REBUI LT DOUBLE HULL TANKER AND METHOD OF REBUI LDI NG AN
EXI STI NG SI NGLE HULL TANKER | NTO A REBUI LT DOUBLE HULL
wa20d8E8R6B.Al M OF PRI ORI TY [0001] This appli catPOmnus2005/009464

clains benefit under 35 U.S.C. 120 to U. S. Patent
Application Serial Nunmber 10/806,904, filed March 23,
2004, which clains benefit to U S. Patent Application
Serial Nunmber 10/371,832, filed February 21, 2003,

whi ch clains benefit under 35 U.S.C. 119(e) to

Provi sional Application No. 60/394,577 filed on July
9, 2002. FIELD OF THE I NVENTI ON [ 0002] The invention
rel ates generally to the field of seagoing tank
vessels, and in particular, to a rebuilt double hul
tanker and a nmethod of rebuilding an existing single

Br A R B RS R A Y oD B Ry pinG AN
EXISTING SINGLE HULISTANKERINTIO ALREBYIL.TI@OUBIIEYHULL TANKER

cust oner denands for new and i nproved tank vesse

desi gns new and i nproved net hods of nodifying
CLAIM B&ﬁ exi sting tank vessels. Substantial cost
[ooof]a‘t‘hfbga% ﬁ@dhoﬁ%laﬁﬁ@'bb&aﬁ uB¥er35MESE! 519088 U 3. PafB Abylidiion

rebU| ding existing tank vessels to Incorporate
Serlal Mumhﬁerir@frf&ﬂé 904, filedMardsZh IZO%srvlgdsclennai!dneﬁt/\uosIéS Patent

Avp{iSR St ronmbe 37 on B PARREGLRL 2DOS e beadt under

35 Uesldi ?'1@91(6) REMYoIRIBANABHIAlio RN, 601394, smmaréa@h July 9, 2002.
regu ati ons pl ace certain restrictions and

uirements on tank vessel owners and operators.

FIEIFH E TIHLINVENEON ed desi gns nust be capabl e of
[0002&s Gﬂtﬂ% %\)énﬁgﬁ fjéllzﬁgs Qegg?aﬁlg% ﬁ{}qie?(# 3%?2 mgg 'rt];%? 91%\%%}@;]) H&%‘particular,

e sarne k™ vess
toa ﬁhhlmrﬂdnbleaﬁﬂil tenker and aeretlald ofeehuildarpgemt existing single hull tanker into a

egul ations. [0005] Conventional tankers conprise a
rebu’c'ef%%‘b&e@j kenketving a single hull design. This type of

hul | construction provides a single outer hull or skin

BAdIE@kgWNﬂ@F%HE'iNWNﬁon egrity and acts as a

boundary between the operating environnent of the
[0008 ke shipping. apdtcmosmn&mdustnels cantiyally daced mathristomer demands

for nE AR IOy O Ve s A (g aP Tl Bheifsdeor modifying

the detigh BPaxictisd 16k vesseIoVBubstahitifl chst savidgdcd B rehlided b9fa vessel owner
bul’kheads and internal stiffening frames that support

in medifying préwgtlﬂ@ng existingank vegsels e ingorporate meyenremk By tgnk vessel
d(ﬂSléal’t'r sr éﬁ}%?\g s& eR MR {h%l i oﬁﬁl%ltﬁ&%Fée? rag@é% t%arn é:;ﬁlﬂirﬁdthg ost of building

a ne\plmﬂkuws&l ACS: ogle:m uni que to single hull tankers is

[0004] In actljdaltrlrctitlgJ enegvogovgrenmentall 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 bottom,



tanker's hull may lead to rupture of the tanker's
cargo tanks and thus spill or |eakage of the cargo.
W(TIZI)OS/O?ESSUl ts not only in the |oss of cargo, beeT/EE®05/009464

in pollution of the narine environment and
acconpanyi ng coastline. [0007] As a result of the
recent hei ghtened environméntal awareness and severa
shlpplng m shaps, new governmental regul ations have

een inplenmented requiring the use of double hulls on

a porﬁ%@% Gretareeprd s, 4/ stemyand aplurglityefbuliheadpandjatepmsd
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equi renent s int oIIutlon Act of
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tanke®& hall xﬂa%'qgad%% ﬁ?é’ Sf ovhke J‘éﬂr#@taﬂﬁgaﬂm{m %1111 or leakage of the

exi sting single hull tank vessel's engaged i
cargorrﬁhxsrresuﬂts an&qzrdyun thfe losis|of gango pat ﬂbbemmlbltunimfttbe menne
[t with dou ehiéls or be retired between the
enwr%ﬁ?@aﬁ}g@%c 5??&“%’61§§°sg fendi ng on the size and age of
[0007] hA&s b 2E8KRIof thecddt Beightéh@berblirdtifledtaPaw aehddk ahd §&Rra0 Shipping
the International Maritinme O ganization, which rules

mishapsphewv govaramprial regdetdls nwe geqnagxp&q{mwegu@pg $he use of double
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new t {Iéssag &%Wu éh lu}‘ld&%gtl Lcté h\i/ﬁ'de(i 919(9%1995)%&{ a\J%l'Holuble hulls and

I gns ave een us I'n the construction of newe
that allaxisang singledhulethfilovésstle engngpdl in the hiarinh éranspout crfemﬁmﬂqnetroleum

f th d |
produgis ke TSP it doyts ALl 2a L Petgn the s dapS and, 3015,
deperﬁﬂ‘fjg SdhelsfR&nd QE& bf @@ ¢dhkBA e ~°bh§| Iluleg |cﬁ¥sél'§1§bahﬁﬁl thoS¢ 8Bthe

the structural i'ntegrity of the hull. conbi nati on of
Interntatianal\Marsteme Auigdrazagiondhicl rulés :amlyngorléwmeov i ded
t he outer

000 R e & s PH¥agh 5 Pt rahsjexie irBle tthipper, These

singl IR Pla@ik iy Wil lethdriabe 10 @blilGS WcBlporatt @ dolibI¢ hafl defign at great
outer hull may be breached w t hout breaching the inner

cost ththe carrfere prethe tankerseilldiave fo bruetiradaip hanypgasescyrars bafore the end of
their Q&%gglql?aﬁlg, Eﬁll fifga while the cargo would remain

alnéd wthin the inner hull. Thereby, a

[0009)oD6tile ahll dadigits ek beennaset iehe @ohstistiary of mkfwbr tanketsdalan effort
cargos that have spilled_in the past_ to caus
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ourse t provi sion o sto
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framinggs TTRTAG ACHCER TGP DESaBY Ehe s TG BOpISERPEIFL B Spe bplating
[0010] UTiKe ihiea b a dBuble hull is 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



Krul i kowski et al. describes the construction of an
auxiliary hull, exterior to the primary hull of a

W@ kiop/092sd ch has the capacity to absorb i npactPE@nesmys/009464
preventing primary hull puncture, which may be
retrofitted to existing S|ngle hul | shi ps. However,
this external fitting of a-Aew auxiliary hull outside
t he entirety of the existing single hull to forma

hul | is and signifi es the i
otheaglé%aa Mﬁmtﬂaﬂar@?f P& prOVA§Ion pa @@gbieehlﬂ?ﬁwﬁ%tt%m Gegrplexity
and%f)ﬁ%\f’ ?W&bhétﬁfc omul | over the existing bottom hull

so affects the draft and | owers the baseline of the
[00x1 Nk e PatehigNof5,2EHH919y entfitledd METHODDANDNDEVIGE FOR THE

s A o e i, WP TEC R s B8 on 2yne 5 1993 to
KrulfRéweKi eMNil: dezcAB&, 1R Sons@iétidnl Fn alWRilABMID exterior to the primary hull

Reconfigurati on Tankers," issued March 2, 1993 t

of azhipnhichthas the aapacityi th@bsasb frapans endrey pteaﬁmmgmrngara hull puncture,
.S f .

wh@:n g | gg 5 rqg'lt{e tg 8{1F<tgne% sa%r['e glul? eﬁ’llﬁs CROW, ?egr@lgreé(gerg@%{tp%of anew

auxﬂﬂ‘ar}t el 6lﬁ§1K€ thel entifaty of he@kistinly ﬁﬁglle)huﬁh@ﬁgmaa dqublgmil &lcostly
pl ane wel |l below the normal |aden waterline, A spacer
and mﬁ@rant yiehangenige arerational shapdedgicppfthgaesse]. dnstalling a new

auxﬂﬂéﬁﬁlﬁpé\?eg ﬂ%eéx\f\ﬁl btbﬁgml Wsoaﬂ?ec{éq &rﬁﬁ%h '1&9&5 %e Galgghne of

m d-shi p cargo section. tank vesse ving a

the tanklerdsighificanfy dfectihg fow iatoehe propeliere s, thiedésigradoes not meet
go tanks (one. above tEe of her) and doubl e si des,

c
OP“B%@ Tequiregientsfer miumys Mlbsn3eons and t herefore are
[001@)}0\[__1.338 pelch@Qb ¥ 3257 M el "M’éthocd fo@ﬁ@c Cgﬂﬁ{tlo ers,” issued

requirernenfs (e.g., this type of nstruction
March 2f H93Up Zedoliees ah descabesa mlcthod for adbnuertieg lasinglelmdl iaaker to a

mlddg:fzé Iﬁ{)jﬁe 5@9@@%033 ggsgﬁ)l)g\gg{éﬁ?pcrq ]Ié%t a.l]vgtOls%i %‘l‘l]g) gar}go sectlon of the
tankiBe e Idngﬁﬁdlﬁﬁlﬁiibl% h RSriZoned Plank WeP HORHPHR rdkhhl laden waterline. A

Tanker," "and Japanese patent 61-24686 both show a
spageetiieobennchuslingwnew, rensygrsamidsdesk 1sngtenm«delveth@rotha lower and
L L P RN R e TR R R L
are €othSriseflofiveriigal dakpeesiis, (ohdatovertid\Giller) afd @@ﬂﬁésﬁiéb? but do not

1431%:(?0 carr ing capability while at the sanme tinme al so
inclp

el dharefgre qrp @otaseffertivr as doybledullsandgegiog meet

OP e un% e'ilge? %O%% %@%;Hf lcg% truc Forpél t%&fig éfgéﬁwt cogstltute a double

hullﬁanawc(ﬁlifﬂleﬁldtdbsalsngmlmnl)er nal rebui.lt double hull

(00131 Bpestp T oo ol SRS do el SHisoA o Repeectinediiisipe
Tankér ifitID HeMAARer2 33 a \é’sé &ft 6l %4% 6 BotflisAPR S ethod of

I nt erna over the’ exi st to formt
recqmeumaimlgbhextsutlg tanitéyi into 4 dnuble llnﬂb&anhdr vdrmbh @ nhwlihner hu11 and new

) k 1. f. b as effective

innd? SRR TR Breshrtafecingidh ue ciBs uter pBIRG Hig o eh (R ghafand decreases

the &frg@czi@l§§ Eapabitit while BEthP sifRé ﬁh@'a‘lhoﬁﬂ&e&%ﬁrﬁle(‘(ﬁifg 8f the vessel due
carry g capacity on a rebuilt barge causes nore

to theii 19131191156 Wlﬁﬁ@fdwéloabledwéu b¢t1§$>¢i sdichrare umdesirablpan on a
[OOPﬁr@% Pglt2 htstﬁ%eiﬁ BY &nd 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



generally three tanks across instead of two, which

causes structural conplications with the new doubl e
wee@emwed nornmal |y experienced with barges; (BJT/US2005/009464

tankers typically have nore services (fuel, oil,

electricity, water, cargo handling, ship handllng,

etc.) that would be di sruptéd duri ng a rebuild by

cuttl ng up the deck to create a rai sed deck than vvould

i cal bar he i se jn draft due to th
Worlmf: f%rb&rg%?&mo % ‘P‘Fé“’ﬁ ér BRYeral fgaspns laeludmg (1) the

use tg{) ?ﬂa‘i Al tltl.lﬂ.g t@hél PhathinttBE gﬁﬁvﬁﬁdgﬁé‘s\%’]}ﬁﬂaﬁéégﬁ&t@&{ gfethiiCbarge

pe o a tanker versel
causa$ froce sslsmﬂltkand operatiehalresgudsiom tankeh thapangdarge; @)\Aemledrs are

cenPQh} Bl oS ST R B Pl b mal it pun e
new@ubR stledhbt hetmally ese@éixeayecmaw bﬁ%b@ '03)&6&&@%%11?!1% more

for the extra steel bendi ng nonent
servicss (fusl, aili deatcity, mﬁqrh@rgmh@@hng @hebhanéhmteé: ) that wieuld be

dlS QQ&( gﬁnnzﬁq gﬂ%ﬁl}f P{q 98%?% glt%uése\ég k& QIICL% aq'gls&? {1 c%)ﬂxg 1 willda typical

THErge: o a typica

barge£{4) @iid incieasedihidiafcdid totthe adiitwenal Weighoof the hy\pldeable hull would be
tanker due to access and interference problens

grears don 4 tyRicabinkr than abypirgl baspdug todeilshepenfa tpmlgﬁrﬂ\ghwh would
oo o RSB ET)REAE B WPy BB A5 Py st

weigls ohhaarikersvoulibteptebent iasn karpo mesght beliketha bargawhete tzﬂe ektra draft is

or . dry dock. The | onger e tanker nust be out of
alloygd by Tee1atg %P%mP%a%EHSlﬂée FITA steed Bigiahl (%leﬂb?egph%rmoment

