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OF PRRORITY [0001] This application clains benefit
under 35 U. S.C. 119(e) to Provisional Application
No. 60/394,577 filed on July 9, 2002. FIELD OF THE
I NVENTI ON [ 0002] The invention relates generally to
the field of seagoing tank vessels, and in
particular, to a rebuilt double hull tanker and a
nmet hod of rebuilding an existing single hull tanker
into a rebuilt double hull tanker. BACKGROUND OF THE
I NVENTI ON [ 0003] The shi pping and cargo novi ng
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vessel rather than paying the cost of

No. 60/B)SQ|4 5?17 fitpdandely 3,2002.vessel . [0004] In add|t| on, new
governnental and environnental regul ations pl ace
certain restrictions and requirements on tank vessel

FIELDP I'SE ANVENEI@NOr S. These new or required designs
nmust be capabl e of securely hol ding a cargo and al so

[0002] oThpinvegticetsipes grperally ta the Tipkhel scpgerag taakvaselsy audkia|

partlcular Tuss 2 ?e%rﬁﬂk m‘ﬁglé guﬁ M&'aﬂ? Ia%%h&{%%ﬁ?ﬁ%ven istin, ngaﬁmgle hull

dui remsn s an regula

tanker1hﬁ&<ﬂ:bﬁﬂl&tﬁﬁbldlﬁﬂllﬁnlte&nk vessel having a single hull
design. This type of hull construction provides a

' 0 (.h that provides structural
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cargo and internal "structure of the tanker.
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vessel dck Remddifaing or RdbRIltiab exBtihg faBR Ivﬁg;efsrta MRSridifte ipidpements in
and strengthen the shell of the hul 0006]. Tankers

tank vegsebdepignser othepeise gxtpgd @ééﬁfﬁﬂ%@eﬁ%ﬂ%’éﬁ rqﬂpmlpaal Rswing the cost
of buildihg'h et ¥Rk Egoes, such as

[0004] In addition, new governmental and environmental regulations place certain
restrictions and requirements on tank vessel owners and operators. These new or required
designs must be capable of securely holding a cargo and also of being seaworthy. At the same
time, a tank vessel must comply with shipping and environmental requirements and
regulations.

[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



petrol eum or chem cal products. A problemunique to
single hull tankers is that damage to the tanker's
wheook/onag4 | ead to rupture of the tanker's car geCT/a8}83/021079

and thus spill or |eakage of the <cargo. This results

not only in the |loss of eargo, but also in pollution
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[0010] ad@R {16 Bien LIRS hLYis that the structural integrity of the outer hull may 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



and cost of new construction. [0011] U. S. Patent No.
5,218,919, entitled "METHOD AND DEVI CE FOR THE
WO NBTALAUATI ON OF DOUBLE HULL PROTECTI ON, " i sSSuRCI/082003/021079

June 15, 1993 to Krulikowski et al. describes the

construction of an auxil43ary hull, exterior to the
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0014] 1.5, PL9%E8570,420 B1 and 6,357,373 B1 disclose internal rebuilt double hull

vessels and methods of accomplishing same. 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



WD 2004/ 005124 PCT/ US2003/ 021079 -4 works well for
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new inSeftRkBA pliiting 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.



and in a spaced apart relationship with an inner side
hul | formed from existing side plating. WO 2004/ 005124
wEOMANEARN3/ 021079 -5 The rebuilt doubl e bot teer/oson3/021079
is connected at each end (e.g., at the turn of the
bilge) to the rebuilt depuble side hulls. [0017]
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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.



section at right angles to the existing inner side

hull and defined by W= 0.5 + deadwei ght/20, 000(nm) or
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[0025] The draft of the rebuilt double hull tanker 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.



[0025] The draft of the rebuilt double hull tanker is
preferably reduced for the sanme cargo |oad by
w0 p®iabilegg t he new doubl e side hul | s external PGT/US®03/021079

the existing inner side hull. Installing the new

outer side hull externally-over the existing inner

side hull results in an increase in the beamof the

rebui |t doubl e hul |l tanker and also an jncrease in the
[0026] bﬁayaﬁ eietergd erpbodimen, @ pertign obfhe eisting siagledrlls cut-away at a

o orJRWGE O SS9 D G ARl e e
of the tpmlesi o fx et exntpaliienntew hothan ffillenpiefestahecaxbeatd ngeswh RO ard

L1 t.- ana turn.of the hilge, Thi
end of i e doy b P it e 49 Gt el e asets awimvay.
Preferablyl, Sédievt Bisttobd ARerS&el areddoribfiBtol BRES he ifitiRBSuter b%ttc%na hull,

