@ﬁﬂﬂxebﬁnﬁm&d ina
preferre enbo I ment shown in gure ,. the new innger

spaced apm tedaticmship ta e axirting detsr bottam hiBlé ord gheapxisigeinnes sige hulls

tiffeners 26.
16, respigiiely; b SETB G Ua AaV gt | THte fePal sl R Suer
bottom ﬁlﬂlpﬁl' £ tAéhéR Ghe? Bot®dm bk 16 I’m@nlsb bbiween teadxisting 1ﬂtfﬁr side hull
Locating the stiffeners 26 on the top |de

16 and thewssr owfor siderhpll A7 WQCSEGaY@e%ﬁ%?aé‘rt}eé%fe 3 bt affd g €raee of

P §nﬁem§nt allows for ease of installation because
Orexan%fﬂ? ives the bottomside of the plati ng snoot h,

[0049] NBKEHRG/f intFigire aamee;ewanmertbbeomdsﬂlalwl, thtei azmtlpgmgde hulls 16,
qgui cker. This preferred uration als

and the fpevids AsRn BTN G Piet SOl heP BBrep i o sboYD. iR

cargo is référ@hlgtagh@éﬁl dﬁgsc‘?ﬁe Qﬂst?n% dilerboitBah flDT4, EXeme uter side hulls

whi ch al so reduces the cost and
17, and tlmmspmmdeqlamlguzmdeﬁhe e heundans with ¢hd Q}ﬁSIdErﬁBe@ng griepment

26 ar r ef er.abl ed to
(e.g., thi)peétapﬁél? r)atﬁj&félﬁ (i'{é? i%i %an l:te seé%lrg’%eld e&%téc%'gg% 0 holds by
transver§é Blﬂﬁﬁééﬁ@' lohgltuRieal biikBeds Sdrlafcfoﬁmlﬁ@mnabffbbihe i nner
tom plating 25. [0051] The new | nner bot&} {p jmu]lll 355
[0050] |hlmrmef@tre@| embodimentshost iR gIBHE érth BV dr Grrom il d S,
mcludei)]‘?]%l dol‘ttggl nlbré%bfagﬁcfﬁ Brs 265 A%@ﬂ%n iR FiPuSS EhedstiffieRlerd 26 can

men e new inner bottom hull 15 can
include %gﬁh&ﬁ@ﬁ@dfeﬁérs aisposinmectopsidelsuréace 2 of thet 1n@eré3qﬁgm| Mgfing

M e AT R A
because tﬁl&% %&hﬁ‘ﬂta 15805 iR ehsd S8 14ti8A Bt RE@ HiSlehwds thelb@tom-side of

separ ation. As shown, in one

the platiesite nakingsfitew sisiengnd tharmistallating prackes qeder.nfs proferred

|1 ed
e i ol r 0§ HPARER o
picces  BRENTAL Tor SRt T ?&g‘[}%ahﬂ g coul o nelude the.
1mpr0V®(q®htyng“ the pepistryefiotal T}fer 530 are[mgégqﬂymcgmreptggéo the inner
bottom ?gatlgg iuaﬁsfa%ﬂ{&ecg guch%e ﬁ@&ls% bRiMEBRNintRity ARBitHRning

otto 14 and t he
ofthelﬁﬁh?%bﬁ&n%?atﬁfg%he top fl ange of the transverse web
f

(00S1] bl oA HaRr DRJOR G 1 CPReERE (ST HEC PRhp PR3 gL 44 ina
spaced apart relationship. As shown in Figure 2, in a preferred embodiment the new inner
bottorn hull 15 can be disposed on and connected directly to the existing framing 28
extending inward from the existing outer bottom hull 14 providing the existing frame height
H is sufficient to meet OPA-90 requirements for outer and inner hull separation. As shown,

in one embodiment the existing framing that the new inner hull 15 is installed over can



preferred because the use of the existing struc{u
mnimzes the anount of work required and the %(@UARYZOW

wo bat/oohies t anker is out of service. Alternati vetwysion3/n21079
the existing fram ng height is does not neet OPA-90
requi renents, a connectihig or filler plate (not shown)
can be used to connect the new inner bottom hull 15
to the existing outer bottomhull structure 14. [0053]
include e ¢anskieng web £RAIP0 In thelterpatieranbodijuenténesishewh the existing
. doubl e bottomtanks or es . ig,defined by the
framing &P%lflamagﬁﬁiﬁémg%f%ﬂﬁ&“@ﬁ@&%ﬁ §{)he cargo tanks and
[0052] ‘% HBEE dednt HRenRhsurdd) forRRhhEI BéiRkbn Mleabpsite IBsTShE &dsting
at right angles to the bottom shel|l plating and is not

outer bottemshulk WamdHhe tapsisder27f dhe top fangs of thospegyetpe webdranes28.

.l esser. The m ni num val ue qf = .
msttin 550G ane 5 B ol 0P B
preferre@BeHRaEMRIBE bf BRRExisting Etakire @dnintizesthe athoanttdfavork caquired

the full dgf()th of the tanker's side or fromthe t og .OB :
and the tite tles ik tankesds peiratiserviase Adspratively: i desistiredrayyg riggt 1s

L [ IBnrek BSused t
s IS ol AR B st e
connect @lic BV irtieobsttar hitifl A6 tatherkigtibg owtegbeton bull bizuctirgd 4.

hel | and defjned by W= 0.5 + d i 000
o051 e DRt e S AR s
is deﬁn%&f 1%;)%% d}sééﬂ%‘eq{ beth@O5 Rk bBfom P WE dafediagkd frddhe hivRldeeNne of

ut'er side hull 17 each include side plating 35, web
the bottémahlhglaB6g nasiired aff ight englestp. thvotéa wkell plpEng, g is not less

fram 36 can ingclude tr [.s . ] at{]
o 1L RS 350 PR QYGRS PR UML) e
[0054] SREEBsRleitAtksP? spdids, tRxinaigan spacing id imsed dn tiémlweight and is

S existing inner side hull 16. The stiffeners 37 CAN . doubl

required tooand cithonr tarchufl oD rof FheuAeres sdids G s 1ol the double

nterl e - . i
e Ry s e o
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[0056] As shown in Figure 2, connecting plates 39 can be used to connect the new external
side plating 35 of the new outer side hull 17 to the side plating of the existing inner side hull
16.

[0057] Preferably, the rebuild process includes removal and reuse of the existing turn of the

bilge 18. This piece is cut-out and removed for installation of the new inner hull 15 from the
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[0061] Figure 4 is an outboard profile of the rebuilt double hull tanker 10 and Figure 5
shows a plan view of the rebuilt double hull tanker 10 illustrating the new double hull 11,
including the new double bottom hull 12 and the port and starboard double side hulls 13. As
shown in Figures 4 and 5, the rebuilt double hull 11 extends between the bow section 70 and



the stern section 71 of the rebuilt tanker 10.

Preferably, the rebuilt double hull 11 extends 105/AVARY 2007
watookseed4 t he | ength of the cargo carryi ng poredDOSZ2083/021079
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to the web frames 28 extendi ng upward fromthe
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t he | ongi tudi nal bul khead(s) 5 can be cut out and

renoved to allow installation of the new inner bottom
[0066] Mg $hots, etm@m ishertetipy pipins 2aekthppew dumes hplk 1p isdigpessd over

and conrteﬁ%%ﬂ) i he W Lae )%tgﬁitutgﬁ%& d%@éﬁgge%sgﬁgggﬂeg ﬁgttom hull 14.