1ssu$%s é’éon%&ﬁra&&pwé irl e tSHIRES engihe kond %ﬁéh"’l%l%ally do

tore ce e anount of Tine that the tanker nust
not ¢xisttanea lgarm iand) (Yabkmethod myedj@c:ktypﬁc(al)bﬁge tatrofidl ch d1ffo:ru1t to
er probl.em.or ent i soci a

. t | .
acoqisn o AP MG BT 5 RGP PP GPraRpas pifymodification of

exisBhQ i stilthretadllp§ifg.i S 9graving dock or dry dock
avai lability. For exanple, the size of the tanker to

[0015¢ Ardibgr] grobigly assagiated With gmﬂp;ygngj §ouhighull;mbullds of existing single

hull%ﬂgef’é? {1{1%%1?{3 filg&a%g(gr rtngxgt A)%Olg %ﬁ%qu‘g%! %%Qct gcac 4 #he longer the
tankeORhgt beSut bl theraitéras compltetic asakle hall Qél)u‘ﬂfd lt}tb grb&er the expense of
doubl e hull rebuild is caused by externall¥ fitting a

the rﬁbwlcbu Heerefara, itdx desiighle|tg reduee therpanaunt of tirpg that the tquer must be in
the %Wclgglt%goﬁbge hull installed externally over the

| ng si i ncreases the beam of the tanker
[001261]1 dncadmtlbesaﬁothdr prablep eepotbutizd lihdtatibi essbeinted midu&rfoommg

creased _resi stance o e tanker
douly FuhBﬁ Wig O Eigng h‘é@mgfréﬂs %W@gﬁe?lf di daple gvailability.
For ?%\61%581?’9(11% sigt ?Pﬁﬁe t4rfk8r tfo WeBile Wdyimit ﬂ{eoshﬁﬁ@fcﬂrtﬂﬁ%hﬂ §4tisfactorily

Therefore nee exi sts for are
perfbuaw thegloabltdubl reblhld dndfranthengethod shia nan bd ised tdpersamethe rebuild.

carr capability bstantjally .the sa or
oo S Etnet B Srpcinttl 6 dORuE Bult Srout i Sl By Sxcemanty
fittifged hew sk huf *emehs:hmggwenthe ékﬁﬁh{ﬁdé hingl! ehdid ohRPKEE hull installed

into a rebuilt doubl e hul er that mnimzes
exteghadly @yer tha sxishingside hulhincedases the beane efthatankacasiangesudtrin a

speed loss for the tanker due to an increased resistance of the tanker as it passes through the
water. The new outer side hull can also adversely effect the flow of water into the propeller.
[0018] Therefore, a need exists for a rebuilt tanker having a double hull having substantially

the same cargo carrying capability at substantially the same or a reduced draft. The need also



access and interferences problens and nodifications of

existing ship structure and piping. Furthernore, the
woemdoeest s for a method of perform ng the dopdi/esivos/bosdcs

rebuild that reduces the tinme that the tanker is in a

graving or dry dock and al sg takes into account

limtations in the size andSavallablllty of graving

and dry docks. Mreover, the need exist for ensurlng a

othflow f fl r.the hull to
exish e UERON L et o FEDUTEis o PP POSIRII! aipE GRS & rebui
douBl'ivfiRanKer tlﬁHﬁllﬁlWEé‘éﬁ t[chQ 19bxidin d?ﬁ;?s?e?ﬂ%eé aﬂl\‘l%éélﬂx'?s for
is directed to a double tanker rebuilt and
accese nhd thterferendss prqlhlqngs and readlﬁt:atwgs of exjbtengnabip strm;nke and piping.

BirporE. i Bed riflE 1 o SncUi RSP Rmg P gl bt sfbd ot reduces

the fi2l¢/ thiQ Wi @nkérdeindigaving ofBE) dB¢RMandklsb@aés it @cdanfPmitations in
carrying portion of the rebuilt tanker. The new double

the gjge ershvailpbilityef rains and dnvfiocksn JYiowev i the rfeéd ﬁé‘ét for emsuring a
t
smo%%bxg%ghgpf&e&’ eﬂl@ntg ﬁg%qi\r}mﬁx{& &8%% gée%ari g%quﬂd%ouble hull
tmﬁkﬁrned fron1the exi sting bottom pl ating. The nem;port
and starboard double side hulls include a new outer
side hull formed fromnew outer side plating disposed
ed apart relationship with an
SU@%&@@%&E@%?%%&?rom exi sting side plating. The
[0019] bTihd preskmti biventiat tsalmettad ko @ doubdernelt taek!exa’eblalatcahd @makthod of

rebé]ed&gg %(Fa)%lgt}nréfsgeggﬁgulfm%%ggg?)@%g%lt\&fophfggwhtt T e regul?t double

hullei%l&?I ¥RRes Wk ddubR& a6 AR dNRWIRDRIidd Hﬁ’l?ﬂﬁ‘ﬂn@&‘ over at least
the nmethod of rebuilding an existing single hull

the carpk earrying porion®if thid rebwul b tidrker. hl]lnd nevadéuhle bottdny Held inghndes an

. outer hottom hull forned fr |st|

inn b o S B o Bl Rfer oM co e iphee Bl #ifjn a spacea

apatt @¢lati stRhipecith AYo@efbdion RAS forﬁhe@ @tfohi @8 lestlﬁg B&torh PREihg. The
bottomhull is installed through the tenporar

nevAT. gk sarbper vl kil e aarcticutante oy fommew outer

mdeé]&r%ﬂdy F}}o@?& Extgl%% ? gizl(gfﬁl Jn%) a?dl @gﬁ‘?@lgﬁ&ﬁs@h’\?ﬂ% é@ ﬂ'ﬁ-{e side hull

formeed Bdnrgisting efde Iptdting MThE adbuiigdoublebatestn halh & cohnédt@hat each end
hul | and the exi sting quter tgttom hul | are then
l}

(e-g0 ghthe tudfithe bilgs) i g r%&lﬁ floytde side Bldhi p using a
[OOﬁgt ! a&cbé}r)d o \’I?iglg g:?&g%r ﬁlﬂ}tf(})lrg:sm J;e;b(r? 8w§%vmv€ntlon the

methohef rebuitting hm exisgng Mgl/e huli Gmksn o direbhidt doublef lordintenker 1nc1udes

e TR g el e S o i
mad®l i thd ¥Xidth g@%ld&fecﬁfﬁ‘g’ aAlbEleasta R 4 Wmﬁm&h?ﬁiull is

in a spaced apart relationship using a plurality of
lnSt@llﬁdﬁbtqugh ghmtémberasy e~ duts im theepsting tapsidsderkingarAiportion of the new

B NG O L T S T
ex1dﬂ1k:l% Blulfé%/ Bbttéth plBiag! The aawGthet BoMtoth MHa1IRAA ttﬁe(lﬁlé@lfngtohf-‘ér bottom hull
are then connected in a spaced apart relationship using a plurality of connecting members to
form the new double bottom hull. Inner side hulls are formed from existing inner side
plating. New outer side hulls are formed from new outer side plating installed externally over
the existing inner side plating. The existing inner side hulls and the new outer side hulls are

connected in a spaced apart relationship using a plurality of connecting members to form new



doubl e hull tanker. [0021] According to another aspect
of the invention, the existing single hull tanker

wo 05k022699 ncl udes at | east one center cargo taPRT/US2005/009464
port wi ng cargo tank, and a starboard wi ng cargo tank.
The nethod further includes the steps of cutting at
| east one tenporary cut-out™in the existing topside
decking at a | ocation between adjacent transverse

bul.kheads, f h t | t t
por i IR AR PUALE SOF . otefeamty. T8 Rt e Brf v g new
doultS‘lS\MderHl‘lﬂrs et 4 asw ghble hin Qid&fht 128t Abarp&edtyiRESortion of the rebuilt

nporary cut-out internally over existing web fram ng

double haligenksf. t he at | east one center cargo tanks between

(001G R AR R kS AP SRR B B RS e SR AR B Furter

inclid¥s|ay tast cile ckR@BEarfd ink SIPET Hing ddo LK, B dAtdrBodrl ¥ing cargo
. existi ng topsi de decking at a | ocati on above each of

tank; pehegmethed Birthspincludss e stepp ghcutting at Isest apeiempgrary entrout in the

- L-opgi [ : e ' f
oxis RS aRlp UL R o e R AT g acn e
at ldateon@icehtensdrg® tanks, anp dustdl ingattleastid cémérgyontadn of thy aew tifreer bottom
exi sting b fram ng of each of tt]e at | east one

hull thriough theat (35t ATREM PRI oUhibteeg ST SXishng VERy framing of each
of iUl HhResR ceglﬁfg %&mlg?ﬁtggg ;bgﬂ“n:gn e @rgafatagtggangf&g&ﬁumeahae

I nvent i on, urther in east one
[00224 nfyoroading taisnodher asgeateof the inhventon, shd mgthbd fistise imbhodes agleast one

at a location above the por. i cargo t.ank between
tempOraTSHEt HGUSITGDS AT RS 45 SroHAEA BuGFyON ABRk theh of the ot leas
one komer daigl Raks BatvkeaFadeat 108gGINIRA bhIkAEAR, A8N&Rt 4 8dHfer portion of
At |l east a port side portion of the new inner bottom

the hew innesbotronn hnll stheminsiagpd thneughtthe atdsast onetempopasy gutyout

oA AR o P T s

betwdéh tRIAdjacent PhEREUIA] balihdad®dXi Sting topsi de decking at
a |l ocation above the starboard wi ng cargo tank between

[0023) cAeserding yanathes appact obthe inyentionydln metdpd fyrfigs icdpdes at least one

' i.nal | i . .
emp 38 G40l KOESGA SO ) R0 B Bor vin
cargortmek bérweérothe lenisting side hsll ahd adinimhediatgly ihbeardlorigitadinal bulkhead

one tenporary cut-out and internal|y over exjsti quttov\n?}k;uu is

for gach BPFgVIRG Farga dHks v IfRshR BOT 819G SO NPT RIS gD
instﬁ%qg%‘u% tHeCat FASE &’rﬁrteﬁé&t%gf cftfout IR inR¥R RBr eﬁi&ﬁléeweb framing

nmet h rther 1 nclude nporary access "holes na
for ¢ach pottivergexwingitank. pAtrleass ontetepipatarygutatut & fooned inosaid existing

ropefdtetegidhgel hIbedliniove she SackPire Gog carel st bbb priine sice
hull?iéld al emBRWatd RiboRA 1bRET Uk al bﬁlﬁhédﬂ%ﬁédcﬁ‘&a&%a?% g)ihé Hgo tank.

nmporary access holes in the existi n? port si
At lpashia stathoardsifiepentian of theagwrinnérdotaindtullig insebled thaxougivthe at least

one P el o e el P S e R e 5T gk PRt o
wing @&t i on above a turn of the

[0024] According to another aspect of the invention, the method further includes temporary
access holes made into the existing port side plating at a location above a turn of the bilge and
existing web framing of the existing single hull. At least a port side portion of the new inner

bottom hull is installed through the temporary access holes in the existing port side plating

and internally over the existing web framing for each port cargo wing tank. Temporary



bil ge and existing web fram ng of the existing single
hul | . At |east a starboard side portion of the new

wo ewe9set t om hul | is installed through the teP@EDUS2095/009464
access holes in the existing starboard side plating
and internally over the existing web fram ng for each
starboard cargo w ng tank.-}0025] According to another
aspect of the invention, the nethod further includes

et i SRR S Sl S Bhpove a um of

bilgeH afegmihg WeBffahiihs bt e eﬁﬁaﬁ% GREX HaNd AR i1k PstaldaRi¥de portion of
enbodi ment, the tenporary cut-outs I nclude a |length

the nawdnzerottoin, hulihi e imstahled Heohgnthe kemyorayactasspolesinthe existing

cut-out .is oriented. ath tships. The te rar
starbg gy syl RIa g AR SV e ¥ e{iRe WeR BAINELIQE fackestarboard cargo
wingdhihienting the length of the tenporary cut-out fore and

aft. [0026] According to another aspect of the
[0025]h Aeneriding, totahetherashedt of thetihegntioncthe tethasl fughergnelhdes locating the

tenporary cut-outs in t.he .existing topsi.de deckin . .
temphER g inba i be Rk BotidEaRhud & ol RR RS 4R Rdpe cisruption
of exiigtibgwalRhineeNaW FifingX s bhd émbalisiate théeediporgryt didlouwdticlude a

rempved to formthe tenporary cut-out to forminserts,.
lengthrpad atvediha yédhiexcin the dengtheefl the temppsearychovtdprpaenteq athwartships.

rhe G ) Byt B B G e RS 55 BB e cog e

temperdvp duti@nifsreadiaftg at | east a portion of the new inner
bottom jnstall ed through the side hull of the t ainker .
[0026}, Acrerdingdo rRPthEAsPEH OF thedBvenbieayihs ethadfirthe iaglydes closing the
B, L B VESARABAS R SRR I, o
methiod foritheer éndhates nenesiimeexp$tatg toppide deckingsbat wesirergovdieto form the

inserts after installation of the new inn ott om .
tempREREY CuCel 4 forR INgiTe. PRENEMSEs URTSH MAGhe e BaPPrBhotiFouts n
the eki3in€¥WpsideREciSh S SM& ifdthllatiof of e RWaMn@tboRoin il OA1sb N8

bilge. This facilitates the installation of at |east a

embgshiments havihg ehisasi@wportioneef then¢w innepbeftom instatled éhrongh the side hull