_ _ertbodi nent, new bottomfiller pieces are coRnecte
includipg ety deadaiserand divedtily supplot theimdotidd millsotlhemntkalviy péreos of the

o of BT by holl B ot £F srisb BNt hegugramay

portiontod tieguemof the bitgé Bitdofigeched 6 anRatboard dadlJf the hRHEbstEinR Giller
) any dead rise, and directly support the inner side
pieces. P Qutcrride dilfer pigess IpRiRding thegrew prer side finllire prafeigblyge
r . . |- ne
comes:3 REF R RRg SRS Bl i LIEATH S PR g
to the elistigg tura of therbéigte dThonamnowtet didafillergietes inclulie ne@véuter portions

hottam fill er i eces,. New outer side filler pieces
of tOPSﬁgﬁéFﬁaPlﬁﬁn& Vit Hemruee oribed ity M3l agoptay gbihp shear strake
of existﬁ%ntBEﬁH@ HeRViAtidetdqX}t B Qnnbted %n%&?eﬁ?%&?:?g ¥ Wisting

__starboard inner side hulls and connecte
topsidegigtlsplatiggt urn of the bilges. The new outer side filler

pi S new outer..partions . of topside deck .
00271 P18 R8RS AEL RS 88 CHLR RO ob B R frvention,
the rebuitiioablle hofl tirdker BloRaes fiireakection fRMcs bbk@eh BRSAFHRISRIKside

ating and that are connected to an outer peripher

p| ] . . . .
hulls angthe rxisdng s byl ot thp single tadle kThsifairqd-rgetiqrymeqyide a relatively

e i . i it R of
smoot 3EASHANEE ot W AROLLE!s SRR TS L 600 fr
hull proxinohtecddew sctiedaskec stemsctior foed sihebthirgrhyidhalynenidpaiiitn

ide _hulls and the existing side hull of the single
fore andgff thprigear R fhediet doile %ﬁ%’o‘%l}lg@d_atﬁ‘? exising ungle suldgilpneet.
Preferabliyaiheithir s BEEntgRARI AR oRPHsOM ShstSinderaild Snfitfnihe
outer hull of the existing single hull proximate a
[0028] pde prasentdnveatian alsetinglndes agnéthod dfrebuldmpat enisting single hull

hyd 1 et it f ft.in th
tanicer ifecd QBRI e e b i eink SaeRigCingh
having & héWw double baREth. hullRne fnewvaideyhulls REndicdtet @€ e BukYASd end of the

parti al | ﬁj@co rise an el astomer fairi n% conpound. _
new dowp bgitomially Lae aaw donblerbotten hallss farmetl b dispasing riney ioher

ot AT D SKUFL 08 0 S oo .
The new doublagida hniwaddoivhe byudikposhavd mgy eutaesidelonbéeeldolly over the
existinggllflﬂl%:rlaﬁzg(ﬂ’—:dhuql(.e rgfega%lﬁ tl fl 1?6“? Sonu%?ec Itnﬁ?isafgrn?e%coqfe? gtt lke)act)sz%1 [dlde c%?go
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.



new doubl e bottom hull. The new double bottomhull is
formed by disposing a new inner bottom hull through

wao b@4modded shel | of the tanker internally over PEEUS2003/021079
exi sting outer bottomhull. The new double side hulls
are formed by di sposing #-new outer side hull
externally over the existing inner side hull.

Preferably, the new double hull is fornmed over_ at .
[0029] | &maacordsacewith enotberraspedi9f fsrinyestionfthe method flugherspmprises

. installi.n [ Ly, 4 r 3618
instaling 136 R e Rl U B Blag BT P e bk ThE AT HU N 2R
adjacen€ tdrgd RbMs bbidg Stales] fodmtalternbavdisort aniktirhedrdlsidengf thehanker in
new doubl e side hulls externally qQver the exjstin
order toj iqffist steyciakigiegsty ang spiieragny s angih g’ﬁﬂ&?&? é}ﬁ?ﬁ]‘@g%ﬁg’ceﬁ%’fme
newimkpgg@%mlhﬂu'accor dance with another aspect of the
I'nvention, the nmethod further conprises installing
[0030] t Aelditeonal feamreshodtheopresent Inventnl dra set dorth helpw. nore t han
one cargo hold wth adjacent cargo hol ds bei ng worked
fromalternative port and starboard sides of the

BRIEF.BRSERIPTION OF'THR DRAWINGS ructural integrity and
sufficient strength during the installation process of

[0031] t Keguredvs & pross scgbenad migghip. vigvo olB0Ying\ae PXeraMaly Hreosarftanker

. of.t esent invention are set forth below. BRIEF
ha"mgbé@épﬁefﬁ%m OF THE DRAW NGS [0031] Figure 1 is a cross