A bottorR PeRicRsh, dmms Iongiwﬂlﬁa”l dulkbaxdly) béamueeaut nmndmembeed to allow
bottom 12. The existing turn of th es 18 g: igflldft
installatign@f $heareroingy betiom khhyaidsreterPly %@Sﬁeds TYiSted atter

thenewfp%%?b Sfoh 8. g’g/e%qhttm%fl |l er pieces 62. [0068] The

ew out er SI ating 35 of the new outer side
[0067] hAllnkewlbbtiom filkermeeed it c:ormheied etéash iend) (Homrand starbleard) of the

lating 16 connect I at r.ef
new doplapaticis 17 e ’gStH}getE@s fjéggb]l %‘3&133?’?113 a’f“ﬁ ta‘i%’gaf%gu eecrotnggCted
to the o&b%&deh&lbfél&h%%,ther}%w dtden Shed diesesls2f ram ng 36, new
shel|l stiffeners 37, and the connecti ng pl at

[0068] 3The mave opiersidb shadllatings3doofi thapaw paigr side Ak 1pi Se@émected to the

ex1st1ng%p%elrl kﬁqﬁgl p??]ec Olﬁ)uﬁ% gpct%hééc?ﬁg %agesg_{ﬁ éé}@fe%ég)%? 'plzeenré}@glﬂa gller

pieces 63 inth@ir¢he hbw@uteppide Phatidg K, mvaside ghe?]lweb:’frahmgaaﬂ pew side
the existi nﬁ t opsi de deck pI at i é Cg 1

shell stlﬁms Antangdths canmastieplaey3 . ALe %fﬁg%%ﬂc?tﬁ i WF% gd as,one piece.

[0069] brackel h ﬁ g@ﬁﬂoﬁ%lit'%%ett%m&t&eéﬁ B1ARP iSthbh E(ﬁ{hel:t'a@ VY outer

opsi to the existi n%@
peripheSt erdgefolﬂ e ex[i.@ﬁﬁ@@ps&eldkﬂepbtmg 2%, Prederailg, t ¢Xlg‘f1@ topside deck

plating 5 ]rq %Vlleﬁ gg\psg%g{aﬁy b‘fl@‘%&ﬁ%ﬁg sus gw}l %6?[@2 6 t b%?&(ets M %Inelge used to
attach ah&‘ S {f&&'fh% n@wttbﬁsﬂl’@&&ck ?ﬁ@lﬁ’lg QQh‘t@fHeréb(ﬁtmgl ghig Strudttne! ud es
ongi tudi nal stiffeners 26, the new bottomfille

[0070] pS'affemers 26 2 36,75 areiprov ise SPERS BOW SRS @ FUDPGEE 28 dfttfen the
new sh | o}gg g%%g af tF Iﬁ%a{nﬁ) & la3 tsﬁc%@ﬂ 1 guferbeth ?1%%193‘? Egitl)ﬁlgﬂatmg 25

ransverse sti eners
include$ B&Q 4GBl &iffontre 6] the déw HobBihlflldripiroee6Z cahovsdatransverse

partial cross-sectional vie at a Eti) rd. bul khead olfd
stiffener Ada ansblongitudina stéenersd Qs and hgnew s el piqegs, fj include

transverhsg %Afi&?ers ?@ﬁﬁ&ﬁ)ln% dllrl §tlﬁ?xg$ s %t hod descri bed

ore 1's applica t he forwardnost and
[0071] afr’ﬁgmsv shotvk h patial drogs- stehieomhmemeat@dbgwrd bulkeas ofAbe rebuilt

anker e} s B lpdiint oo P e U Pt <ERREea L)

le§br tBE €5 afifnost bh@i b ibdExhbads| fof thpi Ieﬁl(i‘ltb B0
heretOfQ%tlg Q%Bl{cgllt)ll ﬁgr turn of tohse bil ge 18, the Sex i st

length. t Apsticten iddRigurp 7athempdified erebrEuikhsad %m&B@RS thﬁ|e§%SF1H§
t n out er,

wansvefig gy 61 i pO B0 GIRERBENLE e nck sidk BRcfifiba T e

existing fién BEWMeDillce N 8 Sthe ex1btﬁﬂg topside deck plating 21, the new topside deck

plating 21a, the existing outer bottom hull 14, the existing inner side hull 16, the new inner

bottom hull 15, and the new outer side hull 17.

[0072] Figures 8-15 show a partial cross-section of an exemplary tanker and illustrate an
exemplary process of rebuilding an existing single hull tanker 1 into a rebuilt double hull
tanker 10.
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order to retain structural integrity and sufficient strength during the installation process of the

new inner bottom hull 15.
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[0081] Figure 10C shows the inner bottom hull 15 partially completed all the way up to the
side shell 4. The longitudinal bulkhead 5 is completely renewed and the remainder of the

bracketing 7 is installed. Preferably, the longitudinal bulkhead 5 is renewed using the same
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wao4seqport of the inner bottom | ongitudi nal B6I/US2003/021079

Preferably, these cutouts 82 are done during the

initial phases when the b¥lackets 7 are cut-out and

renmoved, such that the brackets 7 are imedi ately

ready to be installed. At the original side shell 4
Tower Ragaon St Bt Pisiousls TaRaYad Asevile ﬂxeﬂ*wl@w inptelledjethe far

e ' I
g 5 EMSKLCHSURN e S LHELI B8 S
passagbeand mmpbttldf t]jsﬁinperrlioittafd yngitmipladd 2] al | the way up to
" 100821, Yiawedt $F4 MG 1R Show e e o AGRRovE PoRATa LIk pigce 62. New

bottombﬂlPéi' bﬁcb B9 11¥clh§es'ﬂlla?f |a|n§ desoblaRlifFAN &fse dnld8ongitudinal stiffening
| ongi t udi nal i's renewed using the sanme 10

memqul\msmeze ovill bwnzlmzm mma 1P@Tcshe XD Vesselsbpttom

psingy AR 804 W8 081 ARSQ S HOUE e TR Sl £ s
becom@uiekfemdngmnal owlkhearketisenihs bagb dnd ehefBallb@daMst A frer the
touts 82 .tq all ow the, passage and sup ort of

t he
bottomi fHH-‘é pwse@? dhdit enigl the gxisiinesstoigturg b osh ey t mq& thgtdhe turn
[lation of the new bottomfiller
Oftheﬁllﬂg@ 1%rbgglb%l?&nétggo(t?t omfiller piece 62 includes plating
[0083] arfdglass btAdtl€tillusteants meexsmplag pravegi dfiiditallihg te defvenitagside

hull 17:1&5%‘3%&4%@? %tlsﬁ %§EQFZ SGr ? ed Eﬁf é}igtﬂ'@tmner su{e hull 16.

As sholRCthd @kidehalfi¥n GFﬂﬁl bil Fé €8 1sasﬁﬂbécf’1ncﬁnﬁq{%tulp)fo RN iRBrted
the fornmer side shel has beconme the new

bottom| fdh?g piegditRa IAIbuthla?aldS b@ldvte ekpsc-h:e thraacgessdrotestSien the inner side
ot 1625, L e BRI R 8 R
removéill-bgbbv& ﬂﬁttuﬁi‘kﬁ‘ thelbilge I orf Sleeriitlves, A&w €8BI B8y be installed in way of
reinstall ed. [0083% Figures 1 1A-1 1 Cillustrate an
the accessdiof &y process of installing the new outer side
h e t i -S| .
[0084] %4 ﬁ%ll)?vn ifl Fﬁ%{ﬁg (ﬂe(% (il%clg r&]lbeqltl%nn(g}ﬁhgﬁfé%é jhg]uﬁllﬁ ?@Se ﬁ%?lelv Steter side
filler pshmﬂ’m and the tami afitiabilgeui8Smod be beribizidlagé fit-@pifsr sgoddaitcht ke new

s Gl 7 B B et Gt Bosonl LTS prcce
side huflQ1dtthgtdre cbﬁ{é@ﬁnf.?%)lgﬁ‘as 35Ul tr]aﬁsvel?sreejnﬁrlé‘ﬁﬁlﬁﬁdlﬂahﬁlﬂfé%l%r% 37.

conprises the portion of the outer side shel t hat
[0085] wddgure d Ab\sbdwa e vt Meﬁstderﬁltﬁfr ptene 6B |at1@ euteB 81d6 hull 17 connected
e d i

altern new.st.e i
over tf EhEHRRA S a8 8 5, e G ool P ic 16
of the r@ﬁc&)dblesm@nmwm t Ae sidvr0® Figurkd 1CNthloates sidegilRepieOd & 1s
de filler piece 63 and t turn of the bilge 18

1n5t3113ﬁ15]§1°u51éﬂ?d+sf3 96 gongeting Rlateiﬁ’? .or a good fit at the new
[0086] ]?Ilif- Ghe %@8((1: 1;1{%21 lineldt nﬁ@& F‘) atld Zﬁf'ﬁ‘% bu’E[ hl%o Ql?é%r?éihaq 1d%'sﬂgll 4 in

l'er pre Ihel udes othe. new out
way of a supportmg web frame 28. In one embodiment, the connectmg plates 39 connect to

the new structure by lapping on the face of the new vertical side shell stiffener 36. This butt
and lapping technique is preferred because it allows a great deal of latitude in fit up in that the
existing and new structure can be offset within a specified range which aids in modular type
construction. This technique provides easily accessed on the connection for welding.