0 he .t anker, .l n_one, enbodi nent . .new battom fjl |l er
of th@tagkge e BSBh Athe L e SR R iR s e e Vs gpmoved to
formAdRe! Rin ok labdBsEIHbles Wheff ifdefs, et $hid tepbrafyactesd Wiftes in the

bi | ge was cut - awna Pr ef er abl the new bottom filler

existiigesidasplating aye elosediusipg thetinserts Aleranstaliatiog of thesievhBnerbattom
mﬂlhull, i ncludi ng any dead rise, and directly support

‘the inner side hulls. The cut away portion of the turn
[0020F I bee pricfegediembodahent alportisreofSthe exifting singls hallligdut@away at a

of . the new inner hull. The cut-away portion of the,
turn p4thg bege.¢ Fis paqilgfates %hedaﬁﬁﬂi%toe&f £blea 2pertseidhe g gmer hull
throlghnE G DRUF AThd LS 1RLRE EbodihOlbGhoRbiiTife: lekks are

i eces 1 ncluding the new outer sidée hull are

connpeted &r gdsh putboardestied tiwmeaw ddublebdttom bull ehetetthe existitg tam of the
bilgepvgarlst cu%—re}gva?t ﬂel%é’r%l‘i':, tlhg rﬁg\rw b%lttgr% I%Jelr lp?ecgsn gre scribed to match the existing
outer bottom hull, including any dead rise, and directly support the inner side hulls. The cut-
away portion of the turn of the bilge is preferably reused after installation of the new inner
hull. The cut-away portion of the turn of the bilge is connected to an outboard end of the new
bottom filler pieces. New outer side filler pieces including the new outer side hull are
preferably connected over the exterior of the existing port and starboard inner side hulls and

connected to the existing turn of the bilges. The new outer side filler pieces include new



connected to the existing turn of the bilges. The new
outer side filler pieces include newouter portions of

wo opsiesodeck plating that are preferably scribenusuns/009464
to match a contour of the shear strake of existing
topsi de deck plating and that are connected to an
outer periphery of the existing topside deck plating.
[0028] According to another aspect of the |nvent|on
the method further includes form ng one or nor

outergostiansi o} tonsiscrfisgk PIABE tha axegrelsrably segibsd oyt tp @@é‘l}h fbﬁontour of the
f r

shealgsﬁlga[ég gggﬂgﬁl{%&ﬁbﬁd@décﬁﬁﬁ%x tha? ﬁg{%ﬁctgf&gﬁ J#ter periphery of

the ekisting topdiide dbcloplbtaigads and eX| sti ng transverse f ram ng

10024 ReE5rRing i gn o Ersoei o MRk HmhAof R (e inludes Hirming
one &rmape o€ sPtsAh $he fbw HBeNEMInPRIind M 4 l@Héthn%i’r@ﬂao%ﬁﬁg to a location

fitted around the existing support brackets. "Any sSpace
of extﬁ@mmeppqrhluadstem, sudhrpst fos enmplc,rheéweetmcﬁxusﬁmg pongitudipabbulkheads

ans G PRl B RS A2 g e

existing@ranBveed frahingtrhéntbeeé Bafle fﬂérdnB %& mo@@ s1ugdes tHeQieM Mder bottom
faired sections in a transition regi on between the new

plating are fittsfl geound thesexasistsHppakbrackatyy Anyjepage petyyeerrthe slots in the
I i '
e b ST IR RBHEFGROH RALATEH L R g e
conqﬁmh&r side hulls and the existing side hulls proximte
bow regi on and a stern region f

lOOZﬂy ACeRrdmg P anptheraspegt 9f &Fdfl\éené‘ﬁﬂ’ £ fnem?dtfﬁaﬂ%{rvé%lu%sefplénmg
falre{lI Eﬁtl@ﬁ%\ﬁ&%%ﬁloﬁ' rgﬁog BC e ﬂxetlﬁ:er i nrs*deg'lgﬂﬁ'aﬂg hife éc'léilfﬁg side

e net urt one or nore
hullsofThe Ifaire‘dﬂebmmsmge pricégpahly desi gredrtd ppvidecketel dbivsiyrsnicesht frargpition
. of a nod repljca,o he tanker.to. rebui l.t; and .
regicRePuti iy bkt S B ol B B eenis el BpriietShur region
and 4 Qerd&egi6R for & smd MO RMrod\raaidirBgkitich RROIMIR AIRE flea Where the

the invention, the step of perform ng nodel basin
new dewhl¢ sige bl andrﬁu@klstle@ singlg sade hullaneein e methodesan dirther include

udes const r ctin resenta
one gingt e Gl PG e R LufueTPATh GBRE 6P E MoRsijen orme
tankdr@® be sedilatahd 9e1%rrﬁ1ﬁ§ cEpethiiditl SuidgdyRamitslof (i MaKer to be rebuilt.
constructing nodel representative of the rebuilt

[0030o AsFerding tp aﬂ@thkreaspeqt &f therigvartienihe step oé peréeranngimogdel basin
testln%oftaggo&eq p@l{c& o? ﬁllét%%irﬂctep HJ ll>e Ite%lft%h Ha{l&jés%%{g{fﬁltcﬁﬁg glmodel

or nore eSI

reprekbénthitpt sfahé eﬁﬁﬁlgksyngwnnhlytaﬂgexﬁ te@ﬁ@gmle\neodehgepr@emﬁu\tm the
mol ding material to an exterior of the nmpdel P i ca
existite Sngle P Aker BN A Mmogel Arurpsentstie of e uehiltdauble hull

tanké#of@strn{ 'rr'idd%?r Pﬁegér?{lehs\%%ﬁ tRe %B&ﬁ%o%%ﬂﬁﬂl%hxﬂ&r r g%&lﬂm\g material

he r ts o represent at
can lefusedhto samlukite () (12 (ﬂ'lmtg‘cdetlgﬂld fot threlferredcsatitnes byoapplyirgisuccessive

the results .of the test of. the. nodel )
layers QE ﬂ@ga?ﬂfig&& yateri3l to AR CXtEroR ?ﬂtﬂ%mmﬂé@ﬁm O‘%GWBW“ double hull

tank&%’ 'b@ GeHuEirSHEGE ahsiGord R¥RNSINAR stdif raRdifb e t qrhie%sults of the
The faired sections for the actual tanker t

testing of the model representative of the existing single hull tanker can be compared with the
results of the testing of the model representative of the rebuilt double hull tanker having the
successive layers of the molding material. The faired sections for the actual tanker to be
rebuilt can then be designed and constructed based on the comparison of the model basin

testing.



rebuilt can then be designed and constructed based on

the conpari son of the nodel basin testing.[0031]
waewsneleny t o anot her aspect of the invention, PCESEDEMI464

of perform ng conputational fluid dynam cs of the

tanker to be rebuilt further includes: providing a

conputi ng system havi ng soffware for perform ng basic

equations of fluid notion by nmassive iterative

onput ati ons; utt| data repr sentatlve of. sai
10035 R P 1 g b Pt S crf R P2 G1eR g fPEGAHISE Fpputational
fluidSBnSmEs o3 the ¥aniSdr "ﬂ&b@réBHlli fuhﬁ@lklﬁ!’:ludc‘:é1 BrvidiRg a @8t ?utmg system

répresentative of one or nore designs for Said faire
havisgsifivare fafpesfaimdingdakie equatiops of ﬁmdlmmtlond:elmasswenggratlve

resul t t anker to t:. c ri )
compi§insS inghtis st ST B ol S Sai it pECTT Uy geperating
resulfd ok sdid BkRtinkihBlemRf YAdker; GhpiFhgld 49 Faprésehtais o OdneStintbre

rebuilt double Rull tanker havin ne or nore designs
designson seil fasedl sertions of b tankerdo e sehyiitegneming peswlesor said tanker

T T e
resultd\¢f safth@nipuditiont bEsAd ebailpdoudss hul tahkeg haviaglonbasindre designs for

testing and performng conputatlonal f|UId dynam cs

the fpiged &i:éswmn emﬁ@@m&%g &eedsectiongbasadnn 9id eamgparison of the
nore of: flowfields in the bow

qu@ggggﬁ?ﬁng§ﬁp&gsds in the stern region; surface

[0032) e“&surdmg:mrmoﬂlesa@bcttdfehdmomentmg; the stepk ofipdrfreming model basin

testu\}/\g%}e |g) surface {%r es lﬂgﬁ cont our e%{gq{x@a,ﬂiés?%d)fcomputmg
of artd@ofi Cﬂmh% oh€8t &B?é“&ieﬂo&/(}féﬁﬁhnﬁ%\@f%%rﬁ Qo RNAEM the stern

aspect the i nvention, the nethod ther includes
regianh eurfice psesoiire contopesrat ﬂg: hozsregion below He waterhinefsurface pressure

erform nodel. basi.n t vvithresltso
com Bz S R D R BOUEPENr] DYF ERMe i bt resstance.
[oosgf A cgbidiey fohofhat AspectoTehd éntidased niiihddirthempakitishe steps of:
t he nodel basin testing and t he conputational fluid

comppyingrreats of Goaugp efperforminganeds! simtestieg with resutidaf whe step of
perf&NI i gox}lﬁga&o%oglﬁde&n I%%gang%%g%mhg\ﬁﬁnﬁ rgcli] ecttlggs ?&EE 89 the

comlbzﬁ'bdh lof tlrécm@dee bhxih testing kel the oomputatiowal tﬂhﬁi @trﬁﬁﬁcsof
an outer bottom hul | from exi sting
l0036b111@ a?ﬁo&iaareﬁ With angthgy ﬁ@bqqﬁ@e%wthlﬁ sy scoBg 96%? IREFTSPntflPYf‘rWIOH the
meth%ﬁ‘ﬁé‘ 'réﬂﬁ?lﬁlr@%t &E@tl‘ﬁ% oGl lnﬁg alrBhift BQMIX hitly ?E[nker
exi sting outef bottom plating; connecting the
comprisigg theGtdps of:Hoirhing ad oufee bettors hirhh @ronue)astutgcmncrrhottuml platmg,

. N spaced apart ti onshi Iura
formifhe BBV e aRp el e iy amie ot pRetscr st ety over
said Eﬂ%ﬁﬂ%&tbm{on?blqgng Wohfectih®] me%bvslhhé}godttﬁﬂﬂ{ulﬁér@eche existing
pl ati formng new outer Side hulls from new outer
outesbattonphial img Spansd aarodlatirndimadihy a plueality b€ cauicstingmyembers to
i nner SI and connectlnﬁﬁhpe exi sti.n

formid B ASHIIE DRI I o B S sl DT 8k S Plating;

formAiBidw beleP§iHORSIY Rord heWbuer RlddpMtink)infh11HUXERRA1y @er the existing
menbers to form new port and
inner side plating; and connecting the existing inner side hulls and the new outer side hulls in

rQ_

a spaced apart relationship using a plurality of connecting members to form new port and
starboard double side hulls; wherein the new double bottom hull and the new double side
hulls form a new double hull over at least a cargo carrying portion of the rebuilt double hull

tanker; forming faired sections in a transition region between the new outer side hulls and the



starboard double side hulls; wherein the new doubl e

bottom hull and the new double side hulls forma new
walonblogeul | over at | east a cargo carryi ng porPCT/U82005/009464

the rebuilt double hull tanker; formng faired

sections in a transition regi on between the new outer

side hulls and theexisting=stde hulls; and desi gni ng

the faired sections to provide a rel atively sm)oth

t.ransi n r |on .bet ween e .new out er si IIs and
eXisipg sréﬁﬁlgﬁ' designing rhesfalﬁ?%ﬁacmseogr%vm 3 tB’ﬁ Iy, gypoodh transition
regléﬁ BEtW ek ﬂie%wf Qlterkid® mfslﬁt{ﬂ Qleh%ﬂjé'tlﬂgﬂﬂﬁ'ﬂuﬁs chﬁﬂﬁbtts I Ydw region

ore and aft in the area ere the"new double sid

and hsteim sagmblt fioe a emios thinghsiredyinemsd tdansitien| foreemt. affi60l¥5drea where the

C t her .aspect qf .t vention, the step
newgﬁ) E% (&%Ht‘\]g“?iﬂ eF’&F?%SD%éEFﬁ HEPHPF “her conprises one
[0035] Ar&!'o?dlﬁ td AdtheRlab it HOhE irRieAtio e QT ﬂ'&sf%ﬂ%' th® BdieR sections
testing of a nodel replica of the tanker to

furtirezisainptisesamg op ardrepfitha éolmnpg: step$: peebrming mmbd@;/h@m testing of a

modBlecplifa P Tkt g BabRAH,] st ion T SRRl BRR pid gymgppics of the

tankBRoEe legER PTI (]\I OF THE DRAW NGS [0037] Figure 1 is a

cross _sectional md-ship view show ntg an exenpl ary
[0036] ; Additipnal feates ohiho PrRyent iBYaRgPR afefel - Figure 2

is a cross sectional md-ship view at a typical

R]Eagj @#ﬂﬁq gxenplary rebuilt double
B Phtsan er in accorg:ance WI one enbodi nent of the