[0032] S FEhir®Nad a Biods sddtipnal inddisBiporiéw gt atypeabmpidicyt webi fermastowing

tanker having a single hull; [0032] Figure 2 is.a
an exer@ple@sre?,@éttd%hlﬁhu}htﬁﬂ%h }npacePféaP%th&l %an%ﬂdlm % ithspresent
inventi(iﬁ@b frame showing an exenplary rebuilt double hull
dnker in accordance with one enmbodi nent of the
[0033] pRégeaB is & nrosnsdctional pi@3Bip ey at #typidabmadidied bylkhead of an

sect] ona 1 d-ship view at. a typical di.fied | khea
exempi3 Bl ot S VR G RSB
invenﬁ@&’cordance wi th one enbodi nent of the present

I nvention; [0034] Figure 4 shows an outbhoard profile
[0034] ofFigure dxsboys ar quibedydiprefilg ofipn examnlary relrlé double bpk tynker;

Figure .5, shows [ tanker of
oo3s) RS SO A B et R
[0036] C &GS 58Bbwo B phrtidl evsasectotad vivar at aNetwdrd aveb fofmd dithe tanker

_ tanker of Figure 4 |ooking forward; [0037] Figure 7
of Figushblepkingf@FW# 8] cross-sectional view at a forward

PR L VY B BB Yo
Figure #llbalstig fdrivagl; t he exi sting structure that

[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;



will be cut-out in accordance wth one enbodi nent of
the present invention; [0039] Figure 9 shows the
wez@apdaey tanker of Figure 8 with the cut-outPCT/US2003/021079

structure renoved froma first side and center area

of the existing single 41 to allow installation of

the new inner bottom hull; [0040] Fi gures 10A-10C

show the installation of the new inner hull, the

[0042] |Ripgictl@chems thetsubinhlanntapkerofdigure d withdhe aafc ot SEUSHY of

t brackets:; [0041] .Fi - : .
R A e e
bottom Wfil; the turn of the bilge, and installation of the new

outer side shell; W 2004/ Oggém PCT/ ngﬁoﬁ/ 2107 -9
[0043] [Iiguzp 13AgdPeshey thpsiraliahen ebd8rBraimRer Jhkef gf’—t}lg‘ﬂ?le
bulldleagfe\élmeewég,t%ﬂﬁ fg'%sfﬁﬁi°§5f%%’ff’%%ﬁaﬁf‘ 7 ved fromthe other

e existing s to allow installation
[0044] Ofigtufee 108vI4iCshrv the atstablatibmb] the pOObaitomipiercageinsiallaigm of
ow the installation_of the new i t&ull, t he

h
the turn I%Sﬂ)@ibtﬂtgﬁai and sty {AtioR o4 the eWe Sl%rfglgﬁ{eainl nstal | ati on of

[0045] Sﬁgg&r ]ltS AbR e 2buil (BBl hnl1Gn hesordefife Wit oBb eitibblignent of the
i'nStallation of the new bottom pieces, reinstallation

present miventidre turn of the bilge, and installation of the new
outer side shell; and [0045] Figure 15 shows the

. . o , gi .

peTathE RES PTG B iR R N T T

[0046] PRETERREHIWsMBOREMENMTSe i fibGingdte buit nkerstesign. s shown in Figure
exenpl ary existing, sjngle hull taﬂﬁ]ﬁr qgs'h&@.t As .ghovvn

1, the ey ipHi sg:@gl@huli?an{(ﬁelg meludes %ﬂnglpl%rfeé | o skin 2;tha p{O\.Il es

structurél[lﬁggﬁﬁ/ﬁag? ais 19 b S ofRIRY bBWebn He opbtafing ehVitdnnin®¥i G Sanker

Integrity and acts as a boundary between
(e.g., tht bex) apétiatcarygy @dintennihstnictut of fhe tankiekefs siiawry the gipgle hull

e by S et 8 GRAER i
pluralitP b 1REERRY hAd ilGhAIMRhiak ifRghed 6, &1 G appbrtand strengthen the

st arboard si qleaEI ating 4. A _ plurality of bul kheads 5
shell of ginhiiTht Genvantienal brlkkheadg typieatyngudeseombmai g ansyrgse and

.. strengthen t $ . ; . ' .
o SREYED i B i S b By o
transvedst 8A6 WkRediasdnerthbergi Ansdhoval intikkhd ag typacad taker can include a

internal fram ng typically includes onbi nati o
plurality p B0 GRS 6 Fe RIPPHLE R o o DA ErBhAtipple he

i i ' f ; Rl debitptihg § a8 to th
connef 4y S AR sl e bplng o
web frateks @f éte,bottom tethriHesingldibull tiokerdcshown 1o figue ancludes a typical
framin%ﬁegigsnn %?lg)ulgﬁ glgelt %%glhlg)%l is gcl)'ltl lﬁi%e%dco 1Vthqs Itytf)% o‘f?ﬁﬁt'mdgesgg%? K