Another benefit of the connecting plates 39 is that they can be set to dramatically reduce the



side hull plating 35, connecting plates 39, and
transverse and |ongitudinal stiffeners 36, 37. 1°[MI§]RYZOO7
wo2@uwoesidid C shows the new outer side filler pPEDESHB3/021079
and outer side hull 17 connected over the exterior of
the existing side shell 4l8-which again forns the
existing inner side hull 16 of the new doubl e side
. hull 13, shown jn Figure 11 C_the outer_ sjde
Vertwapwfi@ él}e?lpﬁt@é‘e%@aps s spafapdustion Ao hervseicghgiffsper of the new
side pi&R8 8844 bOImBN& s RS prevRRS Rbrticl Q@@sk%ﬁ%ﬂ?ﬂeﬁ@:rn tI}he 'iﬁ}ign deck can
connecting plates 39 are butt into the original side
be simglyesttibetl ui to wajchdhe eonduppdithd shgavwiake nadihed &it up andnelded out
; (ﬁ@%ﬁdi ment, the connecting plates 39 connect to the
OP anG QMM+ uct ure by | apping on the face of the new

[0087] V &DideGBe rébudl@ o BRE LidSéf the eREr BRomplt&, Bid EbuiRNét the opposite
ping technique is preferred because it allows a

|

side of gli?fg@tlk@é&n bggin| s xplgrnet previqusiyy both sidestof thectankex skatildgot be
_ _ : S it

worke DR URAC T B 5o il W SR RE S effy

longitut gahtiliheadptoey hoaseé ashd gutate esisetd mantdelopgiiniadlis@hctural
[ nefit of the connecting plates

integrit%g{t ii%?rlte Ak i‘fh@?tﬁéglﬁé %}gﬁ@@ton@éid&rrswaw 1gRert 4 afl dimps vhiledhe
opposit%%id%yyéﬁg_rg@ﬁﬂ.h T}{\Qei%%z ?419 QR 2ol DL Y Bg%lg ﬁlgnglg&l befdtd work

vertical Side she sti'ffener span. The spa uction
on the ahknside béwny ehs wenhlss statefl @beve, dfis tlve predevredsthateopiaegodsold

63 to.be small er t.he previous,vertical sjde shell
have thg e roRep B aft TG bERE e agPripr e S8 piibe el trs. The
procesd 8 iped¥eiabB; ORI to PieviitestBORPAl prdtlake BIdhéfambolidedid)

and wel ded out top and bottom [0087] Once the

multiple adificet cerzodivdls spgbe wprkied simultrvepusly providst shas ddjaedms cargo
[ J L ] of the tanker can begin.

holds ag\eg?é&%ﬁggﬁ%% r°§§?%§éﬁ (g,th%t)agger'si des of the tanker

[0088] s [Rigihré 1achotwe thewarlce cbbaild pheessctiting pertbrmetlen HeOREGE] drS

.very simlar, the only difference being that the
OPPOSIﬁeéf%a Qb ke i 3eNn Bisre b, thowen pbebila 18 isjramoved to
iy . i nal . :
o Qb A 8RR 7B B LB .
A lowerr podion odtthealongttidies bulkheal stiffencoppobetsSbss thedved reway of the

. rebuilt. Therefor 0 [ shoul d be.conpletely .

imner bp ot S AFGRAPRBIRS SO A MR A e G RO AL ToHei e

bottom&iu$I015§ir®ﬁlﬁﬂn%fh@‘iﬁxer hiill pRutidk 98 aRd efifédepfhd. hat no cargo
hol d have the next forward or next aft hold being

[0089] o dtigurse &3 Hand A 3B shews the instaationiwoesssren therpppositeeside. Preferably,

kS I revent structural .
e neoPEAEPRNLL5 GIALAR Ny SHARARGIACL ) RE Rt SRl sz
allow eas @finitallitioncad tb eniniorkeeitie ainduht GRveddisl Yo stt-eH ilseslatel 81 to the
. . adjacent cargo__holds are acgessed from opposite sides
ex1st1n%)§tlnf

dhwret Sy 13 sbwg therguaader ot gy toner Rodiorihull 15
comple%é?? sk1eR raﬁg SRRl BE rsfsSUn'a%gdeQ nl"lfe@ﬁﬂ%ﬁ%iq'glﬂtpg Iioi1§itudinal

osite side of the tanker. shown 1 n

bulkheacgg igngnewed. Thedobiet pretidi of the dengitndhat bulkhead stiffener members 5b
and the brackets 7 should be prepared such that the cutouts 82 are ready and the pieces are
ready to be welded out.

[0090] Figure 14A-14C show the installation of a new bottom filler piece 62, similar to the
opposite side, in way of the double bottom hull, reinstallation of the turn of the bilge 18, and
installation of the new side filler piece 63. Preferably, the original turn of the bilge 18 is



form access ports 80. The existing bracketing 7 i

t hen rermvedpthrough t he access pgrts 80. Agl 0 NUARY 2007
weongoen2of the | ongitudinal bul khead stiffenePCTesives/e21079

5b is renmoved in way of the inner bottomto form

access apertures 80b to al-ow for the installation of

the new inner bottom hull 15, including the inner

hul | pl ati gﬁl 25 and stiffepers 26. [0089] Figures 13A
renewegrppdrsipsighedy Thenavhaten side filber niecsddguclpding putenpide bl 47 is

landed%hg %zel(rerdegul% @by (?onetolﬂethg 5 dsﬂ:@ @irdﬁ h ﬁkickg‘é 7h %aﬂ pe Ecqllﬂp%ﬂ as they

ura | ates eac
are no mgenmﬂededmmezlmmmhumbﬁ’mase of inst aI I atl on and to

mnimz mount . of wel di to a | ates 81
009117 et 355 f"wgcogml?}eﬁfz%@n 02?@&?@1& S bul ke [T having o
new inh&TRHINGESvep thel 1Ht%nelear thé eﬁgmk%h&rﬁmz! to;fgia& ﬂféFHhe%I &uble

i nstall ed and wel ded out on e second
bottomsiuilf ¥ 2arel haviong 4 e bluntgﬂldmhimlh &7 instalied heerdhexterioref dweekisting

T R P TR —

bottomrmﬁpm atll thy ﬁbwtdbasle Hde hallé 031 EsnB2cottiBub@adbRIEIT Neof the
ieces are rea e wel ded out. [0090] Figure

rebuilt mkﬁah(t Ehouebuy d@h@t}&‘ﬂ]{ tamkeéﬁoésrccmréwe@em @mtmkler@rready for
e opposite side, in way of the
Sewme([}lgﬁab 5 Eeélill?ompkﬁlﬁc{&rr{le%}nst allation of the tumof the

bilge 18, and installation of the new side filler

the original turn of the bilge
sty EmBedbagily 005124

[0092] quﬂelﬁg%g 6@%%¥&ent inveniioh S)Wdé%r&gvé'rﬁ' bRt RAts i ﬁﬁt all the

new outer side filler piec I ncludi ng outer sid
rebuildrudik id donssfromdheizide md:lthmlfcde decdima‘a‘snwsncﬁcq\apmmtnh essentially
undist OB%{)SI te side. Brackets 7a can be scrapped as they
no | onger needed in the double hull structure.