[0037] eEignre 1i invendss cextiopBIG8H]} shiip giewesh8wirg an exempiary prior art tanker
secti onaé d-ship view at a typical nodified bul khead
havigg agipels ‘H‘E ary rebuilt double hull tanker in

[0038% qﬁl@ﬁ@%@ aWrdd sOMRNEITRRIUHTE lewodk altificd nEefidd web frame showing
i hvention; [0040] Figure 4 shows an outboard profile

an egémplaryesebniil douplertetbitanier doadsbulahed with ank embodioguigf the present
. F' ure 5 shows a plan view of the exenplary tanker of
mveﬁ %re 4; [0042] Figure 6 shows a parti al

[0039] Qﬁgm‘ée.ﬁ% la@Reds sé’dti%‘ﬂal&hldashﬁlﬁfll‘éﬁ'rdﬂ a\@ﬁh 4l megefief bulkigead of an
tanker of Fi %ure | ooki ng forward; [0043] Figure 7

exergplomsrehuizdoubly hubktarker speqcpesianse vith anaembodigtepkefdhe present
mve% head of the tanker of Figure 4 |ooking forward;
0%4] Fi gure 8 shows an exenplary single hull tanker

[0040] | Eigtufeat shoostah @ utboast profilesifrat ek etnplaiyi@build doublechull tanker;
ut-out in accordance with one_ enbodi nent. of the
IOO‘HJ Jhgwie 5 showisairdan Vipw e she sxempiacy ket igHe 4exenpl ary

00l U sy RGO B e
Figwee Adbekihgifdrwaial; al | ow i nstal | ati on of the new

[0043] Figure 7 shows a partial cross-sectional view at a forward bulkhead of the tanker of
Figure 4 looking forward;

[0044] 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;

[0045] 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;

[0046] Figures 10A-10C show the installation of the new inner hull, the longitudinal

bulkhead renewed, and re-installation of support brackets;



i nner bottom hull; [0046] Figures 10A-1CC show the

installation of the new inner hull, the |ongitudinal
whedoklexmob r enewed, and re-installation of SuppPCT/US2005/009464

brackets;[0047] Figures 11A-1 1C show the installation

of the new bottom pieces, reinstallation of the turn

of the bilge, and instal I artllsn of the new outer side

shell; [0048] Fi gure 12 shows the exenpl ary tanker of

[004&] ou SdinAo{llCﬁ EHB%tg{l ﬁ e rn%\dh%ntt?)%lelgisqeawemspaﬁatlon of the

turnl dﬁﬁ@i)l'lg"bt wm@{aummﬁl mne hewentePsiit awehul 1; [ 0049]
Fi gures 13A-13B show the installation of the new inner

[0048]| Figurehl® showg itheexiempilary tankpreefdFi 1g1@n Sweith thggyt-out structure removed
froniﬁ}sl o?ﬁt al %a%jt %%xqftm?s%%q%ﬁ?lg{] %‘gtar%%w%bgf t%f & Fiher bottom

hullpi eces, reinstallation of the turn of the bilge, and
|nstallat|on of the new outer side shell; {OO 51]

[0048] ghigares 4 3 Ani3Rsshowethe anstallation of the aewunnerihyllgthe dongiydinal
bun@{eﬁé‘re%@%&r@ﬁ%-%ua%n Bpﬁlgp{)ﬁ%ﬁ{&keﬂsnvem ton; [0052]
'gure Shows "a cross-sectronal” view of an exenplary
[0030] NBilgareb UUA - 14héomw the |1mmtlraabn pfitha newtboftuin pieces reinstallation of the
t opsi d; deck pl ﬁtlng i nsertigon of the new inner :
by e, s RO Inata Y RftRE BEARKT SHBEMY  enbodi ment of

[005|1:1 ?ilwr%ln s bﬁ’iﬁ'doﬂlggflﬁll 1E atcdrda Z &4 Wi QR eHl‘)%dlment of the

e new I nner uI I through a
present ingerttionn t he tOpSI de deck plating; [0054] Figure 18

0051 ¥ s Thsbion S entosRint e Ciby B niReranlarysBheio AG! FBRe iustrating

a cultJaﬁt Al th@fdg@iﬂe QbcK MBtRE R ifBRIon TR OMBw ihnbr bdttohBulM M cordance
t anks; 55] Figures 19A-19D show several enbodinents

wnloanqﬂmn@mbnglmem@o thgpegsentdnvendighpns i n the bow regl on;

[00%8@14“}? rg\%? Zegl'gflstflﬁ%losn See\f}rnﬁlleyﬁ og% %l:ﬁﬁﬁll;‘%ucﬁ% a cut-out in the
tops{l&g)&zkpﬁtm res 21A-21B show the near-final hull form
resultin rom the nodel testing in the transition
[0024) gFighee 13¥showes theorloangiokthe ent-out dn Biedopsidrodrgk pht@araéowthe
I
Py b RS 8 IS 0 BB p v s
[0033) eFigares QA - 1D shdwoseverah Bldbschﬁfedtslo(ﬂ smde[lﬁ)g)&ﬁ]traﬁmgun espions in the
23A and 23B show a conparison of the results of the
bOWESEIOM; basi n testing and the CFD cal cul ati on

[Oofr]ddl f&%%e?%bﬂgzdﬂ ShWPVEVERY EmbOITRRR sSSP hRibliAL e B REitibh Ré¥ions in the

stern region,;

[0057] Figures 21A-21B show the near-final hull form resulting from the model testing in
the transition regions of the bow and stern regions;

[0058] Figure 22 shows the results of the model basin testing illustrating the relationship
between resistance of the various hull forms and speed loss;

[0059] Figures 23A and 23B show a comparison of the results of the model basin testing and
the CFD calculation illustrating the bow wave comparison of the near-final hull form;

[0060] Figure 24 shows the results of the model basin testing illustrating the bow wave
comparison of the various hull forms; and

[0061] Figure 25 shows a comparison of the results of the bare-hull resistance at model scale

measured versus calculated (CFD) for the various hull forms.



[0060] Figure 24 shows the results of the nodel basin

testing illustrating the bow wave conpari son of the
wo20050059hul | forms; and [0061] Figure 25 sShowBCHUS2005/009464

conparison of the results of the bare-hull resistance

at nodel scal e neasured versus cal cul ated (CFD) for

the various hull forns. DETAHA-ED DESCRI PTI ON OF THE

PREFERRED EMBODI MENTS [ 0062] Figure 1 shows an

pEFATERRDEsE HiPriOR St thibepbRAIF ErERpEPm s "

[0062]CFigHRS] é’no%’s%' e%el‘ﬁHIa@}F eﬂkﬁdg PhglSkhiD ta%k&ﬁﬁ%lgﬂr A4l #E%n in Figure
structural integrity and acts as a boundary between

1 thd*ﬁemtmgrsatglm@llbtaukerrdnnelndes& single outgnkeli o skig 2 that peovides

ea nd.the.c rnal structure of. the
stru{;rgﬁ& él’?t ﬂ 8%5 99 flﬁ ‘13%%&“’%}} € oRgraH%gnV§Wé1ment of the tanker
(e.gRtid deaParkthik RErgbAhd Qﬁexﬂhladurue@uéof B8 ¢hnker. t A@§Hdwn, the single hull
starboard side plating 4. plurality of bul kheads 5

inclugdes shell plafiag haying peitem glatma r?e@ldsporh@td stgbearf sisleplating 4. A
plur%ﬁ{ykﬁ%ﬂlg&gfl& e c‘ﬁﬁﬁyelr?agz 1&%& gﬂl«nln E)nslubg&? land strengthen the

shell bfuhs\hatls €oanehtionnichulkittadedypieall headle agioehbiiketioh I @andlerse and
f.ram ng@kﬁpl cal I i.ncl udes a conbi pnati on of transverse

longifydinah hylkheads and h?emsmaé frapangdypigally mcludgs,2 gombingtion of

| I
oLl L APKREE iy ittt Y, ApRaPaRkpa inciuce
plumhtyrqﬂbeackbtsé foo mpqaortmgrandfstlffbmng theecavgl hadd aty dor example, the

Ion na dto.th si.de deck ting 8
conngtfiop oY thes ot aiaengieinaCbuRR s Hintppsda el Biring 8 and to the
web¥hrhed SMk€botlort REMNTHE 51Eg19 o B tdnkleP ¢ SREES infFik¥iRi ICGREIudes a typical

fram ng design, although the invention is not limted
framing dhslsn,ta»ytbeuﬁf the amgnord@sxoghmlt[e@%@}s type eftanker design.

10061 & T 8B PR 3t sl PRy PR Bt coube

hullitasked 40 ﬁ@sl@wﬁﬁb@lhﬂfh% doetlie dbublé hdidl 1¢ @Bmf)hﬁhgl | n@wﬂﬁmfole bottom
doubl e bott om hul | 2 and new doubl e side hulls

hull(12 agd nepgfaublerfideshudls i34 e-§., opdand gtarbpprd spéehyllg). eifhgmtgmally
rebdlﬁ{aglrlﬂ)lg b?ﬁHB'tﬁlu%t %&‘{Ek'llgég t]he %%ﬁ&r?é&[térsb%%to%lfﬁ n’f é e existing

bottpimailatirgg B)andaches 1|nﬁw Hooar hulor 3 thao is uisbos'lea ihfefrial bxsd spaced apart
di sposed internal angd spaced apart fromthe exi

From e B DA B9 111 19 De X iGRHY FSb BBGRIE S BBlIe > comprise
ne SRS TR (L4 I AR A2 L B a2 v
oute¢)51chﬂ1dﬂld Trdasposert e(temakkﬂxdrsphded]aﬁam fropothe dxxsunganmat s1dmtﬂull 16.

t e exist] in ide hull 16, The
Thep B o Ha bortemBolk s Farmected o ciof ho a6 cal T tusB o g hiee 18) o
the £6%th double §1ﬁ’eehﬁl}érl'3 Eomprdindhdrd ﬁné-ﬁﬁrbBé}dtom%r rsﬁﬁlh'uhg
doubl e side hulls 13, conptising port and starboard

[00@A)t ‘Ehe wivdmnkubdttom b@lrl)w]mdl' the nee\outersite hudls i @ areednnedéd in a

new uter side. hulls.17 are nn ted.in a .
spa) o T REsRIPSS Hh Biidine ol ool BN IATRG TPt denes gide hulls
16, fb@béctlllélyamet(h‘@ncﬁﬁ N@tdrﬂg‘ltlcﬁﬂﬁés 59 e d'@ﬁhé(ﬁbel@een the existing outer

One or nore watertight cavities 19 are

respectively.
bottgar hudb# wtﬁggﬁw inner pRitaym hnl 18 @né plso between the existing inner side hull
16 and the new outer side hull 17. These cavities 19 can be used as tanks for the storage of,

for example, ballast.
[0065] As shown in Figure 2, the new inner bottom hull 15, the existing inner side hulls 16,
and the topside decking 21, define a cargo hold 22 for carrying a cargo (not shown). The



bottom hull 14 and the new i nner bottom hull 15 and

al so between the existing inner side hull 16 and the
wmewsoweey side hull 17. These cavities 19 canP@BEUSEEHN009464

as tanks for the storage of, for exanple, ballast.