[0047] In the illustrated embodiments of the invention shown in Figures 2-7, a rebuilt

=l

double hull tanker 10 is shown including a rebuilt double hull 11 comprising a new double
bottom hull 12 and new double side hulls 13 (e.g., port and starboard side hulls). The
internally rebuilt double bottom hull 12 comprises the existing outer bottom hull 14 (e.g., the
existing bottom plating 3) and a new inner 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



web frames of the bottom hull. The single hull tanker
1 shown in Figure 1 includes a typical framng
waelemigosizal t hough the invention is not |imtedP€DUSINNF021079

type of tanker design. [0047] In the illustrated

enbodi nents of the invesitO-on shown in Figures 2-7, a

rebuilt double hull tanker 10 is shown including a

rebuilt double hull 11 conprising a new double bottom
hull 16. Mk keblit doublabottaiohibll 423§ chemeaied & each ¢rd (5.2, Fdhe tughef the

bilge 18 jorphl double S edas St RO it bR gy S i

[0048] hfﬂe newAinh&- tbttond A1 1%{&5&1& A& botet Side BLBS i @refi:bnﬂfmbdan 2
new i nner bottom hull 15 that is dispgosed interna

spaced appacdationajpiprto terexisting@utex peitem gul ddand ghn exavang inper f14ie %ulls
e externall .t do

6 e B RR YR FRER] © 3SRl Sty R B

bottom IRAN 14 AAdhs hew RaRE Botsért @ull18thd glsé)oetv\wad tlee enm/angunmr side hull
side hull 17 di sposed external spaced apar from £

16 and théveevesiter sidehithhé: Tb@%ﬁ%@%b%%“&tﬁéﬁa $tanfPRrine t6ke o

& gT LJ%Z%}OS/ 021079 10 hull 16. The rebuilt doubl e

or exampiet8mTiul | 12 is connected at each end (e.g., t he
[0049] tm sho@»‘fn imegurb i2| the n8)inher bottemrhabluis, thedusbing Teied elde hulls 16,
. conprisin 0 d. starboard_outer
and the 1AppiS deokmOABIAcHRGA ol PR TEF b AACR et &7 o PR The
cargo is %?é’fer%‘lﬁ%r ligilid8a 1%8' Irfie e)QiZtufgr Sit&yonsatadl 14) tee napagtedside hulls

lonship to the 'existing outer bottom hul
17, and ﬂlﬂa tepnitlet deekimgi Htdefige phawndagy with g ousidg gperating environment

respegti vel ne_or e vt
(e.g., thgjsaa; aﬁé dheair fll\élg}? CATER Iéo céll\ﬁ;e e%ﬁrg{éhblgtt%tdg n(%rﬁlz?rl %al%B $olds by
transvers&'BuIRIBY AL, NBREi Al Bmkheddb dr5 cantbimdtion ofbbtheen t he

existing inner side hull 16 and ttgg new ou; {I si.d 15
[0050] th onep‘referlrhfég@b@émem ghowrgn digire . 1 BFWARNT 2RKS

! | f @lhe%f&ﬁ@i’é\@6
1nclude§ Wn So ? Pﬁ'glglaﬁ{x%%S %g%tﬁﬁg@ 2%0 tA:%gsl%bﬁﬁ in Fi can
include §otighhdingl stiffemers iispesduon stopéide swfage 2 @f tlmgnqéaoﬂgml@g

25. Loé%igg\g)eefsltl%e@ggrség:ogghg E%ngléég Iogﬁ)‘ef;f?lgerr%l gglln&ﬂ% Iggg 1@ %lﬁetferred
becausqilﬂssayaﬂ%ﬁéﬂt %[10‘@9 drQuy Wi ihstdithtioh BecaneminileavesshélBottom-side of

he topside decking 21 define a
the plathgunoathy nvakirg ﬁth@ enstes purbthepestallating PEQRESST GRGksH( This preferred

d.th T
oSy T B L AR gl o
pieces cgyal }ﬁga . fof engigleldoRalhaad Iwenﬁﬂgsman alao calubésrthe bost and
50] In one preferred enbod

1mprov€s @uh‘e’ Qf the RensHagHiom nete HEErFH A a9 Prg%rathlﬁﬁ E‘i’lﬁ’&g@d fhfhgnmer
bottom[p b o <§1 ggﬁgfgatgg) é{h@ RELRsAF strdSudDRNEErity and stlffemng

can 1 ntclude | ongitudinal
ofthelﬁﬁdrfof,ﬁmrpsatﬁigszjosed on a topS| de surface 27 of the