[0093][ 0QR4) thEegidfife dip ShREe idsrefePiA BluSed®@ahd MAxitunh BRrent
rebuilt double hull tanker 10 having_ a, new inner hull

possibles Fgy @ﬁan@mg theinaery battogt stiffrminganemperg insidedhe parge tapk 220

e L0 AR L S L BRI A

the exigtkigsdupport brackets areipdefetablyl cul tndtchetipana retied I@ﬁ\ﬁbp‘ioﬁhﬁvmnner

de hull 13, Th t f th
bO“Omfilt;i‘tt%%ﬁn Histing ﬁgﬁ&%gﬂg' (e '@geﬁwsd §1.%a§§¥%vm plg ayg bilge keed) is
cut, m&%ﬁtduﬁié‘ﬁf@alﬂq‘éﬁ’éeﬁ Q! Thd dutef wipGank BBt :d cah%‘%l%‘ﬁhnljragecllq due to

he rebuilt double hull tanker 10 is conpl eted and
the desngmcféhe new deunlly side hulls £3.vThemathod oflettdshingmeii @der double side

nutts 1 R RN e R e Ao il T L H A

[0094]1 MPIedabaditys ke FBGilSeNes a0 canba BaRmmikISy mBintdhadd B donversion
the rebuild work is done fromthe side and therefore

of the eratingrhablpstienky tappisetiukp bkt draf of theagbyilitanker 10 can be reduced
for the uadk %51%5 h&sh through the use of external double sides 13 that result in an increase

in buoyancy for the rebuilt tanker 10. The baseline BL of the rebuilt tanker 10 remains

substantially the same due to the new double bottom 12 using a new inner bottom hull 15 that
is installed internally from the side of the tanker over the existing outer bottom hull 14,
[0095] Smoothing hydrodynamic transition fore & aft with elastomer fairing compound.
[0096] While the invention has been particularly shown and described with reference to

preferred embodiments thereof, it will be understood by those skilled in the art that various



[0093] Also, the existing ship structure is pre
reused to the maxi num extent possible. For exa 4@UQ&Y2NW

wo b4ioomesr bottom stiffening menbers inside thBCTESD03/021079
tank 22 preferably takes advantage of the existing
transverse nenbers bei ng-¥er two nmeters high, the
existing support brackets are preferably cut, notched,
reused on top of new jnner botton1p|at|n t he

alteratlesks it fprg aﬂ@ﬁﬁaléfnamheg%ad@éh@em without depaetingsiem infit and
t

scope R B th GRUIEERE Mot Spoci e PR AR E e shape of

the tramsition piedesdhel u&let of 1nlsﬂaﬁatdﬂﬁofglne adw idher Indihsedtiony, thespelsific
hul 13. .The nethod of attach new uter doubl e

number gl shapipf G6 SO DO RALEs RGO PPRS D3O THPgviemeingor

modifyildTang ké?ﬂs@élhﬁ%ﬁfé 'Vlﬁhl)lhst sl c‘ﬂﬁ bfe 'afteerP de bﬂeﬂ@r%%]on-ﬁﬁg spec ﬁc
capaci ty of e rebuilt tanker can be substantia

applicatigh mtithionedepbfing drore thei soope afthe hEYGJ@ﬁ@IBt i ng bal | ast
tanks to cargo tanks. The draft of the rebuilt tanker
10 can be reduced for the sanme cargo | oad through the
use of external double sides 13 that result in an
increase in buoyancy for the rebuilt tanker 10. The
basel ine BL of the rebuilt tanker 10 remains
substantially the sane due to the new double bottom 12
using a new i nner bottomhull 15 that 1is installed
internally fromthe side of the tanker over the
exi sting outer bottomhull 14. [0095] Snoot hi ng
hydrodynam c transition fore & aft with el astoner
fairing conmpound. [0096] While the invention has been
particularly shown and described with reference to
preferred enbodi nents thereof, it wll be understood
by those skilled in the art that various 10 JANUARY
2007 WD 2004/016124 PCTIUS211113 /1121 0 7 9 -20
alterations in formand detail nmay be nmade therein
wi t hout departing fromthe spirit and scope of the
invention. In particular, the specific shape and size
of the tanker, the shape of the transition pieces,
the order of installation of the new inner hul
sections, the specific nunber and shape of the filler
pi eces and plates, and the neans for cutting,
renmovi ng, nodifying, and reinstalling the various
sections can be altered depending on the specific
application wi thout departing fromthe scope of the
i nvention. 10 JANUARY 2007 WD 2004/005124
PCT/ US2003/ 021079 -21 What is clained is: 1. A double
hul | tanker rebuilt froman existing single hul
tanker conprising: an inner bottomhull fornmed from
new i nner bottom pl ati ng;



an outer bottom hull formed from existing outer, b
plating; a plurality of connecting rrerrbe?s di sp1 s‘@é}"&‘%{zow
whetmeesi2and connecti ng said new i nner bott onrdmis20a31621079

said existing outer bottomhull in a spaced apart
relationship to forma ned- double bottom hull; inner
side hulls fornmed fromexisting inner side plating;
outer side hulls fornmed from new outer side plating;

What igelgimedisural i ty of connecting nenbers di sposed between

1. NG0008¢ ta';ng& réagg fgaélgl il gggﬁ%g gshggjg ggﬁ gag)lacglijéoln’?pr%ﬂldg:

sald new o I sl
rag | iaddr ot fhutl dofnoednfir-ora wepdnitier battomlaingpar d doubl e

side hulls; erein said new doubl e bottgm hull and
ggi%t%gwt%@ﬁﬂ@%ﬁl M0 KSR PHELDGIOW PABISI e hul |

gcl firafily d@BR/hecBng ﬁ{eﬁﬁ)ei:sa&iﬁﬁ’dsg(gla%&% %{Jﬁbﬁmﬁﬁﬁ% sﬁﬁ% foner

ubl e "hul | tanker. 2. The r tan
bottomdudlomdisaig existiog aiter bottavhdnBiima speiced ghaut rmlatipyshop to form a new
doub1e§?°ﬂ”%§{@“9 menbers connecting said new i nner bottom

qHP >said existing outer bottom hull conprise

e ide Gu¥ie forinea FoRPexi ViR iGhét ssRiglatii@yv | nner bott om
plating is laid on top of and connected directly to

oufey sislgibylls frgmgd fropt agy agter sde plating;ébdi | t doubl e hul |

: _ . . ; ! 1O

UL A Bl bftuftof) fosed B Bl ariichnctndsulidfing
inner sifleéwutle bntd $aid new bhter sidé hulisinkespacadepd ir¢igtidmshipl taifoind new port

further conprjsing a bottom space fornmed between said
and Staﬁ&f&“{wmeg&]‘i“&lﬁ hul | and said existing outer bottom

Rifekein W38 B HoBRleHoRBI I HBAGHR fe® RubRESdAMsThAR G Gt

between said new i nner bottom hull and said existing

double dutl@vebastitasha bargd cansdsg perdioatof siig ikbuidhddubds hwihtnkem H
is not less than H = beam 15 or 2 neters, whichever is

e |.e [ ein a mnimumval ue of. =1.
2 i oo Ry AR LB oA, Wit S Bhiting of o
connectihg@hidnbersdoanedting Saidthe idhéd Hoktymull HdrvaRICkistiglg BarEk 8bGom
connecting said existing. inner side hulls and said new
hull coppriss existig Wieh framingehercisabigve BARqtoryPlating tsdaid on top of

: - f Ak sgi d existing side plating
and co RSN Ride o857 485804 Cos124
PCT/ US2003/ 021079 -22 existing inner side hull and
3. dbwneuntikdoutle huls tnbemaceondintgnio sidin Xy eiversinisaig bxisiimgwol

v e S el o £ e
4. ST?lle(iebuilt double hull tanker according to claim 1, further comprising a bottom space
formed between said new inner bottom hull and said existing outer bottom hull:

wherein said bottom space comprises a distance H between said new inner bottom
hull and said existing outer bottom hull measured at right angles;

wherein H is not less than H =beam/15 or 2 meters, whichever is the lesser; and

wherein a minimum value of H = 1 meter.