[0065] As shown in Figure 2, the new inner bottom hul

15, the existing inner srd@3hulls 16, and the topside

decki ng 21, define a cargo hold 22 for carrying a

carge Sy ophee BSMGeRing de exrps Dul triom dall 1 §be Hgouter side hull

17, aﬁ%i'ttlfertoﬁélg@d@kﬁﬂgsz llgeﬁn%'%doohﬁ@ar QR tHE 081K IoBEraing environment
define a boundary with the outside operating

(e.g.gthe seaamdghe aif). The, cargnehczlé 32 ganibe $eparated)i lntOTdreoraamg@argo holds by
hol d n be ar at into on o hol ds

trancf 5S¢ pRaGRR BT g B hesd A DafindRBReERELGs or - a

[0066P Tivbieypriefitred fenitRtifiner: IRGA inl Fighee, fHegle@r infiék bottom hull 15

enbodi ment shown in Figure 2, the new inner bottom
includgs inngrbqties plaing 25 Aed strffﬂmprfr%pwe&shﬁynze Figyge 2 the stiffeners 26 can

1ncluﬁg llgrfg:i:tﬂﬁ gl & enAt% d?%%%?rl d HE Eux%a gli% o?ttllle Bﬁé}ed’&toﬁl plating

ongitu eners I Spose

25. Lw&hg ﬁleSSﬂllffeﬁele 28'bnahe tdpade rzm of tHedhiicp mib'abmtplitgngB is preferred
Locating the stiffeners 26 .on ihe topsi de 27 of the
becayseribis agangenss RHe VR fprsase of ipsialiation @ecqyé%ﬁu%l@ar%t%e bottom-side of

U
the p%ﬁlg%ﬁl%av 3 a{iLrlng\%lﬁ %‘réﬁegl th@?nétzﬂﬁh@*x gﬁcﬁg &(éf‘ ’?fﬁs preferred
configakatiog afsotallop's ¢teesnesy inaembdttoe lmrl]stSatoI lzetprefabpca:io@&a plurality of

. quicker. .Thi referred confi n.al.so al
piecqhah 3 R NnE 3ok BT o HRg BEtdint it ¢ eugs the cosfand
1mpr8{'éér<ﬁ1|ahtty3’of(ﬁfle BIRERSIAAN Thelstiffetts 26 arelREfebARInAected to the inner

hand wel di ng, which al so reduces the cost and

bottqnmplatm§35 qtr@qqat §pagmgtt¢n prayideshe nedepsany stiuvturak infeeifyearsl stiffening
ofth E ref ga{m é connected to the inner bottom
BPEFF Qrom &40al spacing to provide the necessary

[006FF THE hew dhndr BbRGihiHuYl 13116 coriretica fd the eRfstih$ ButeAB&tom hull 14 in a
bott om g@atr ng 25. [0067] The new i nner. bottom hull 15

spac¢dsapagiglatipRdip. oAs pROVEKindtigig 2ot aprefssted srbediment the newginner
botto%’l) ?QS @%?B%T%ls@gs@& ﬁ%@ E@rmeAt%d %ﬁg&ﬂl ?{14; %ﬁgﬁthﬁ @%fng 23

erre € new | nner

exteﬂlﬁngﬂim frdmathe axigtispaneciotdnihiebs pmvtdcmg the egisiisg frage height
28 extending inward fromthe existjng outer

His sefﬁmmg tquneet QP%PBWQH‘F@GICWH doreuiatand gnner AHH separgjion. (s shown,
in orfe%gﬁ%tifrh&it?rf% % m %&a?%sern%@qhﬁ&%ﬂt ) 1E At g%(ler can

I nner shown, 1n one e
inclutih ¢hestxansvéersgweb fnaimimgg. t Inan altbmatiesernbotimentulnbt showing, the existing

lnsta £ r can. inclu tra verse web fram ng.
framing o B lbft e SElpr e e FHBEeaon . L he ex, ot | o
[006§}" %b Rnfeel ght S ndSurkd %ﬁé‘)&aﬁiﬂlé‘ %eﬁ@e‘%ﬂ 'tﬁélt@bﬁaé 29 of the existing

fram ng 30. 10068] The frame ight His measured, for

outerhadiop bull béandthe topsedet 27pafi thletopsﬂavge ofihe @mnmemgwmﬁrme 28.

hull .14 and th d f f
sttt AT chtieesibg R PR BB EL s froctly ol B dhmine 28
prefdritd bREMsk MHAlse RO tHeQsXidhink strddnu@ithiaGhizys the ahld@neaf WwérkRequired

framng 28 is
and the time that the tanker 1s out of service. Alternatively, if the existing framing height is

does not meet OPA-90 requirements, a connecting or filler plate (not shown) can be used to
connect the new inner bottom hull 15 to the existing outer bottom hull structure 14.

[0069] According to OPA-90, the spacing requirements for double bottom tanks or spaces is
defined by the distance H between the bottom of the cargo tanks and the moulded line of the



preferred because the use of the existing structure
mnimzes the anount of work required and the tine

wo bas/o9dee9 t anker is out of service. Alternati vetTUS1005/009464
the existing fram ng height is does not neet OPA-90
requi renents, a connecting or filler plate (not shown)
can be used to connect the-Hbw inner bottom hull 15 to
the existing outer bottomhull structure 14. [0069]

SRR M T RN
= b&dh¥ 1 RBEE nidt € WIREHRVENG tIROSse Phe hMiEmaaY Wfud K S lax'ﬂgter.

the noul ded I'ine of thebottom shell plating neasure _
[00Z0] Farghe sideitpnks ot spacése thganmimum Ispadingols dasedprnededdiveighband is

. h = ,whi.ch ' h
reqif83 o pHIBA el AN ML Pepu o ke € PSR e 10n she double
bottbiGo Sheh@ppeRbst dock, IRAERsding B eouldbd BuHW Ao dhkefedfitted. Dasatbre

on deadwei ght and is required to extend either for the ]
shoyldthe spaping befess Heantthe distange ¥ whichis megiwradd anp progs-seatien at right

t I t ol i
angfEEHNE SRS SO Pagelieg ARG - TBS b R eig A Ry S nfbres,
whiclpaer is ghdlesdee sThé mamintubevalisofWcel Welsrch | s neasur ed
at any cross-section at right ar&glhlt%s to.the, side shel]

[0074 sA3iehavreid Higurp=thy nsw.outel silReiulhl// opeh tsénde)sidsyplating 35, web
fra.ngﬁ%%,sand‘@ﬂiﬂ‘[éfﬂ&g gf. iﬁg sgﬂgnm,lﬁﬁtl,sﬁv@f'i: Ifrén-'lgllr'ﬁgg %_B' I THEuY S sy eis¥web

meter. [0071 , the new outer
fransing ¢hah isl donfigcterhiotani inetiodsurfice 88 pf theiney Bfkr swtelplétingd Snapd

extepdhiniVAEY Gard R nG i 63F P g DB orer DD e

longiRdanl stitteklsQispodéd i€ the3MeRbr SubRcd1YoLOME BEWIUES side plating 35 at
plati ng 35 and extends inward toward the existin

equilrspaging foorowide thelg:cesphry stuctufad itegrity And stiffemug afide new outer side
| ongi tudi nal stiffener I SPOS he .interior. .
platglg:ﬁ 5O IEW Oc}u?%rhséeﬁ}éu?ls§7%re (pogllngcge% {6 at ¢ g)éls%%g fg{lgresdclijealimlls 16ina

w-outer

spacedaphr gelittorhipyi de the necessary structural integrity
and stiffening of the new quter side plating 35. The
[00dwAsshasin igiFigure ) pennecting plates AN eant katised tQ prnnggt the ey external

o ' B . T ' ' :
a0 A0 S04 5B R3PS0
16. be used to connect the new external side plating 35 of
the new quter si hull 17 to the side plating of the
[003}; %rf?qﬁfdo? ,ﬁh%xse%gﬁ@ Bras6ss lncﬂséeS[remgf}l ap#l s4tss asﬁry,exwﬁeg turn of the
. u - r .
wlgE SR THA LASEER, MRS B R 550 15 o e

sidearfdhe @nkare The durniof stechilgatli8omayotie teiverked\as inacessari fidr re-ifstallation
e tank

from the side of t Th f the pilge 18 . .
oo {08 Ry o nak Bt BRAER, prpfrabll Mo uronof e Hipiod e bie
incl%ldb@ af Rkt A PHRfion V84 oflthe BASMCEM: §H8| tv%fticﬁﬁ?' abORIRE @ﬂkt}’ngt web

he cut-out of the turn of the bilge includes at |eas
framing praxiroate tigatopfof thectuaxofshe bidgesi de shel | vertically

[OO?ﬁ gﬂﬁqjﬁoﬁﬁg fen)g:i{%tgé ﬁ%h‘é@?ar}; ba(ﬁl tﬂgtagf(&xriesrmﬁr?g %rgnei tfleo Bew ];uter side
hulls 13, filler pieces or new bottom filler pieces 62 are installed at each end of the double
bottom hull 12 and then the turn of the bilge 18 is connected to the outer ends of the new
bottom filler pieces 62. Preferably, the width of the new bottom filler pieces 62 is
approximately equal to the width of the new outer side hulls 13.

[0075] Figure 3 is a cross-sectional view of a rebuilt double hull tanker 10 showing an
exemplary modified bulkhead 60 that includes the new inner bottom hull 15 fitted internally



[0074] Due to the increase in the beam B of the tanker

resulting fromthe new outer side hulls 13, filler
w@e@seReoy new bottom filler pieces 62 are i nspel/UsmboR009464

each end of the double bottomhull 12 and then the

turn of the bilge 18 is connected to the outer ends of

the new bottomfiller pi ece®-62. Preferabl y, the wdth

of the new bottomfiller pieces 62 is apprOX| mat el y

TR M T TR O TV e

relaﬁ&yw e Ekh'shn% ankediddRulshe Awshawneﬁ ﬁg@llr@g MhéRBufli aﬂkhead 60
khead 60 that includes the new inner bottom hull 15

lnclﬁdQSttb@emmr@b\dkhe}d atrectngiGlonew bottora ﬁélzr Bltecqsg&oan@new side filler

. bottom hull 14.and new,outer

piecgs by RhF Portorh FEF eRS $208¢ Fiea Yo BBt psls Rt fristing bottom

hullBthbtreléhd the turh @fheibil gE k&bt l%:fronﬁ it in@Baelih tHeWelimeR eesulting
60 includes the existing bul khead structure 61, new

fromp Bretrisiw extemalsids) feldes piases 6%. nhl qnepriodument the potigra &iller pieces 62
e 870 091 POLE Tl AL 568 SR PPA R i Sa il v nw

doubleeldeufullis a8 ahéhe hbighgappredtateyngyiat nthé heightufithasew ldauble bottom
the beam B rﬁsiul ting fromthe new external si de N

hullgiZe Jde tg sidefilisr pressyobiiendt from the t9pof i trn ofdhe I%f-'c%both the
portimd dboird g{&% ﬁe’pq{o' tHe %dg)sﬁlg A&k %lgﬁﬁgo ?ﬁs'ﬁﬁ’e WidH Be lhbﬁfde'fﬁler pieces

appr oxi mat the w e new do
63 is deternhined byﬂfk\wddl af theregq)htlt wmmdmluw equal to the

100341} S rengrec e BV HRE Tl eyt Bikhgnd S0, A o im Figure

3, tHeRwllohgifudifal REttEndrI26 ARIktaded t6 RS &XxPting baikiesd di¥fehers 64. New
the topside deck plating 21. The width of the side

portignisjof bukkh@asiesslfﬁrsemé%l @tesrrm’ldedjnﬁile area ofiihsttotiom filles pieces 62 that

corfG R o 4P Biier P My St lihERR sificohiedd g ritithead

stiffehé¥64b Brefprevit€d Sn thehewntdk filtigidcogonal stiffener s 26
are attached to the existing bul khead stiffeners

[00T@ WFiguiet4 is198 oytbopid wpBlefdhe rebuilfedoyblpull éa@epﬂ%n%wure 5 shows
a plﬁt{]wte@ f%eelaebﬁlet &J&Bleqﬁﬁlttgﬂlefr 'l? 1l‘g)fstrQh %&1@ n@% ({otﬂ@fe hull 11, including

pond to are connec
the i:ml/ kihﬁﬂel bsttorh hell €2 sind theeputt anevstdrboaeéd denbls Elldé hanl:et 3 Adbhown in

Flgt?f?%ﬁ 2ed 5 e rebmlpdnubiaiel B Sripnds ttwachhy ik soctioh J e the stem
sectr L éﬁﬂg%uﬂptaﬁlﬁllﬁ f@raﬁl ﬁf%"i@blﬁlt Rb&Ble ‘lﬁhﬁ"l’l %&tehh‘seover at least

doub [Tustrating t
the wngtlhlaf tlhm¢drgdda,rry1mgpmrtiomgzbﬁthertm\diedd)(),bl e bot t om huI I

10078 B e e b TS BOG RS heinandle Rl pldy 1 G in Suter

bott@?ﬁtlﬁﬂﬁﬁl Srah¥RPaile J&leﬁﬁﬁﬁérQO WiicAPEoVillR afla@Vhtage in that this
section 7 1 of the rebuilt tanker 10. Preferably, the

bottpmduill has deerbprevenyin senvice xkEhergxssting side dulls 4 dkom thqe)ngmal smgle hull

s L A58, SO A PR e R LS ies an
advarith@ inahat $hasg kide hulld afeatkle forfcontast wittea eatber A|§ @hh B&keen from
hull 14 of the rebuilt double hull tanker 10, which

Figyesd nod s, the insertontod fie nay wret battepshull 15 from the side of the tanker 10
and the new outer side hulls 17 installed externally allows the conversion of the tanker 10

with no or minimal disruption of the topside deck plating 21, machinery, piping, super

structure, and the like.



bottom hul |l has been proven in service. The existing
side hulls 4 fromthe original single hull tanker
wo e0oam9ehe | nner side hulls 16 of the rebuilt POUDE®05/009464
hul I tanker 10, which provides an advantage in that
these side hulls are suitable for contact with a
cargo. As can be seen fromlﬁigures 4 and 5, the
| nsertl on of the new inner bottomhull 15 fromthe

of the tanker 10 and the.new outer side hull
10073}, 55420 650 BOTSEiFS 4; 1 s i ot e S Grmal e same for the

rebugpﬁﬁ.\%ﬁi thil f%f(g} 10%s ‘?trwgg it Hﬁlori%irﬁi'i SREIMesdel €. AQRBIsHSted in

ating 21, machinery, piping, super structure,
Flgux—:mii thehbedm Bmﬂtﬂ@rﬁbﬂulﬁbubbﬂmﬂid% 0 s greati them Eheébeaml’uf the

onglpglsbqem glf E%EBﬁgL}(glf ]ht Jflile %g%légmri%@%ami nS}?tq? %Sr]gglﬁltftdﬁéblte%ﬁll tanker 10
is apBfdx@h iR 'uﬁgtlof%h@w dih ¥£E2 o %ew%ubl%'si&tlfuﬁﬁ €9 (é B., the port and
proxinaey S
gure beam B of the rebuilt double hull "tanker

starbmrd szdeghldbi eIn theyareferresl dpabodiroéntishewn i Bignees 4smnd él, this widened

beary BgfehS Rl Bnoub I BSFEaD g PR el Beosapts 131
forme@ at tésst\@véxt the Qéngtlh@t’th&\@argggbﬁgﬁﬁ Bhertivhde. hul |'s 13

he port and sta side hulls) hi the

[008§} &Jﬁime‘a alap o fajredwactions 25 Yat armya eqlﬁiwsly goegagh transition
e LTSRS L e

proxﬁhatb dashovoseztion 1@ ahd tigtskerntedtibr 7¢ aMhe fasdrsgctivgs 06 rphb\ode for a