(00511  Hibe aanesd PEFOBIMRES 15 AARIECRBL B Broapp g o Bongn fat H ina
spaced B{gﬁ{ £ :{tﬁgshlﬁ %e QUREwh T P1gﬁfer BNOE PRMéral dayliheiit tasew afner

cause thi's | éaves the bottaomside of
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



the plating smooth, making fit-up easier and the
installation process quicker. This preferred
wa@ omvitiogiueat i on al so all ows the new i nner bott oPeTrub1003/821079

to be prefabricated as a plurality of pieces on ajig

usi ng, for exanple, dowathand wel di ng, which al so

reduces the cost and inproves quality of the

construction. The stiffeners 26 are preferably o
include thenneasteest web frimmirgn Tarn abbernetive ghkadimentABotshowg) de existing

. Spaci.n o,.provi.de.th e sar tructural integrity
ffammg&H@dé{“%flﬁ%%mer?ém“% g Bl pl ating 25. [0051]
[0052] T f5ie hBRAT HROhieairél) fidr ckbmbE, B&Wﬁaﬁﬂﬁd%ﬁsiﬂd d9eof the existing

exi sting outer bottomhull 14 in a _spaced apart

outer bottetraitilbisaridpthe tepsideciirefithe top dange of the frapsvrsebriggne 28.

. enbodi nent. the new i nner . . . .
tstaing o0 GRB<Bpe Bk R hBCR L ALET Rty © T B frine 28 i
preferreg b8sHuse El%l&lse ?ﬁ ﬂ%l’bﬁﬂs_ﬁgg 'vsmmlﬁé nfihimizésibe ]iamiosmi crhfgmrﬁ repuired

ot t om hu | providing the exjsti rane height H .
vt oo 14 prov dog Uhe e sii g, (are Mgt A
does mof;l Iﬁlg%cl E-@Oqgﬁl!lire?’f%ﬁ@g atch cti%o TPMplate (bt Sh&wvn) can be used to

i'ment the existing franing that the new i'nner
connecthibd hevit lries botheh Ablldd totherexisting YWhePbetmd b8l sigucture 14.

PCT/ US2003/Q21079. -11.i ncl ude the.transverse
(00531 1 RESAIHGHE 11Oy B ARERiTE it Bh O L P BT MR of fgces
i byl &S 9 Hethottbial ofdlie: ddigo exksiidy lded line of
18 deﬁnﬁgﬂﬁéf}’{e%tﬁ%{éqﬁamengfo.o [ 0052] e hei ght. His
the bottomashell pthting creaswradpl mght peglopterthe hettor shelbplatug gyd it pet less

exi st out.er bot 4 a I= j 0

1 KB B PRERETY P e b RS o ©F oo
[0054] :jP&t b :sidégaxﬂ&gar@pme,cmé mg]fjmhm_ spawgg fisesed ot Ferrdvsmighlt addis

I rect _tOt eeX|st|ng ram ng, I S r erre
requiredhiscaiend qifher (g dhe iRt s tiaﬂlgefét%l‘lfc‘%ﬁﬁfg“ ﬁ%%tPPrf’g‘é‘& double

h i j . Nk
oo 5 PP O A I8 REA N
should ispadimgbé teasrihag tieedigtance W widdeis measured @t arpPyossgsection at right

angles o WS SRaAAsRABERAESt -t At PO Bpinf it eRs

whichet@ it 1HR 16366 L THGm kB ARIcto?W Bl hefek.r uct ure 14. [0053]
Accordi'ng to OPA-90, the spaci n? requirenments

s for,
[0055] ddstshewbon Figare Zrthe new osfsaeide hull 37 gegh inglydpgide plating 35, web
. dji stance be n {he bot . r:
framing 45 S SRERREFS P o0 PO ThARbSE Barifrofy SR ATM AR A
framin%afhaf is @Bhn e ©Sntifketibesubatd 38w Hihe hbwplustr isidg platohgi3s andt
ess than H = beanm 15 or 2 rrirger{ﬁ, i chever i.sl‘;—%;e
extendy igwewt towprb theieisHassr tde byll [P-—fhagiidgers Jia4pc

- the si : - Sriorsladd 3K BRGURS sids phasgds at
tongita{}, el AR o BRGRGorIy 31 JT AARGRDsioe phheds o
equal spdving 10l providptite mkedshy stractkel ingegrity end stiffening offtbe nejp oyfer side