5. The rebuilt double hull tanker according to claim 1, wherein said plurality of
connecting members connecting said existing inner side hulls and said new outer side hulls

comprise new connecting plates connected at a first end to said existing side plating of said



connecting plates are butt into said existing ijn
side hull plating in way of an existing suppor{h UARY 2007
wowb4hosaee and wherein said second end of sai dPCT/US2003/021079
connecting plates are | apped on a face of new
vertical side shell stiff#2hers of said new outer side
hull. 7. The rebuilt double hull tanker according to
claim1, further conprising side spaces forned
existing dmge side ball andsericrled af mpesond eukbtorsald reveside platidg nfsuid new
t side hulls: wherein a m ninmum side spacing is
outersgcféhzlg. on the deadwei ght of said tanker and extends
either for the full depth of said rebuilt double hull
6. t'HIePrelbulB dsuisle holl tdnkemaotdiinz ©f claml 3] widedihkad Beitteddof said
to a topside deck:; wherein sajd ninjnmmside i
comlecélﬁgei%ﬁ aff%b%tgmt% gaid syisting ingensidehul) mipiegin; va
supporﬂﬁ \évr@ﬂéfrlag{e vftfe%ﬂa géé}d?’l neg%ﬁ& 655% g&gl%&lﬁg%lgteg)éf-esl%ﬂé% ona
face ofdewdvmtu@hﬂﬂ@@hd}bﬂ(ffmemrof Baldmbwnmter\sMedﬂuﬁver is the
| esser; and wherein a mni rum val ue of W— 1 meter 8.
g re il t, .d Le. hull t nker .accor.di cl.ai
7 e nt® R P sl S @l SR atvRofeie R spaces

formedSlth\deéi’P@aﬁit dxiding] iftfer RlRHUNG add sa3d hés slifepsidaheng t he
turn of the bilge and existing web framng of said

¥esein A giBinHEN éld@@pacmgwéqa@drprs@p deasaveight 08 paif tankenand
hol e
oxtend Ul i ARG S U AL LB YASE YT Dl s

doubleﬂobﬁﬁﬂnﬁgllt@atdiﬁﬁiefc&bld; It double hull tanker according
ary access__hol es are

8‘&1 cl. al 8,. Wherejn said teng%g
eV“&Eﬁ‘ BHizup side sp3cig is dpdreddyy adisiense,Wavhich igaersured at
any croa@kébiion @kﬁghtaahg%s td 8Bq @ﬁgtlﬂé"lnﬂ@rymd&{ul%dydeﬁ Ed BYWRACHNY +
car at atime and the integrity of e opposite
deadW@gldg?Odfooéa) o 2 mﬂ@% Whlehelveps thenlesset; ahd nai nt ain the
struct ur al stre g& ﬁ tanker 10. The rebuilt
&@ﬁﬁﬂéaWWPP“PAH co §to claim8, farther
conpri si ng inserts wherein said tenporary access

8. Mbkesbult GouttaRWe thniéi Scosiaglto eI 1N AGtheP 8rhPARiAL tdmpoary
jnstalled wth said inserts to cl ose sai d access

access pjpegutiipfo §51idc?x§i1i‘1§181dﬁg’1§¥n6@t pllesationyaboye tnapneithe hijge and

s QLEIRHPESI, SERSEURSIGE Wiy sitob SR

installed tsronglssacd teprics@y apcass hales imdaibadidingsidetplating oweesaid edisting
bfrhuII plating that were cut away to formsaid tenporary
web HalBess holes in said existing inner side hull. 12. The
rebuilt double hull tanker according to claimS8,
9. fThe trétaiilt 86WHIE hell B@kéreFReidaIgto cRERSBS WheRaT §aid féﬁqﬁb'f'éry access
into a |ower portion of existing Iongltudlnal
holes app Aty 6 @8 oither @R Fidg @gr a starboard side of said tanker at a time and in way

of only one adjacent cargo hold at a time and the integrity of the opposite side of said tanker

is kept intact to maintain the structural strength of said tanker.

10.  The rebuilt double hull tanker according to claim 8, further comprising inserts,
wherein said temporary access holes are renewed after said new inner bottom hull is installed

with said inserts to close said access holes in said existing side plating.



| ongi t udi nal bul khead stiffener nenbers, wherei '
newgi nner hull plating is installed through sa{}’d’FA%JU%RYZOW
WO 20vpovded access apertures. 13. The rebuilt dewbig2003/021079
hul | tanker according to claim 12, further conprising
bul khead inserts, wherei-23-said tenporary access
apertures in said | ower portion of said | ongitudinal
bul kheads are renewed after said new inner bottom hull

11 Thejrgluyilf dogbleuilanisr acagtdingioadoimkd mihsrein epid insews samiytise

rtiorls PR Rkt i ¢ 3B i PRLLIon of

potiol SRR AL RESBDRLAHEFe 1 B UL 4PREH 0 Bhporary

access bgrles inl sagd Exosiyig indemsade Hull. khead stiffener nenbers. 14,
The rebuilt double hull tanker according to claim 13,

er ei n, sai head insgrts _conprise said | ower
12 B 38 Sl Bl R E R TR R i R hes GpRREBiag teporary
access REdriur& it ik 190 €S oFtdn oPNERYink @orfgﬁﬁfﬁnﬁﬂblﬂ%ﬁeﬁﬁp fﬁgﬂixgsrting

.. access apertures. 15. The rebuilt” doubl e hu
longituginabbelkhgpdistiienetimemberswveieedin syd ngw rietswibiitl pthomglieinktalled
] ri Lpl e cargo hol ds and wherein said

tmoug%%fv&%?}nr@gﬂﬁcﬁc?%?na%é%?s installed sinultaneously in

nore than one cargo hold with adjacent cargo hol ds
13, e mepuild dveldle hnld tankat dceoriaig toelaari, Anthestanpeangbulkhead
nsert si.des of. ?fai d tanker to retajn structural integrity
Iserts RSB A SPBRY AN 1RGP AFHG! 1rigick et Prstian phedid fongitudinal
bulkheRisQe@EneRtd aAGalEN b BRSY bdBHE 1AM 1Y i i

rebui |t double hull tanker accordi%g%¥%d§ﬁg}%$§?umheminmeﬁs
to closaéd ismporal dcrash apdrturesdnisaid ldwariporticandfanidnaisting ilositudinal

ti al |. he.sane .car.go,carryin apability as

bulkhe%{aé ?%& g%d § g(}shég i‘?ﬂ%&f@nﬁ{h@d%% ﬁ%‘?‘%ﬁ 91.%“’3’8%/ erting one

or nore existing ballast tanks to cargo tanks; and
14. Uk nghuilt dpabsiehbie tankenacondingito bRIM 18] whdleth ARVHUIRINEA inserts

bottom hull and said new outer bottom hull of said
comprisERAdOWSF BORORE Bhsdi pxistingdorgifudinabmlisheadrpostions thatiwese cut

tARENSAddeSnbSi | ide hulls of said new side

way doubl e hal ?sl%g%ék%gs\}é %gﬁ:‘raeg't tanks. 10 JANUARY 2007 WO

2004/ 005124 PCT/ US2003/ 021079 -24 17. The rebuilt
15, dbebibailhdouble hulk tinkerceoordingdo thairs |1 aivirerkin safterebiiiit doabld hull

ebui uble hull., tanker reuses substantially. all

tanter 5ok AR SarBilipios B Berg o R o bl i ptnted
simultahetuklytia k@ tRecne@ar® Hold wiRbdjadent ¥A8H Bbls hBR W @kdd #6m

said rebuilt double hull tanker is reduced f_gr the
alternatyveportand sErbenad sidey efiegid teanker s eetain skugturahinegtioy bhdbsufficient

j i f . [ n [ sal d new outer

stengtEhiihe (1Y BB D rop 84 TG b ARl b M ey 1 e

hull, resulting in an increase in buoyancy for said
16. ﬂ“b@m“bpﬂt @tmbﬂﬁ laulhtahkertaacieding as clamm awheteint saidsebailt double hull
tanker 1A a}r{s%gbs%.%tr{]t%l?f tﬂeu éalmet caa?gkoecra'rrying capability as said existing single hull
tanker by:

converting one or more existing ballast tanks to cargo tanks; and

=

using a space between one or both of said new inner bottom hull and said new outer
bottom hull of said new double bottom hull and said new outer side hulls and said existing

inner side hulls of said new side double hulls as new ballast tanks.