[0080] Figures 4 3nd 5.al.so show faj.red ctl 0

smoeﬁbmtgﬂmir ake trapsision eieyand afo dh ong gRRgdimeRt ections 75
gnd the outer huII 4 of

e t%) eed;‘)%%tgﬁhfg%tglﬁiﬁgﬁl%&&n%r oxi mate the bow section

[008YD Fagote bishows e partisbabssesectidnal Vies dtai foewhrd eebifomse 7&6of the tanker

ovi de f t hi drodynamic tr on fore :
10 offigtisst and; BABE RO e c e A red R e B D ed Betziofore is
appn‘c%l@&*& he thi'w%FH RloRStb IS4 - hridst friYdeCRPRRWAre d@8Pkhgth. As shown
Figure 6 shows a partial cross-sectional view at a

in Flg@m the ngbiwiltfdonble hgﬂ 1§ringlhdestexisking topgidgfdesk gl@mes 21, existing outer

bottod'lé bgﬁ kaléggﬁg; Wart?ngrlgr?esflgﬁfg&bl Ip&%&% d ? g)gst?q%elongltudmal bulkhead 5

existinlf t0BH 6f the bilgé 08 teﬁﬁtlﬁé bupposttbridke ke né\Q linrieh Boéth iplRing 25, new
cargo length. As shown in Flgure 6, the rebuilt double

mnehmttomnﬁfmr&%fe@ew)gu@ isidg shelppliatieg a%éxewmoaﬁomw@lezplece 62 new
ull plating 14, existing inner
S‘dezﬁa‘gﬁlﬁﬂ‘?g?fgf‘g%‘?‘ggﬁfg@@xu sting longit ud| nal bul khead

[0083] A@@h&tvhﬂ@ehﬂwrinﬁﬁr botiemlpildtig 258 tl@a(m@t irﬁ’r@r ISLUDpS)fstdlsposed over
brackets 7, new i nner bottom pl ati ng new i nn

and ¢pameeigd ta 'th Meﬁl?efragneze’- extspdmgupwvazd @@msthwwtmgsaqt?fdwﬁsm hull 14.
I

A b&?t%\(fi\i ﬁcﬁ{ r aC (ytqun aﬁﬁl Qf%ﬁgw 98l | h h oﬁ% \%ﬁ’d ﬁe%rEov@@ to allow

installatioroof t}hb atwngne? 5otb¢bmthluﬂ 15end lpmfenablyuhis sdrbe pecelisspassalled after

over and connected to t vveb frames 28 extendi ng
the raPE TORG L hPsBerS TR obur er bot tom hull 4. A

[0089ptA ﬁéﬁr B@&&hqme?ﬁleeé 63 tsecobﬁéwed Mh&ﬁénd%bﬁ RR&@Gfaoar) of the new

can be cut out and renpved to al
double bottom 12. The existing turn of the bilges 18 (port and starboard) are connected to the

outboard end of each of the new bottom filler pieces 62.
[0084] The new outer side shell plating 35 of the new outer side hull 17 is connected to the

existing inner side hull plating 16 using connecting plates 39. Preferably, the new side filler



installation of the new inner bottomhull 15 and

preferably this sane piece is re-installed after the
woewsiyaeey bottom 15 has been install ed. [ 0083PCHUSENS/009464

bottomfiller piece 62 is connected at each end (port

and starboard) of the new double bottom 12. The

existing turn of the bilge37418 (port and starboard)

are connected to the out board end of each of the new

bottom fill pi eces 62. [0084] The new outer Si
piecestad) incidiig 'ﬁe ngy ogfer il pipeddt &Y sidgehailived @?mi‘% 36, new side

shell%ﬁ?f@ﬁé}g 4 dnd tﬁ@@orﬁ{é 2 eg Sﬂlgteé 89\ %ke pr gﬁ)rlgb’tlaﬁ ﬁ.ﬁ)& fifstalldq és(sone piece.

I'ng connect i ng 39. Prete new si
[0085] The npw @ates péBion Zialodi dwngpmhedawk\plahnmges then (dem[dc&ﬂl tothe outer

perirbigiy Hgh oF LieaxTetge onsis deshRbble Ay preiatlvale Skl topside deck

platifg &f ANEH sAseMiang uhdistulede AsaBoRh en Pighfes, a[&%él 41TBh be used to
new outer portion 2la of the topside deck: plating is

attach lad sicffemibe mew tolwdeh@ecb plasing 2da iqpthe eyisting ship strudture.

[008@(< bg%ﬁeﬂ% %%, gg 3S7e g P qu(i i d Elﬁew g&’ycﬁﬁe% ¥1:1pport and stiffen the

new ShiiiSpladirigd 29, 3. WoLesmploed shaﬁeSn i Wigtirel O thEn@W line boflom plating 25
bracket 4 1 can be used to attach and stiffen the new

includeprévy bongituging)) stiffepers 20 othe gevw hettaw; fler pigcenpcan include transverse
stlffe%tef %at dﬂ'lrgq()rﬁé'lﬁﬁ%@ stiferet LI ?le ng\g'sm’é@ Ile? él&;@éf&% can i include

new structure to suppor
transt/l_élee Eteﬁfeml’si‘%armllahglngln%stlﬁ&erm exanpl e, as shown in

Figure 6 the new.inner bottom pl atl 25 1 ncl udes
[00871, %gguma Sheys %PW‘FQH%?SSSC%OM% Hevsi 1B %H@Fﬁd&f the rebuit
tankg} 1%%3%%1&&@ Bnd 5 fddkiley fob @AY Hasitaly, &ﬁe‘ SRR m&REd a&@nbed

ongi tudinal stiffeners 30a, and the new side fille
heretpiwre esappBcatde forrthet fodwardrmosaed 8f-msest biilkheads f@atha nnitlre cargo

ey e LT e SO e A IR
transvB8e bERHEAD 6 1L AERIw BtoM filtbiPieR2H tRMEWSsidORHérHece 63, the

forward. Basicall , the sane net hod descri bed
existingrtotmodfdhebilge bt exasting topnidet desk plating 24 the sewdeppide deck

platif g g g S Dol ) i Bty 1 B a el inoer

bottdnmﬁhlwsSanuhﬂeﬁewshﬂeﬂgdéhalmsverse bul khead 61, the new
bottomfiller pi ece 62, the neWS|def|IIer pi ece 63,
[00881 &igagsst- Mghqvna@amal mé% sctige ofi g exemplasy tankengnd illustrate an

cxr 5 SEGH PTG Shoqld Nl PRRLPE LR
tankd:rnlm)er side hull 16, the new i nner bottom huII 15 and

he new oufer side hull 17. 088]. Fj gure -
IOOSBqunaallbrtbege%@ewlm &3# figrdl, @JO@érFﬂ% faF hotvegr éPd 3%300 &d prior to

comﬁlleﬁééﬁ{eﬁﬁspth@gr&%%?r%ﬁl é&stﬁ’l s &?%%dlpﬂaﬂﬂed o a rebuilt

exi sting sin tan 1 int
doubite/hill taakdre [The@anks 0@39)]&: cianedhof all reslldeal\deblse Iand\nthel aplpB:)priate set-

. g niats U A BF insRlep P ipast BF Ml bl i Froccss.
Typi€Mly5 (i FotidatRdo HEhtided Bdc@ss RdMsOnvayTWhd Bottom, working platforms,

etc. Preferably, the removed steel is reused whenever possible. Alternatively, the items

identified to be reinstalled may be renewed with new steel. The items to be removed will be
identified, as well as the items to be removed and reinstalled.
[0090] As shown in Figures 8 and 9, cutting can begin once the tanker is ready for hot work.

The first item to be cutout is the turn of the bilge 18 and can include a small section of the



doubl e hull tanker. The tanks will be cleaned of all

residual debris, and the appropriate set up, staging
waeasoyes9d i ke will be installed as required forPCT/l182005/009464

doubl e hulling process. Typically, this would include

l'ighting, access holes in way of the bottom working

pl atforns, etc. Preferably,‘1 he renoved steel is

reused whenever possi bI e. Alternatively, the itens

bot g stnerie: Tous aRGopBe pilks0alSa I esEAF HaniacrHidg ledur of the
bilg%gg% ?ﬁ’n bPeetigEE 8T WiIPK: def gﬁ&eeﬁld%}gfefa%ﬂf‘%lﬁltdlﬁg at a gl}a‘ter time. One

shown in Figures 8 and 9, cutting can
of tlurhemefitsao renskogrthis piqee asithaf is Ba\twtha/hﬂgc keglras welk astthc tugmof the

to be tout ' he rn of the
bilg. St DRisot o e btk [ AoRonddBerib raa eRisivR go install than flay
platé BRMNereA8 d/snifidaat &dstSavil}Birbali-8din Mfﬁﬂ aﬁse c@dh ﬂ&ﬁfibn a good
to the turn of the bilge.” The turn of
dealgflweldiag sesaved fram mmﬁrﬁamﬂ@rl&lﬂeyeele |Trh§toathoemi lapstabrackets 7a that
formerfyt ﬁqlf{bﬂ?@ thse%d:es m%’l %kfr&ﬁ é%n l\;,\gli%ﬁ‘lor\}gd %nﬂd 315 %e Due to

the ﬁzft@rebiﬂtlgﬁnev&lﬂé EhdllhﬁstthtfanflesE Ibeackbts gee ﬂcﬁloh§er&e@hﬁﬂed
5&1 it is nore expensive to install than flat plate
[00 dTlierféfT@VP]sOféh‘*ng?] pf the bilge Ld st lowgypartien pa af thedengipdinal

t I

bull 4> Ml e cbiahl ikl il ok Ol pAORPA AR hfuter ido shell 4 and

access hjpparanres 8taghrobpla Hedbsgiftaitah hvlkhexdssr [The satce&é porei8Q del access
side_shell vertical web fra be renoyve nd

apergies 8P IIaVidRdEcass  tHE ChgP GPLAS 37 tnue Sédredg thpgpker. Preferably,

the feﬁﬁivﬁi bBhuetird [£98a bfaa‘? KEL shddbfindton! o @9&%5 f)@l@é@d ﬁﬁl access
[0091] The renoval "the turn of the bilge 18,

apettwes BOqoxs raffectad 6a enhertth@pd)ro side Duatanbaardtsmelm eneltite, mday of one

hoid 8P OuR UL 31 e bl P HECBR2 BRI DR B0 s et utkiead,
bradkBis U Gid bagkdtONDitchitiied FonbodS@asl S thne. TR iatefifSoMAE bpposite

0 and access apertures 80a provide access to the

8
sidecf rﬂgfotankﬁrd%plzﬁembiy &epfrintapito snaitaigrthe pleuctuakstrength of the tanker.
[Oﬂ%eﬂler Ymer{t hglrl}er%]gﬁé;‘ %%11(5%&0 %% I e%ﬁ%ﬁlg%l%glﬁgs 1&%@@% éa?go }7101ds the new

innexpoftémtes 18Qanbs nibhfl]%dtsﬁﬂulmﬁe@dsl}hﬁrméﬂaﬁthdiﬂfﬂe catgbehadd with
starboard side at one tine, i of one hold. Figure

adjagen|garge hods beingwepked ﬁr@nbalre@@tlys pmft jgad pigthoardyydes afihegnker in |
ordeqfto H?Bg #H&hﬁﬂnt%‘ltg gﬁ@ﬁlfﬁ@i ﬁ'tcslfl%hgtﬁziunﬁg ﬁletiﬁﬁgﬁeﬁfo% ;%@cess of the
[ I e. e Integrity of the

enoved from one e at a
newopmshottenﬂhﬂﬂelﬁof the tanker is preferably kept intact

rength of the tanker.

t t
l005f3803ﬁ HHGMR BB o Bhes T B-chanfodts S0GBacreabapariures S0a are
opeh.(tid HARSialFor oMy FREARIMH AR} 13 B NI PrEREM e new

15 can be installed sinultaneously in nore
inneg ﬂrettcmrlgﬁ 1|50|s grefabricated joffestetof ¢l aptuah odbidld hesavg tum ik(reidalso is

fabrya 0P 2B P ens KL LA DREIPP PHOEGRY e through the
acc@slbsws@md/&thsa&ebs spértund sbbe installation process of
new i nner bottom hull 15. 00931§ As shown in