~ the double bot tQ.the u rnpst deck, .disregar i .
plating 33; QALY BUFAAGIRA7 oo Reged KT ey e Rt s 19 i o
spacedﬁ?@r@fémicﬁﬁhibess than the di stance Wwhich is neasured

a

any cross-section at right
[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



angles to the side shell and defined by W= 0.5 +
deadwei ght/ 20, 000(m or 2 neters, whichever is the
wo e®gm@os12dfhe mi ni mum val ue of W= 1 neter. [ O00BGI/USM03/021079
shown in Figure 2, the new outer side hull 17 each
i nclude side plating 35-12wb fram ng 36, and
stiffeners 37. As shown, the web fram ng 36 can
i nclude transverse web framng that is connected to
side of tha tankee r Ther tusuof the bil@81 Smay he ravearkesLiasarecessaty fpr lmmﬁgllatlon

e o e B AP, BB 0y 3
includesSt1EdsERNBORioHI 130 % e e&[htlhg 6idk Bheéll VedticBly dbaeethd %xﬁfmg #eb

new outer side platin equal spacing to provide
framingtpieximateths do/okthe tung Fillebillg@egrl ty and stiffening of

[0058] hﬁﬁ? goe%(%ﬁlérgarlse%fl ﬂle l{GQJg bf]t?ﬁ %a%ker 1ﬂﬁ§vﬁgﬂf thE nédv AGter side

ar 8 connec € exl's |ng Inner side
hulls 13 ﬁllbﬁplé&sldﬁ naw lﬁ)r:tameﬁilea pmbés 62eAratinstaiket Iapeac[1®ﬁﬁ 6 thésiouble

F t 39
bottom Bl heand 5 T WTRE ©F RUES | 815G Bkl e g ernet FERe
bottom ﬁﬂgﬁéleg‘ésgﬁ. Hera%%r bR Wil fﬂtﬁ’@n@}! Bt)ﬂt&ﬁ ifer pidBesppiist i NY
I'nner side hu 6. |

0057] Preferably, the rebuild
approxifatety squall tethe cedthrofitivesdw euter sidulydlsdf3. t he exi sting

00391, Hisgoa i pirorelprdionclor DUl Gubliflep Mot P v o,

exempl&g%ycﬂig@%kﬁ%mhﬁqélﬁ&% QRB3ALR &BéPbottok hsll @Is ﬁctéd Idﬁ@‘nally

ker. The turn of the bilge 18 may be_ reworked
in relatine m@ﬁﬁamstlﬁg outea bottern Apil 3¢ ﬁ@hne‘&f)tl@if sidp bubsly ﬁﬁ‘?@e‘?xwmaﬂy in
15 .has I
oo 5B Ay Bileren, peles gyl
include®thetdR@stia)| lb&tk!he@l ﬁruieurs BB |HewvittohrcAllénpiaes 62, anllamew side ﬁller

picces el hRBiom fBITSBTCPRE e rhid 1 Srecacs e eamalp gt Grom
hull stn&%@r faﬂﬁlf?er tufBSthb 'bﬁge fLQfhE h’@nﬂﬁ%rﬁ%a‘é‘é irSthe 8carl B feSulting

I'er preces or new bottomfiller pieces 62 are
from tht nswalkteeohl atdeddleh penes @3 Ihlose dmbbdlmenb dhe hnﬁonuﬁllermeces 62

en th rnoftebllc S CO
ae sizef e G v Gt b WU BB cORORTRLEY i dael g ot fnew
double Eiﬁsfhﬁn@ 3 Mnd & RS Spbox@hatbieeqnamo i Iﬁ@gﬂtfdfkﬁea{e“pdcﬁtbﬁsbottom
I's approximately equal to the width of the

hull 120 ’urhe twe side fitlgt piscas®3 qxtrod djonrihgiier oBthe durg of the brhege on both the
port ani 6ta§t§)8€&e sﬁtgés urPatlo écﬁee ﬁg\gfug% 9@0kr 39{#@ idl dﬂ*é%ggg&@éc %1ﬁ§ %ﬁﬁér pieces

63 is détélﬁilﬂ&ﬁiﬁ}lf fH@@VlﬂﬂWf}tﬁ@ﬁi)ulﬂlQioﬁlbfhﬂsﬁﬂd Hullk33fitted ]

i nt erna in relation to the existi of t om
(00601 1 GeiFTnars Sca=rBavsa G Blani gy SOUR fIchead ot 8 pheaTH o
Figure 13» r]the Elgxlfv%ii_@ﬁdh&l %tﬁ?en%f%' i) @Qttdcﬂ&? fo t‘ﬁb gﬁs ll)lﬁkﬁe@d sﬁﬁeners

ure e re 't bul 6 i ncl udes
64. Newmmm buj;klﬁaﬂ kﬂnﬁembrsﬁ%m pmomcﬁi in ﬁl@wrebmfttmfmtfﬂom BHer

pieces 22 that gor?e?épor{fl t% and are éo%%egtecl %o the existing bulkhead stiffeners 64 and new

bulkhead stiffeners 64b are provided on the new side filler pieces 63.