19. The rebuilt double hull tanker according to, cl.aj
1, wherein a turn of the bilge and a portion o?ojéy"ggRYzow

w@z003ho3ge si ngl e hull proximate said turn of tker/bsioge021079
is cut-away to formaccess holes to allow for

installation of said new-24ner hull, wherein said
cut-away portion of said turn of the bilge is reused
after installation of said new inner hull. 20. The

17.  rBisuebuiltdoubledubiimket-arsRutingiontaini hgviterein baid metisif double hull
father r.Si ew.hot t,0 fill er pieces connected
tanker % S%Sa%]ll? gt%‘ﬂnﬁ%b'aarlggfetﬁ% oot I%uzi] oubl e bottom hul |

where said existing turn of the bilge was cut-away
18.  arn rsbuiltiedbleuliaiker sablligxiosdlaifigl , Giictdin it drofiohidid rebuilt
and directly supporting said inner side hulls. 21. The
doublehuf) fanleer drgigaReedHpr the SRk earee laagdtlongh the use af saidnew double side

hulls b ffgﬂnf' bdorgﬁingtfallﬁl |sGidGdly R %id F}Rlﬁltéx&?%a ' th

.us twﬁg ilges is co nected 1o an out boar lﬁoﬁgﬁgg%iaﬁho%ol o

side hudlaiesubiogtio an fridréase in ipiogamy . forsid Fheilt ddnbid hulttanlsr @s compared
hul |. tanker, accarding to claim 20, further conprising

o Saldﬁé\ﬁilﬂ%ts@rg{%}&@ut@%feﬁl | er pieces connected over an

exterior of said existing port and starboard inner
side hulls and connected to said existing turn of the

19. pitegebuiltzioublphulltakgr pacoirmioelain 1, whersie p tarood thti bilge and a
.t ' - I.Si st in | at es.f or
porton LT ER T HEPrBORBE L 080 PRI BR) 5 s
holes t@¥ilow ifodinktangionsefdeidsiv innembatlewherebadat amaRag bidn of said
| ates are butt into said existing inner side hull in

turn of (g bidge ig revspd aHer ipgalipdipn of sadBcH AR 1M connect i ng
plates are connect to the new structure by |apping on

20.  Thb36KuIR MolSWhul Wiker lcoRidpUblclathl fof BRRIS cond 'slwgottom
2007 WD 2004/005124 PCT/ US2003/ 021079 -25 24. The

filler pieetr¢dnneciod b each whtboardrekd of said nedidogble botidmihwllaghere said

. .. wherei ai d new outer sjde jller. pi.eces.further
existing {352 e Rlst BuPH G et e Loomiik B GER U pgrom hun
and dirb&8} suppoftfilgl saRMinMeHsideullg®t ch a contour of the shear
strake of existing topside deck plating. 25. The
rebui It double hull tanker according to claim1,

21, ARNEbAI AL TR Yl %%H%@J&Li{lii I WHfdn GOLBY a3 away
sal d existing outer batt omhul rr?l ating an Sai g new
portionis rofieaid hudnl of pheabiigey icannetddetd anrouthoaspaciest-cagtaot said bottom filler

. rel ati onship by existing transverse web framng to
PIECeS-f orm a central portion of said rebuilt double bottom
hul I ; new | ongi tudi nal stiffener nenbers di sposed on a

topsi de of said new inner hull plating;
22.  The rebuilt double hull tanker according to claim 20, further comprising new outer

side filler pieces connected over an exterior of said existing port and starboard inner side

hulls and connected to said existing turn of the bilges.

23.  The rebuilt double hull tanker according to claim 22, further comprising connecting
plates for connecting said new outer side filler pieces to said existing inner side hull, wherein
said connecting plates are butt into said existing inner side hull in way of a supporting web
frame and said connecting plates are connect to the new structure by lapping on a face of new

outer side hull stiffeners.



new bottomfiller pieces fitted and connected t
out board end of sa!od central portion of said r@b‘@ﬁqARYzow
waloohbesibot t om hul |, said bottom filler piecesPdEUSING3/@1079
width substantially equal to a wdth of said new
doubl e side hulls; existidfg port and starboard turn of
the bil ges connected to each outboard end of said new

bottomfiller pieces; and new side filler pieces
24. f'lﬂihﬁtr%tdlﬂéﬁél_ﬂélé hHl W@@F aceordinigtoskiimtA2nghereimsaid nevheuter side
e L b oy S b DR B b et ot

match £xdreonli afghe rvanstehk® boexistiighopds aetkailatiigde hul |
plating for connection to said existing Inner side
hul | plating, and new port and starboard outer

25.  PioebbSIR d ' | i 1 i chgd
PR Sl SRRy B Mol £ R OB
further gbmapripgg: 26. The rebuilt double hull tanker according

WL RRUPL Suigh Sl Rpfblafing B HER Remhinner k! plféing eoisisetsd in
spaced-@piirt AgatbetisHipdBUXistinB tahsvefRRHY fhmidg to Tl v\%@é?ﬁ]ai ﬁ%rgii?% of said

. double hull tanker according to clarm 1, erein
rebuilt deuble heiemistls om plating further conprises a

BR . ' hnal..stif ' . t.endi
BB o4 008 LSRR CiGobed BT+ BRoRE B derammea ot
platingwher ei n a bottom side surface of said inner bottom

plating ig connected directly to said plurality of
ESW&QQSN@W@? fittedxand cprmediedhigi antoughnard endrfishidi cenicelr

orti i >
poiondSEUSLHI Byl 8o B g B G
substangigily equad ta a width ef sad hewdbulgje silethails; are 10 JANUARY

20'0t7 WO, 20 4t/ OS@%P%L@%OOB/ 021079 -26 cut out _

POPIRGRI PRGFFRRAG AN AT dho ulges camectsdite srrhnusqagdend of said
newboﬂ@lhqnﬁﬁlpidaeg‘;%m cutouts to acconmodate said plurality

of longitudinal stiffening nenbers extendi ng upward

newifidsdiller pirses fittadeandisonmestadib ssidreyisting tirn of thedtiles, esdid new

. 2 i d: j r.. pat t.Q | ati ng and.sai .
side SUBERVRR N ) A0E S AADATHBIL L Lot SEh s extnding
inward flonbdagd hew outed side huldplading fot@ohlectibtdyald exR@{Einfer side hull

exi sting outer wing tank brackets between exlsting

plating, G & Wi rigpndasBoash guiekPatipRY O tpavide deckelatingrfitted ang
elt i : Sk i f.said existing

Comne n%agg%tggﬁ?n it e"éc%gfygt@%facé’fsﬁgv%@%‘o@ﬁ@gsi de hulls.
30. The rebuilt double hull tanker according to claim

26.  The rehnilhdoublohgt iagkangcdailingdo ke il pwherefnoaxistio g hepsideateck

. i d. ubl.e side hull nd [ i sting,si hu |
plating, SAHIEY MR Bt sikfebafilindythed o Be e Epulfe R
rebuild.provide a relatively snooth transition between said

new out er

27. The rebuilt double hull tanker according to claim 1, wherein said new inner bottom
plating further comprises a plurality of longitudinal stiffening members extending from a
topside of said new inner bottom plating, and wherein a bottom side surface of said inner

bottom plating is connected directly to said plurality of connecting members.