[00%] g]@rcélﬁ enhadiment, a pluradity ofcstiffenedspanglsrarg pigfrbainated on @gig in a shop
that AAGHE Yo% Sfaﬁgta b&ftét fit- -up and weld procedure than could be accomplished in place.
In the illustrated embodiment, the panels 81 include a length and width comprising common
size plates and sized to fit through the access ports 80. The number and size of the panels 81
will depend on the particular application and the size of the tanker that is being rebuilt. The



open, the material for the new inner bottomhull 15

can be installed. Preferably, the new inner bottom
wheios/09%99 s prefabricated off-site of the act uetT/US2005/009464

rebuild to save tine and also is fabricated in a

plurality of sections to facilitate installation of

the new structure through tHe access ports 80 and/ or

the access apertures 80a. [0094] In one enbodi nent, a

plurality of stiffened panels are prefabricated on
appfqulaterpualbé?ﬁé%ﬂ fipgpang]s 369\/§>h<¥ @rpl%FeftB@Péli‘ therpseess poxts 80 alpﬂfor access

o L RSN R, S TSEERELAS 8 A o

showmn) mrtge he)amﬂnwetﬁefbud:ldwpd (it Blgavuﬁm‘ﬂhn size{e g lemgthsara/at width) of
oSBT BB T B gt T o
be AR dateCas REiréPHM, 'f&aé)da%léiﬁq 404 ndil1Ag. ah aﬁ&ﬁelt ahb&limthtathe overall

is being rebuilt. Theappropn ate nunber and size
sizepsdtledt jpangtseB 1dan dlsorbephaease imordgyte retecedbe runbgref tengtodinal butt
and/ or access apertures 80a to conplete the new i nner
SeaIB%fethHf"(?lull 15 fromone transverse bul khead (not

[0098) OFigNirek Q0BR@Ad NO&shbwans ditingativnl deiRaEhsaN fionSdTanehew inner
The si ze | ength and/ or width) of the panels 8 1

bottamyhudlel 3 Hélavg@d 0Bshawp p seqond panel 8dibgmginsialled. {Pre grgpore panels 81
are ﬂl\éﬁilkdﬂmﬁ% thé Hﬁ@r 1% QBSQ& ﬂxttﬁ fl ﬁk?(? aift 91? {h%q{aﬁ \%?SC%I%IC{I&%. As
on, or exanpl e ? anof er

shoenjhe newnfiner bb’&omwmrh |chn pnogfesofovtm tha sideshdll 4. can
al so be increase in order to educee](tbge nurrb r_of

[0096] niigtiisdi Osghomsithe wagiRotomyhy b%lpmtl gqmnﬂpkj rlguring3his process
the £ Bleeks @ﬁiewsﬁ;g)%nqﬁm @{a@twrgﬂmefnat Bflich a2 ArPbd fifec?dnd installed.

e new I nner ttom Figure 10B shows a
As mdmrsderphyl tHe iBustrabien,rthe braskes 7 prhfer@bly have owtoets 82 e ko for the
unti |

are.install.ed the fl.oor is . closed . n.the fore
passian u5d fURRR o R e hottbmgneiRidinal 265 RREEbIY bk el s 82 are
donf ﬁ\&hhg‘fh%ﬁm*ﬁg 9;8&6&5%1"1&?1 thé Brak &8y %?éc&%ﬂ@irﬂﬁehﬁ%& 'sg@h that the
. Figure 10B shows the inner bottom hull

brad@tsﬂaarp umiﬂeglat;eéyqﬂaéy tagbe mgﬁallqg Atthe opgm@bsgée ﬂml;l 4 the inner bottom

1 S G S ST RBRES (o B SR Bl can e

place@en by the illustration, the brackets 7 preferably

have cutouts 82 to allow for the passage and support
[00%H Figure; mﬁ?eshowthmnprdmmmmlhhﬁ pargallyeempleted all the way up to the

SRR TS b e D v
bradketak Blisinstaéd Prefeeablynttied Mngﬁ@cﬂﬁaltbﬁlll@ﬁad ﬂﬁmhé\ﬁéﬂ usﬁig the same

t he Ol‘lgl nal side shell 4 the i nner bottom 15 shou
lowgrpartion Bathagwas previogslymempyad. (Avewiia thedhracksts 7olﬁsta'rlec% mthe far

lonésﬁﬂﬂiaﬁ Uﬁle éz{d Bfélr{%afe(ﬁ'gcl& uI %h%fgi BEEEed \['1@13 AltbuiSisg %

I nher bottom parti al conp Iete
pasgage andhyuppprttod thdmenelihweosi*lehglmnam% I ongl t ud| nal

oo Figaze e g 1T B St sl e ne Byf U prece's2. New
bottbRNENdrpiicR AL iRdhdRPHing ahd asLERWRAArMSI Mk 4ndQoSAMRinal stiffening
members. This piece will be scribed in such that it matches the existing vessel’s bottom
plating, including any dead rise, and is directly supporting the former side shell 4 which has
become the new longitudinal bulkhead between the cargo and the ballast tanks. After the
bottom filler piece 62 is fit up to the existing structure it will be welded out such that the turn
of the bilge 18 can be reinstalled.



| ower portion 5a that was previously renmoved. As with

the brackets 7 installed on the far |ongitudi nal
wheloklemold t he new brackets 7 shoul d be fittedP@i/Uk2005/009464

cutouts 82 to allow the passage and support of the

i nner bottom Il ongitudinals 26. [0098] Figures 1l A and

11 B show the installation 030-the new bottomfiller

pi ece 62. New bottomfiller piece 62 includes plati ng

Sﬁ)éd associ at e ](rygnsverse and | ong |tugl| nal  stiffenin
1009 nifjgrees 11 5 il wsteatian pxemeplaryimresss phingtalling dhepeyy Puter side hull
17 tH?ﬁcngén&rl?)?t g@gld\é%ﬁéﬂah @hl@ﬂgérﬁiptﬂ% &liktiHk inner side hull 16. As
I nc rise Irectly supporting
showhghé ongmal mm:ief thhbllge U8 istscobedniasint €it opito themewdyinserted bottom
| ongi tudi nal head ,het ween e carqo, and.the. )
fllep Biepe 2 ARRER TrS oG Cot B AL RS ol S0dn S ipuergide hull 16.
Preféfhb!)ﬂ thiBs@iécthprivds BHePoBidH 6F thd oWk diddehelrallgd fitht Yk removed
such that the turn of ‘the bilge 18 can be
aboyetha duralof dkp hitedS|orRltpmasiyely) mew steet may besinstatled axivay of the
ace %)s(ﬁnf%@ry process of installing the new outer side
Hory “to the exterior of the existing side shell 4,

[0100)i A& sHowr ik Hifere @1 Bsbéndeghd A6 the Geg U8 ks 1ﬁ@1acé$hesﬁwmuter side
the original turn of the bllge 18 is scribed in

fillef precep3 @@d thedumeafjthe bitgedSraust be serihadrand fidup et goq;lzﬁt at the new

outéa‘gldteﬁgali :11?1 éx?@ts}jeg‘raﬂﬁe 'ﬂ'lg g&kf%ﬁfelg g@gﬁﬁ %g&%hﬂggdgéﬁth%%ew outer

sidedmiiplatiees3 X, benreotitg plates 891 dnd tmntmrsesaxﬂelosgmlldinalﬁaffddea;t36 37.
above the turn_ of. the biéége 18 or,

o104 %r‘p’ﬁ%tollvlgg?h;?ws RRGNESY Quer %%/EB%T igre O and putes siggypulll 7 connected
ovel A8 cREFBS ST the 'ef?lsﬁl?%m[ié) 04, Ohi RN fofmE ﬂﬂ%{f‘st]i‘lg Bner side hull 16

once the turn of e bilge’18 is 1n place the néw
of theunesv daibliesifle huldd3.pAe shov@mmguneﬂé(}, theroutdr sidediller pigee 63 is

scrihed and fit-up.for a good fit at the
m“%&ﬁr{ﬁ’iﬂ"@ﬁﬁ?i‘lfgo FRImectine plalgs ?%e frames. The new outer
[0102] A8 JnklehfodRh&f8h& SorinRtinidfigtes B arttAHoqhe SHEiBalNdd shell 4 in
plating 35, connecting plates 39, and transverSe and

way] Qfﬁlgﬁupmlnﬁ webtfranfesdterly ope em@vdquem,ollq cqningeting plates 39 connect to

e EAF Y E WIS SR A U6 7 B9 26 o un

and @appsig tegnﬁquisas ?f&'&l’redélbecu\ive@tfhlml f%réaﬁrdﬁﬁl dfhatitedd ﬁltﬂtri@ in that the
inner side hull 16 of the new double side hull 13.

exissing@pd new sirgaivie can be offiet vthinp specifiedipngevhish aids i glnglar type
con; tﬁ%&% ?ﬁlstéér;brehﬂfg%‘g 2 délﬁn%éét%ﬁmﬁf aecggsgﬁ(ﬁé% H&onﬂh?cttlgﬁ fgigxgeldmg

Andthtrbenefit@f t}kbecomhécgingq’llated 3teis st they4an be wetyto dfan&ltlcally reduce the
b franme di nent,

t 8. In
verticahHee f*'r I ftiffengrpan 9T€"o?ﬂ‘i‘é feduchon ﬁi&ﬁ%we §F1ft1&elt %l.f@nwf the new
sidelspt??)f@? 89 t(?Be §19§115r"i‘1‘f£1 tRE {)fek}foug %Yﬂ\églrstldé:ﬂlle]h 18{if€ne2 NGhé main deck can

ener 36. This but pl ng technique Is
be spnplfyecrik dig taostshithe cintausf megeheatstldkahncbtﬂlelh &it up amtbwelded out
i n f't%o up in that the existing and new structure can
top pd BRHODLt Wi t hi n a specified range which aids in

(0109} COh& the YO8 i Shé s18é bPihe téﬂkblslstcﬁﬁﬁi[h'téﬁl ﬁle%@mm@ﬁhe opposite
easi |y accessed on the connection for weldi

side of the tanker can begin. As explained previously, both sides of the tanker should not be

worked at the same time. The process is very similar, the only difference being that the

longitudinal bulkhead does not need to be cut. In order to maintain longitudinal structural

integrity, it is preferred that the side shell on one side remain intact at all times while the

opposite side is being rebuilt. Therefore, one side should be completely finished before work



Anot her benefit of the connecting plates 39 is that

they can be set to dramatically reduce the verti cal
waems/osteed | stiffener span. The span reduct i onPEl/S85/009464

the vertical stiffener of the new side pieces 63 to be

smal l er than the previous vertical side shell

stiffener. The main deck cahl-be si nply scribed out to

mat ch the contour of the shear strake and then fit up

nd_wel out top and botto 0103 e the rebuild
on i Seside bestir AfBef Sip it W%[nﬁ e ePretEed Bk e hold

havé fh% RRPRFWAR ot ndft 4 hdld %ef‘n@ %K@Jss&ﬁﬂl A€ GArRe sifS at the same time. The
expl ai ned previously, both des of the tanker should

progess istpeeferabkesiaggeradie psevent stmn'eualmlpnschwhmr@nﬂmdynents

mulfip st icareod TS o bt HEBEI iRl aal bl that piacent cargo

holdR#& hccesseiont g;b]ﬂ)sit@ﬁ@bsi sithefnk&t ructural integrity,
it is preferred that the side shell on one side remain

[01 Qﬂtlagurealﬂ shiows thentaskegmehusldiprecesphring performgd oméh@&qcmgd or
oppésq{%%c#] ocf tggﬁﬁﬁéro\r,%s'r oﬁ'ﬁt ﬁ(‘fé‘f@{% P? LHléjtélpr? %fétgl:érﬁslgé zs}/s V\Il'grsnoved to

er 'sSi

fornahemesspatseBl. aliieveisting bravketing07 Brikdrerenpied Habughahe acg@ss ports 80.
A I%hm ggg%eq& th }qggg%%axt ! o1r Wa@ggf gt*f?fgl)éé@%%gqlgo' qs qubel rl/ed in way of the

innd? %Bgﬁéﬁto 'f&npéc%feﬁra?ﬁéyﬁ? RODALNRY fo? tﬁéﬁﬁ%’tﬁﬂ‘z{n tdf'ﬂ?é MR nner

pro odinments, multiple acent
bottosur gl tﬁ;hﬂ@udxmthbénmhkbplmngﬂﬁtamhenﬂ&ieys . ow ded t hat

j acent r | ds e. accessed from osi te si
o] fgares 1 Rd 198 iy e RIS e or A Pé’ﬁR‘éf‘r 346 Preferably,
the A&P Hnefhill 05 BSiRstRBEd S A0y EID188s $NRaGFRAM: ropriate size to
opposite side of the tanker.” As showd in F| gur e 1p£

allowrease of instaHlatiomeandito guningze te amonnteef wading torattasbdheplates 81 to the

exishie Susiien 4 e L8 hHh BeRGRaRIA e ot HRERSGRR i 15
conp®ely inkti11kdlanb Welideaasht 64 tHefsebdid sidTTRIeStiBlenérfof #IRUMaHudinal

in way of the inner bottomto form access apertures

bulkhgpd 6@>s wnewed. f Bhe lowsr pergien of theilepgiydinahbulkbggd;stiffener members 5b

and SR PAAERHY L ol Bt hORhuR 82 el B 2 pies are

readynSIbaMeadddeutprocess on the opposite side. Preferably,
new i nner _hull 15 is installed as atplurallt
72

lﬂl%l aElggreslfA-é‘é% ﬁh%\thmgstalrl@ 108 8 e odony léertpbecs&owﬂar to the
oppsv\g}%anfg il &}%’ 8f thdldb @Gﬁorh%uﬁ" f@:ir{&aﬂ%tlé] §f tﬁg'ﬂﬂ'ﬁtof e bilge 18, and

attach ates B8 e exl st
insta;llatilontotﬁ tt&: neMi gde ﬁlldx&ﬁe@fﬁSV\d’reﬂafabbe theei orizimal mimtolﬁ dlerialfge 18 is

reny Ao TEHRLRE o OO LSRG RRipR gute side hull 17 s
landeﬁ '3198 Wéﬁleﬂ@ut BIWKDER on the o%ﬁﬂﬁlé\@’ ide. BRRKERWS rcaJE)BE Edr ed as they

| ongi t udi nal bul khead stiffener nmenbers
are nmbnacranﬂcéc@nﬁhsH@l@hldhwéstprcétpax ed such that the