[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



pi eces 63. The bottomfiller pieces 62 are used to

fill the space between the existing bottom hull
wa@eowoeiiee and the turn of the bil ge resulti ngPdT/oR003€21079
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As shown in Flgure 6, the rebuilt double hull 10 includes existing topside deck plating 21,

existing outer bottom hull plating 14, existing inner side hull plating 16, existing longitudinal
bulkhead 5, existing turn of the bilge 18, existing support brackets 7, new inner bottom
plating 25, new inner bottom stiffeners 26, new outer side shell plating 35, new bottom filler

piece 62, new side filler piece 63, and new bracket 41.



the rebuilt double hull tanker 10 as it was for the

original single hull vessel 1. As illustrated in
wo-e@unes1ids t he beam B of the rebuilt doubl e hubdcT/US20RE021079

10 is greater than the beamof the original single

hull tanker 1. The increldse in the beam B of the

rebuilt double hull tanker 10 is approximately equal

to the width of the two new doubl e side hul]s
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attach aH&’Eﬁff@ﬂ ﬁl‘ie'nfe@veaﬁﬁﬁ&e #Lk plHMY, Qllhfﬁd tteiefiistiapehip sphetieng 35,
new bottom f pi ece 2 new side filler piec
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[0071] r @1g1nsﬂahdmsiapﬁmm crossmcwml wmeat a&orwr@ I!KhhfﬁlsOfﬁb@fﬁbuﬂt

|1 ed. 7
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heretof?ﬁqp!a Sp1Rab1eaDR the forkARInRost id mnbwbmm%adsrfer fhie Ieg&& c:hago
and starboard) are connected to the out
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nnec
existing turn of the bilge 18, the existing 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.



exi sting inner side hull plating 16 using connecting
plates 39. Preferably, the new side filler pieces 63,

WO pkieiing t he new outer side plating 35, new BCTES2003/021079
shell web fram ng 36, new side shell stiffeners 37,
and the connecting pl at eslB9, are prefabricated and
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exenpl ary tanker and illustrate an exenptary process
[0075] of Thegieiovali af gheatmneocﬁ the bilge 8, mgbwelmdrhon wkfélhe lorigitidinal
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side of the tanker is preferably kept intact to maintain the structural strength of the tanker.
[0076] In embodiments where the tanker to be rebuilt includes multiple cargo holds, the
new inner bottom hull 15 can be installed simultaneously in more than one cargo hold with
adjacent cargo holds being worked from alternative port and starboard sides of the tanker in
order to retain structural integrity and sufficient strength during the installation process of the

new inner bottom hull 15.



identified to be reinstalled may be renewed with new
steel. The itens to be renoved will be identified, as

wowrdos/oed24 he itens to be renoved and rei nst al | BCT/US2003/021079
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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



fabricated in a plurality of sections to facilitate
installation of the new structure through the access
w@oro®08®4 and/ or the access apertures 80a. [ O00FS/U$2903/021079
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way of a supporting web frame 28. In one embodiment, the connecting 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
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[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
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in buoyaaney faaty rebudt tahleer 10e s basedine 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



ready to be welded out. [0090] Figure 14A-14C show the
installation of anew bottomfiller piece 62, simlar
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hull, reinstallation of the turn of the bilge 18, and
instal | ation of the new sile filler pi ece 63.
Preferably, the original turn of the bilge 18 is WD
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exterior of the existing inner side hull 16 to form
the new doubl e side hull 13. The conbi nation of the
new double bottom hull 12 and the new doubl e side
hull's 13 forma conti nuous double hull 11 of the
rebuilt tanker 10. The rebuilt double hull tanker 10
is conpleted and the tanker is ready for service as a
doubl e- hul | ed product carrier. Advantages and Features
of Preferred Enbodi nents [0092] The process of the
present invention provides several enhancenents in
that all the rebuild work is done fromthe side and
t heref ore deck nmachinery and equi pnent is essentially
undi sturbed. [0093] Also, the existing ship structure
Is preferably reused to the maxi num extent possible.
For exanple, the inner bottomstiffening nenbers
inside the cargo tank 22 preferably takes advant age
of the existing transverse nenbers being over two
meters high, the existing support brackets are
preferably cut, notched, and reused on top of new
inner bottomplating, the existing turn of bilge
(e.g., the curved side shell plate and bilge keel) is
cut, noved outboard and reused, etc. The outer w ng
tank brackets can be elimnated due to the design of
the new doubl e side hulls 13. The method of attaching
new outer double side hulls 13 using connecting
pl ates 39 provides for dinensional flexibility during
fit-up. [0094] The capacity of the rebuilt tanker 10
can be substantially maintai ned by conversion of the
exi sting ballast tanks to cargo tanks. The draft of
the rebuilt tanker 10 can be reduced for the sane
cargo |l oad through the use of external double sides 13
that result in an increase