28. The rebuilt double hull tanker according to claim 27, wherein existing brackets

between existing longitudinal bulkheads and said existing transverse framing members are



side hulls and said outer hull of said existin SLQwU4§Y2°°7
hul | proxi mate a bow section and a stem sectio

weamebbiing hydr odynam c transition fore and afeCT/nS10h®021079
area where said new double side hull and said
exi sting single side hul F2Greet. 31. The rebuilt double
hul I tanker according to claim 30, wherein said faired
tially conprise an elastonmer fairing

sections. p
cut °ut58h1§6@ﬂatlors@fr satfievt igpen hottogbpipiies, matched tarfosm catovbrtdi ng

|
i S T RTINS e
new inney bottioth wafing, andjresinsiglled bitiveen $atdier inndBbotidhe pla@Bgiahd said

ubl e .hu an er accordlng to claim1, wherein said
eanngg tPg a]ﬂgﬁ tanker has a reduced draft at the

sane cargo capacity as conpared to said existing

29.  dihagtkuildblible halk@ker axdordiibeol B 1 twl@fé'ﬁ%ﬁsl}gtg +uter wing tank

tanker according to claim wherei’n said re
bracketg bghyesn ewisting puipkwingaksandienisting treusvbesa fathieg iseut bt and

n le sid | 5. ext
remOVégf/gééésta hg})ﬁ ldneg( S:ﬁﬁ er g? & ﬁlﬂr?@g?d;@h‘faﬁ gy %H‘T@e 2% fuls.
greater displacenent at the sane draft for said

30. rIdbwebuilt douldt bulh talnkeltmn(krd[nga‘s ceimpia figthet Corfigdiging faired sections

formed e hyScp i B g 5 400 2 hetistvh S Al e ealg pngorhail,
wherei®§ai§ Bifbde¥Wions @fkﬁz’idé@fc‘lﬂf%%oot}? ﬁ'ht%ltfb%v’ﬁewéénos@(f el &liter

i eces, and said new sid I eces
side huﬁq; andhgnid ewteninll aftsaizli iRy sﬁ&ﬂﬂhull/}@o?ﬁﬁMé HB&% 2dction and a stern

section %&:T 4 %&%089121/ 913 %Zlﬁrﬂlarniu% E@ﬁggplﬁ f(}r{g talrl](g g% gt{ glre E?ﬁ%: v!zl%jelég ﬁaéql new

double buav hnf andsaid kkietinpdihyle kR Wulltmddpubl e’ bot t om and
external 'y rebuilt double sides, said nethod

cut out a section of the tam of the
31 BRF Goudhdgies bitln Sesardinedn ki SDriehudinig deired ssons
partiallPcRRpideOth &Estﬁn&'fgﬁn?tcgfnho%d sai d existing single hull
above existing web g to form access holes in

sai d side shell, wherein said cut-out section of said
32.  The rebuilt dwlaahulbf@nk@mcsdmg fie claam § owheri; salrutebulﬂtgloable hull
of .one or re udi bul khe
tanker H’ﬁs aﬁ\f\ﬁcrr?eg&g girg cargfln% F%Pé’l esecoglgi)ag ({9 q)](bstl\ﬂg k§1ng?e hull
mnkmrfran1ng to formaccess apertures in sald | ongi t udi na
bul kheads, wherein said cut-out |ower portion covers
installing a new inner bottom

id . one,c 0
33 Rliefeoniit dpb! 1&6111%@@%‘&%@165&0 ¢l swhereisisaid rgbuiliaionble hull

tanker has a reduced draft at the same cargo capacity as compared to said existing single hull
tanker.

34.  The rebuilt double hull tanker according to claim 1, wherein said rebuilt double hull
tanker has an increased beam due to the installation of said new double side hulls externally
over said existing inner side hulls resulting in a greater displacement at the same draft for said

rebuilt double hull tanker as compared to said existing single hull tanker.

35. The rebuilt double hull tanker according to claim 1, wherein one or more of said new
inner bottom hull, said new bottom filler pieces, and said new side filler pieces are

prefabricated.



tanker through said access holes and internally, oy
said existing web framng to cover said cargo 1PANUARY 2007
wo oe/oeriek aft and side to side froma | ongit udP@EIS2003/021079

bul khead to said side shell; connecting said new inner
bottomhull to a distal e of said existing web
framng so that said newinner bottomhull is in a

Egaced- apart relationship to said existing outer
36. fedhad of gehuildingr sy exisiing singledinliganker frgosddwlp hull bankenimving

intefHalll vt i i) er . piece to,an
o e P8 SRRl R LGRS o
comprisiogt om hul | ; installing bul khead inserts to close said

access apertures in said | ower portion of said )
G AEP ASatioR OF isdum Of thebiga o epeisidscafisaidrianieer dueluding at

least a P&Hidn dE & 8IS shal &fsaldle3 &l sﬁtg‘i@h : . 2
?ur n_ of t hesbi | ge at oe an rl%ut oarlghgdr?g’eg ﬁgﬁ%@%&%@%{%}%% form
access holes iy sapgl sideshell; whersin saifcw-ontsectionef daid tuet opihe dilge covers
one caﬂgg?llot&‘?i ng a new outer Si gle hul | exter na! ly over said
xi strng inner side hull; connecting said new outer
suttérglout 4 Ioweer paitidnefioht bR thotd R HRHGHE bﬁH&llzadd%‘r&&maﬁ ajd one
. connecting plates to connect said new outer “side uﬁf
side abpyp spid gt gt aming) ta foronaserss aperteres th seid longitudinal balkheads,
hereiS| J for.k tion aof a new double side hull;
e N1 0 A AR AT 02,0 510, "
oistdbingla hew mmnef botien hull Geone Grancre sédtidds BoRLWIPHEEHT said

ortion of topsjde decking to an outer peripheral edge

tanker %f‘?“gbﬁ’étalcﬁ"gjs 88%% F‘_&‘gm&é%%?wef eaid exingpaYed fawing toenversaid
cargo hiBifketaddl At @hd 18 t&H5d8 Erofa Fﬁl ARARS bl frshdR sgfd Sl sgwll'

cargo hold, including at edst a portion of a side™

soralecting sashielv xies bothgm bl ¢ & distal bncbof snal ekiipmgosdbt feaming so

.side .10 NUARY,;2007 WD 2004/ 005124, PCT/ US2003/ 021079
that said B iy RSP EY  sREREH oA reHT i@ gier bottom
hull to femespdrtiorséff Linéi deutidBbttor@Aulp:ai d opposite side,

wherein said section of said turn of the bilge covers

Histadlingeneyy befépm dillgr piepsston] outhparixind afseidiportem dafsaidormw
double B&dm h3one or nore sections from said opposite side
o eo?@tsné?l 11’t anker through said access hol es and

instadlingsthillyhead ensegtmiocclesd said degess@perfuréyinRgidtloweCs3¢86n of said
lon. iu@ailg)uﬁ%{? ) hull fore and aft and side to side from
giugag g‘?’t udi nal bul khead to said opposite side
fRelling BYMRLS bloBPsdhdbBeN¥ I NShidRRttAEm.hul | to a

distal end of said existing web framng 'so that said
prRIReptingesaidiom oftha bilge fosani quttaaspemieat-sajarottom filler piece;

fn"g{aﬁﬂgoanﬁc’em Bad ﬁllgraﬁigce%ﬁéﬁ&ilng% n%yvto%rter%?c{eth%w externally over said

existing inner side hull;

connecting said new outer side hull to said existing inner side hull using connecting
plates to connect said new outer side hull in a spaced-apart relationship to said existing inner
side hull to form a portion of a new double side hull;

connecting said new side filler piece to an upper end of said turn of the bilge;

connecting a new outer portion of topside decking to an outer peripheral edge of
existing topside decking;

cutting out a section of said turn of the bilge on an opposite side of said cargo hold,

including at least a portion of a side shell of said existing single hull on said opposite side



hull to forma second portion of a new double t
hull; installing a secgnd bottom filler piece t@‘}ﬁ\mARYzow
wootoboesieh end of said second portion of said PEmUS2003/021079
doubl e bottomhull; installing an insert to close said
access holes in said oppodi-te side shell; connecting
said turn of the bilge to an outboard end of said
econd, bottomflller piece; installing a new side

above ?%1 PHStng Weh rpmue faifergn agressioles inisaid si Ishelken sxid appysite side,
whereif 48l sS@oth of%&'dstﬁlhrkﬁ"ﬂé@ﬁge RWEE sl e {%}igﬁ%' g‘% opposite

si de and an upper turn o 'l ge;
dosizibng Sm@ nswiighendottomthai] is bd@oﬂmbﬁe secti@Riftbne ¥di8 bppiite side

d
of saa AR LR BidaceSordeand BREmal oven st stieking et daming to
cover dafdi @r%ﬂﬁﬁpﬁr@ﬂﬁf 4t ikl A8d BNERY fom & d§ Lﬁqﬁuﬁﬁfaﬁ)ﬁlﬁﬂeiadqg &did

form a new doubl e si connec
OPPOSI@eSildeh@uv side filler piece to an upper end of said

tcgfﬁlgalcgﬁgg karl &fer bgﬁ 31[u§ttlo Bg}s?aﬁ ﬁ\{v 8? %5’8 orgt \I)vgbnfrgll;nng so
that saiéhties/tinmg bbtt@mldﬂél idack spred-anaht ﬂe&ﬁ@ﬁéﬂqﬂﬁ) §aﬁlﬁeﬁ§’tﬁ?$%uter bottom
teps for each car o hold of said tan
hull toi‘ié'f"r?o%? E)QIHP’EHQ EBG‘EIdQPWPQB“OIWhéHel n said existi ng
r
| ThilL Dieonh BRED (HRIBIRE R Saliid bt & R Hprfgion of
Saldnewaiodbhéwttpmrtmll bottom hul | sinultaneously in nore than
on hoI d ac car hol ds bei ng wor ked
RS Foinngt fodotstrid Sk bles Gotmomnasts sige shalq
tc@ﬂi%@ﬁng hid ﬁﬁfﬂ%f tHeQn @ft@!u[‘o % 5§ bhd g{ iaﬁcme%gﬁd Bgtto%]?ﬂlel%pwce

sufficient strength urlngt e 1 nst at1on proces
anstadlingeannsw side ﬂbl@t pisos imglulding3@. ou’u’dnesldasemﬁcwttmmcweﬂ ghid

: rein. said t hod fur
oisin ol A B R W Pl St GFERA B B
bednsettip sid flevs bder side kil W&i&é&iié’clng’iﬁﬂerfs[&'ﬁﬁl (ﬁ‘@gld opposite
bet ween sald Iongltudlnal bul khea nd sai d web

side using gppnectingplajeriipmesnnseicspid ngy euesidriBibia a spaced-apart relationship
to said 8@%&%@&9&%{%%%8 forn%? n&W ‘&bﬁ%&é ngl]@ %ﬁ d brackets to

provide cutouts In a or ’new | ongi t udi nal
sonnkeétarperasd now pids sillehpioctgio aaanpﬁeltnfrﬂczif@,ma tudrd the bilge;
reinstalling said braﬁé?ts on top of said.new inner

BOTEGHEARY 036" Parkign fbfRgide dedkghiions weTarEPPeraEdge of

eXIStmgl‘{ﬁpgl@éﬂbcgﬁigdaﬁ@t hod further conprl ses renewi ng and
reusi ng one or nore of said existing tamof the bilges

Eapeatingithe plavsstops ifer aapls cago balddf shidgikendi nal
bul kheads.

37.  The method according to claim 36, wherein said existing single hull tanker comprises
a multiple cargo hold tanker, said method further comprising:

installing said new inner bottom hull simultaneously in more than one cargo hold with
adjacent cargo holds being worked from alternative port and starboard sides of said tanker in
order to retain structural integrity and sufficient strength during the installation process of

said new inner bottom hull.

38. The method according to claim 36, wherein said method further comprising:
cutting out and removing existing support brackets between said side shell and said

web frames and between said longitudinal bulkheads and said web frames;



40. The nethod according to claim 36, wherein s
nmet hod further conpri seg prefabricati ng one or%rr@lNé’ARYzow
wmboogmosd2one or nore sections of new i nner boteonuUieb3/g21079
said new bottomfiller pieces, and said new side
filler pieces. 41. The me2%hod according to cl ai m 36,
wher ei n sai d method further conprises: butting said
concﬁglctl I ates into said existing i nner side hull

gaidy gaaﬁf@m priagide galeutsia reowerdse Appienglosgitudinal
stlffené?@’c’éﬁ &éE ﬁfro&éﬂjﬁl(hbﬁlahkéw fqface of a new vertical side
stittener aCCOI‘&I ng to allowable fit up
trcmaaldmgsald btacketshm topoficdd ase andi bottéra hallai m 36,
wherein said nethod further conprises installing said

ey bot h rnal | exi sting
9. SRS it o o 46 erimsald Firhogt orcher campisgh tenewing
and reudﬁllgbine obdldre basHE ExikEnSlss AR bﬁééslénﬁ @ﬁdq % l)ﬁﬁ‘tn(gls of said

basel i ne of said existing single hull tan
longitudinal blkhasgs-sai d new outer side hull externally over

sald existing inner side hull in order to increase a
40. G i it ared to
TR RRERGRDN iR Rhll o b ODKSn A BRS

prefabricatingaseor toreyEisaid anedr dﬁm m&emb clrfat inher boftt'afh 8dalT8aid new
0. load, 4 The hod according to cl ai m 36,
bOttom&ﬁ%?B]ieﬁe Fagss Pﬁ‘@&ldﬁgﬁ{eﬁ@@%onpri ses converting one
or nore ballast tanks of said existing single hul

41. tTas kr@thdcﬂic@oﬁlﬁ{%l@ dARKSs, WheRifiBlid MBthodBhtéd lcBmprises:
subst antially the same cargo carrying capacity or an

Phi¢ing s3idornecing eiatesintegaidexisioe iynek side dmlldn mepof b supporting
hul | tanker as conpared to said existing single
web frag&l Plll(fanker. 44. A nmethod of rebuilding an existing

Hippiyigesatindw bataksde hull on 8 faie bl hﬁeﬁlﬂehidaﬁﬂhg\%lell stiffener

conpr.j sin he s eps of: 10 JANUARY 2007
accordipg, E?4?IB&“@P%’4 20P9.13 /1121 0 7 9 -30 fornming a

new doubl e hul | conprising a new doubl e bottom hul

42, @Héinﬁ%d%ﬂ&ldﬁlgstb@@almwl Bl Cplg dhg?%ﬁrtﬁ @m@gﬁ%g installing

carrying portion of said rebu
said new fnst haltoy hullgnigimally@ver saishexiistimgroutzn botiom hulllso ttht al]bgkbhne of

t: i des of _the tapke
s o RESSIRU P80t MBS ARl = bh2Bt §PUR] g snee
hull tankérr@ld éndwatlihg taid IfleW outds Q18 datl ieREbrdly bvBEWid &Hﬁ!ngaﬁﬁér%me hull
hul,l to said exjisting outer bottomhull in a spaced
in orderdg ipqreasg R Rep g irig relgpif dowhla Buié bkt astcamiparediawhia gmung

single hﬂﬁ exfggﬁtlﬂgﬁ X ngl{&%a% c{\fa\é#' aﬁlﬁ d%()%rtegﬁ,eg%ﬁ?fg%ornﬁe same cargé

load. installlng a new outer port S|de hul I over an existing
i nner port side hull of

43.  The method according to claim 36, wherein said method further comprises converting
one or more ballast tanks of said existing single hull tanker into cargo tanks in order to
maintain substantially the same cargo carrying capacity or an increased cargo carrying

capacity for said rebuilt double hull tanker as compared to said existing single hull tanker.

44. A method of rebuilding an existing single hull tanker into a double hull tanker

comprising the steps of:



said existing single hull tanker and externally

installing a new outer starboard side hull over 19 NUARY 2007
w@xiognosegy i nner starboard side hull of said exPSL/Usz03/021079

single hull tanker; and connecting said new outer port

side hull in a spaced apa??- rel ationship to said
existing inner port side hull and connectlng sai d new
outer starboard S|de hull in a spaced apar

rerBIE Y éowbée Wi eprentising hRew Aetdle botiemn balfl @ndpeye double side
hulls ogl&l J{é 1%&3 o} Jaﬁgfﬂg'pbrdo%'}l‘f%&lg*}@a(dlﬁ Jofib1B BWI tagﬁ%JP' e

n-rncrease peam as conpare 0 said
Heteanabify iﬁﬂa]ﬂing xinstvi imger Hotigh dllthiloligh access holes cut into the sides of

the tanker and over an existing outer bottom hull of said existing single hull tanker;

connecting said new inner bottom hull to said existing outer bottom hull in a spaced

- apart relationship to form a rebuilt tanker having a new double bottom hull having the same

baseline as said existing single hull tanker;

externally installing a new outer port side hull over an existing inner port side hull of
said existing single hull tanker and externally installing a new outer starboard side hull over
an existing inner starboard side hull of said existing single hull tanker; and

connecting said new outer port side hull in a spaced apart relationship to said existing
inner port side hull and connecting said new outer starboard side hull in a spaced apart
relationship to said existing inner starboard side hull to form a rebuilt tanker having a new
double side hull having an increase beam as compared to said beam of said existing single

hull.
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