i n buoyancy for the rebuilt tanker 10. The baseline BL
of the rebuilt tanker 10 remains substantially the
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bottomhull 15 that is installed internally fromthe

side of the tanker over the existing outer bottom hul
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4, The rebuilt 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 nenbers connecting said new inner bottom
hul | and said existing outer bottom hull conprise
we@zignosige web fram ng, wherein said new i nner POL/US2U03/021079
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said existing web fram ng22-3. The rebuilt double hull
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. framng further conprises transverse web nenbers. 4.
exX1stng prnex @%@1 hull agdeennectediat a sepoke endivceiddiemgsiloplating of daid new
dérhﬁﬁ‘ler conprising a bottom space formed between said
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9. The rebuilt double hull tanker according to claim 8, wherein said temporary. access
holes are only cut on either a port side or 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.



8. The rebuilt double hull tanker according to claim
1, further conprising tenporary access holes cut into
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or m-sal tenpor ry access aper The rebuilt

doubl e hull tanker according to claim1, wherein said
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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.



si mul taneously in nore than one cargo hold with

adj acent cargo holds being worked from alternative
w@eoot/oatiel st ar board sides of said tanker to rePEi/NS2003/021079

structural integrity and sufficient strength during

the installation process-24 said new i nner bottom

hull. ,16. The rebuilt double hull tanker according to

cIa|n11 wherein said rebuilt double hull tanker
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0 sal 82 Pgﬁ L}H Qcture. 18. The rebuilt double hull
t anker accordlng to claim1, wherein the draft of said
rebuilt double hull tanker is reduced for the same

19. cldegebuibaloubledwligankeneccaringio odaimdl,rdwrein atiim of itheebilge and a
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turn ofdhe,pilge 1§ gpysed ghrdpstaliagion ?ﬁ gaid gpgiimger 48lkpl e hul |t anker
according to claiml1, wherein a turn of the bi | ge and

200 & he@%ﬂﬂt QlBuB’Ifs h%ﬁ thkeXAcebrdi: t%'c%ﬂﬂnel 9N irtheP E&ﬁbﬁﬁﬁ§n&@bgttom
turn of ge i s cut-away t o fofm access hol es to
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evisting B4 o s Sy il B g R iq R i G e biprm bt
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further conprising new bottom filler pieces connected

to each outboard end of said new doubl e bottom hul

| o ‘ th
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rebui It double hull tanker according to claim 20,
PieCeS-yher ei n one of said cut-away portions of said turn of

the bilges is connected to an outboard end of each of

said bottomfiller pieces. 22. The rebuilt double
22.  hithel rebuiliidonblgdwdriatikeyaccorditgioralaim 2G, durthve compriging s¢wiguter

side fillt? plec% Ennected 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.



side filler pieces connected over an exterior of said

exi sting port and starboard inner side hulls and
w@oemneetied to said existing turn of the bil gesPCRBS20051621079

rebuilt double hull tanker according to claim 22,

further conprising conneeli-ng plates for connecting

said new outer side filler pieces to said existing

i nner. side hull, wherein said connecting plates are
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tanker according to claim?22, mherein sai d new outer
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bott om hul | Plating and said new inner hull plating

rebuilt dopebeéemibiilla  spaced- apart relationship by existing
' for ntral .portion
SR gL B P elstitnSh] & bR 5B pat ater bt
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plating, machinery, and equipment is substantially undisturbed during said double hull
rebuild.

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



rebuild. 27. The rebuilt double hull tanker according
to claiml, wherein said new inner bottom plating
wo eoottlesi2conpri ses a plurality of | ongitudi nal PCT/US2003/021079
stiffening nmenbers extending froma topside of said
new i nner bottom pl ati ngr2@nd wherein a bottom side
surface of said inner bottomplating is connected
irectly.to sajd plurality of connecting nmenbers. 28.
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tanker. t anker. 33. The rebuilt double hull tanker according
to claiml1, wherein said rebuilt double hull tanker
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wherein said rebuilt doub
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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 has an increased beam due to the installation

of said new double side hulls externally over said
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di spl acenent at the same draft for said rebuilt

doubl e hull tanker as compared to said existing single

hul I tanker. 35. The rebuilt double hull tanker

accor di n% to.claiml1, wherein one or nore of said new
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ﬁﬁ{aﬂing anew side filler piece including a new outer side hull 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
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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;



exi sting topside decking; and repeating the above
steps for each cargo hold of said tanker. 37. The
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single hull tanker resulting in an increased buoyancy and decreased draft for the same cargo

load.

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:



in order to increase a beam of said rebuilt double
hul | tanker as conpared to said existing single hul
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new double side hull having an increase beam as
conpared to said beam of said existing single hull