[01% Iglm 3 ]§2sho{/vg 11%32 %%l%g g%cttll%zet Leg e@wg\ﬁ%}lﬁé% fi tgnci(elb fo having a
new inféraHulllatts ever tHe iAterierofBe Eﬁmlﬁg d)dt@fhdl?ll er® b i i @uble
bottE)r?l ﬁuqleIZ and having a new outer side hull 17 installed over the exterior of the existing
inner side hull 16 to form the new double side hull 13. The combination of the new double
bottom hull 12 and the new double side hulls 13 form a continuous double hull 11 of the
rebuilt tanker 10. The rebuilt double hull tanker 10 is completed and the tanker is ready for

service as a double-hulled petroleum carrier.



opposite side, in way of the double bottom hull,
reinstallation of the turn of the bilge 18, and

wo pwsadlesd i on of the new side filler piece 63.PCT/US2005/009464
Preferably, the original turn of the bilge 18 is
renewed and reinstalled. The new outer side filler
pi ece 63 including outer st#e hull 17 is landed and
wel ded out as was done on the opp03|te side. Brackets

10143, idealfy hecrpiree of e ols TPl BniEaseh i it lsnet oftme

that%’érﬁbﬁér%lfs? 6t thrbefle @vgt%r hEPH d éra\%;l BE 8ryudck. tl‘ﬂglléﬁ]ree,]ig alternate

having a new i nner hul 15 ove i nterior o
embedimstntsiy noytherdebindtlle t_‘p4retlm:eftb¢ ambig ofiémedbatishetapkerttope double

hufiin i SRR AL v ek o816t R gV RihEY andghdtiefrsyigS of
parttcealér%wlﬁm d¥9 BoElo s I fRctrs Gigat kY tgpﬂsé”l ddiRidersilih AtelAihing whether

e new doubl e bottom hul | the new doubl e
a pastiqidarigngving adry slogk is awitabledenibe dowre bulhggbuild of apartigular tanker

and aﬁg ﬂl(t)l} §ht1%?& Ol;l'gpﬁlp?%%lhtg l?éjégptablg o gler??ljﬁﬂhé theadyﬁﬁfe h:h?l rebuild.

ervic

For dm:ﬁ;ble -thelkizedf ﬂﬁttﬂrﬂdeﬁwbmblﬁllltﬁh rélﬁti&ﬁb tHey piailable )gravﬁxigEor dry
expense of the double hul| rebuild increases with the
dock m@gthfmlb theshipyards and fepairifagilidss thatdavesnihle sgpvipger dry dock

i i AT e RS Lo o

topéﬂfmﬂlﬂlﬂhhbhﬂluﬂlrdﬂllldhat the tanker to be double hulled

1010 Py i o i i€ou] BF iepigyand that  graving

or d8y &Ydk19 tied u15i (o GReXI @f)@ﬂlt)ﬁc&r%‘llsof fRdheRdBub¥Boal Ball 15 through
considered in determ hing W ther a particular graving

the topside gecking2 1 while theitarkisr & Shdiraﬂome Qthebhddyantapés afdhigialternate
f,a LEi ular t anker ch shi r.d or
el it eieR o RGEE oM ol Poerr G VBN W slsput anc
remBWd anldeReH lathr r&RistaRATPbCoxabip®e, Big Slt@hativeendtAGK8S inktalling the
be rebuilt in relation to the avail able graving or dry

newdpad hettpm hudi 5 tﬂmugh hhembmldg degkéng %lp@llquth@ bulkheads 5 to remain
who ggﬁd epgc?el Ltjlfi{eg e%d %¥ cg.llt-%uﬁt?l‘é exis lg%lslfpéoﬁ%réc?(ets 7 (such

P& T m

as skl fbi éﬁa&npﬂet]en Brgue&ss)Ausw) tBay metraﬂmrgrthé sy t(oebbeéttdml hhll 15
rebuild. [0109] One nethod of reducing the time that
thropgla thedpmeide degking:2 lopxistng sHcye ehd BRRE loft Brrlagerpgddhe new inner

t
borty REE etk Bfbetili pbuh e Richas BAY B bELiBR T,
[01 1) cRigng 15 showhiahethédexetpidee embedigtent illustkdtmgta tefdpbmary cut-out 90
it reduce

advant a this alternate msthodlsthat
in tl}@r{gps‘i&%m 215{# fsertion of ableash perianal thgRivymyer bottom Bl 15,
As SCH&VHO% eﬁf!:ﬂné g?téq{iiﬂﬁ%e} 'ﬂﬁ:ﬂlde?E %éntEreca'rglﬁfaﬁi( hesl and: §8e cargo or

exarrp ) hi's ternative neth I NS |n t he new
wing tanks 2Bt Pmﬁ@rhblb'l atiénst hcennfgiportm dfdhsnehe lnmckcvttcgn hull 15 is

. I t bul khe .5 J.0re n_whol e

inst e PR e e e e HekieR FRicimetiborte Aakisi 228 4 chgut s

fornSedPRARE toBEidE K@dl@pthn(gﬁlh)aifEhgaeSwﬁfﬂQ%H lehgth sARRIt € alldw the new inner
Fi gures 10A-10 C{ By installing the new inner bottom

bottpg hulh B to be installed in one or more sections, such as panels 81.

[0111] Preferably, the cut-out 90 in the topside decking 21 is made at a location so as to

minimize the disruption of existing machinery and/or piping. As shown in Figure 16, the cut-

out 90 is oriented athwartship, but 1t is contemplated that the cut-out 90 could be oriented



t hrough the topside decking 21, existing structure 5a,
7 can be left in place and the new i nner bottom hul |
wd 2osaseke dropped in around the bul kheads 5 apdr/usS2005/009464
support brackets 7. [0110] Figure 16 shows anot her
exenpl ary enbodinent illustrating a tenporary cut-out
90 in the topside decki n9223 1 for insertion of at
| east a portion of the new inner bottom hull 15. As

shown, the existin ingle hull tanker includes
having ats deneth Biging fgm@%z% ahanyether dirselen Byt bl Pfgtotrawveglzes the

center portion of the new
dlsm&ﬁﬁeor e%%%tﬁ%%mﬁ eﬁllaélh{%gilipn ‘al l ed through the topside
[0112 Kikinred 723hdwe vier instakatmantf ¢ie weav goet Eotlofishul Pathréugh a cut-out 90
: cut -.ou s.forned jn.the to si de dec ti.n Vin
i theiPorid Sorl aigrl- ATEPURCPE T STF POUFE Rb aisclp pkprotef he
cut-olRaiot 19%5‘!6';)Eldé dedk@nd Bl Adasik did Sﬂt Fbﬁﬁ@ eXbtinOfr&ning 28 and fitted
sections, such as Eanel s 81. Preferably, the
aroungdthe @ustlrwuppont h@c dp3i Glotyll Rani@ 1130\11dr:c§ imthe eamls 8l in way of
the e%%%} s'r\ilgf,}?/ %t§ of pn énaczeisgtrkﬁowh)c’f;&&% S{Jl]lre %eylvglé}leisr boﬂgm hull
15 and e Sipbor? (Bralcket@ ricanbedillad mwaith skeldandisita fillericempound so there
contenpl ated that the cut-out 90 could be
wouldy't e plapeiwheng 4 Ruddlegogldforinni ng fore and aft, or any
¢ : . .
10113 G g€ Al bOiEon BE el Anfor bR R indl Rt Ehe §8a of the
centeﬁhﬁgvs tanke 22 diminhtes ﬂmmeed td: d:uie aoEas ilpemurest&ﬁ)aﬁm mldwadripoitton of

the IongheadiEnhulbato andbbeh A G st frieekiy ehiPeApsigginal

bulkhEA® §é6tre§’1‘d%%1% ct. NAfsH e’lnﬁtﬁ’ﬂﬁﬁg Q?legﬁ %lﬁoﬁgon?of]théﬂav frthel ablﬂ)le hull -

on top o existing framng 28 and fitted around
15 in theearexofthe ngltsmapgrr tanks 22alcah e AccoBiplishedwliile the tiyker is still

afloaf by Fetigr e i wRamT a7 i ot B Bolee ililo Bt b slfting g ary

dock.New i nner bottom hull 15 and the support brackets 7
can be filled in with weld and/or a filler conpound so

[0114] & gurevi@ushaws tthfbéoangwrar@eewmg oé the qutraut U iadhe wpside deck plating

21 ab[) éﬂg]calétggit:aglg%tﬁng 2?% %?%tl g ﬁ?&i Leal%rv&eé];opiﬁ{p% ﬁ)? ihstallation of

the n&¢ firRf bétedrd Bull A ks th%Zl@eaQifltlﬁe Wiigaanks2bn @chhbv)n Gh'the embodiment
access apertures 80a in a |ower portion of th

e

of Figus 48 rterpprary eiitortrcitige elaéﬁen the donsile deckigg211aheve the port and

starbc{c‘aﬁ'& {aﬁi(s 2 f(‘)? Hsk%ﬁoﬁ of 5% W'tﬁé%@?&e%t&%?ﬁﬂ? 19 The cut-

|n|nac Ilngat east a porti

outs 9 art lﬁ@'nreel\m ithrentepsidoddukepldtingl 2 1 Having zt\hﬁltlaamialemgthtshﬂiment to
cent er .car o tank 2a, can be acconplished whil

allowtt_ﬁﬁ RE i Bovorn R 1345 oF H@P@s?/ .%retsﬁ%wgﬁoﬁmferslrly, the

cut-otifs 9B ih Pﬂttofa%}@e ARk INReARAL & lQ@atioﬂs 8o 8 RYhAEMRE il dsruption
dock. [0114] Figure 18 shows the closing or renew ng

of anp xistieg machivery a@dof pipitige t opsi de deck plating 2 1

o118] SR D R R i O Bt ey S Bine it Gecking 21
after RRfal1QHdoH the how iihel B6tteth Ba1196. PhFerdbRItHedKoutdebiond%f the

shown in the enbodi ment
existing topside deck plating are reused as the inserts.

[0116] Alternatively, since the turn of the bilge 18 is cut-out and removed regardless of the
method of installing the new inner double bottom 15, the portion of the new double bottom
15 in the area of the port and starboard wing tanks 22b can be installed from the side of the

tanker when the turn of the bilge is cut-out and moved outward to accommodates the new



of Figure 18, tenporary cut-outs 90 are nade in the
t opsi de decking 2 1 above the port and starboard w ng

WO 200889220 for insertion of a portion of the nEPOW/USIVE5/009464
bottom hull 15. The cut outs 90 are forned in the
topsi de deck plating 2 1 having a wwdth and | ength
sufficient to allow the new4-nner bottomhull 15 to be
installed in one or nore sections. Preferably, the

oo TR A5 S e BB (e e oo
tank@X tdbd féﬁumﬂ&ﬁ‘é AN&u¥scdNAnfre BEtRi B6ovel Wil R¥ferbMt28b Figu?es 9-11C.

are used to close or renew the tenporary cut-outs in
[011H eWiholp sistiallinig theiney quter safethall qxtmlail}d Qfer the: existinp eida éwll provides
i.nner hottom hu Pr ef er sct i on
certyi “?’H%“%Sﬁss‘[‘ Ry 43855?“& e‘n&e*B%eangé‘i for B‘eaf F‘é‘“}t Sﬁiksa taﬂém’fease
reswtﬁlﬁ&rdffihe 1eBilGhnidr be it passey BirdughSth® Gater.N Asldisciissed ptdvously, faired
e 18 is cut-out and renoved regardl ess of the

sectmts ?Ié dasshopmgin Aliguresyt ameS)rpeawpiciarably gaeshiodiehivimenth ogt the
tran%lﬂgn Bg{v{eeg e’ e,(vxt' Q@elnsq ﬁllﬁﬁbllﬁanﬁ%é (g\g%rllﬁlli fpgf t'illg eQ{sﬁﬁg & ggle hull 2

oar W ng ta

prO)flfIﬂtB thBéowi sdalcmf 70 died thastkmrsemlt HEhd fatrad §B‘ct1bﬁte753adt ue
i s cut-out and noved outward to accomrodat es

stregralipg ity at thedransition petweep theqiepaeuterrsidg hylh &7 ?ﬂéwhf’ gRigtng hull 2.
Alsﬁ QHD ?reﬁ 9%&% Byhkr ]té 11{1 il %’Iéfrs?e%glogé fotr tﬂgeove ig ﬁ&(ﬁlcmg the

Was  di Seuss e tai
resm&ﬂo&roef mhmtankerlﬁs gqrae@s ﬂiribuglﬂ;he B@dﬂt?][n widitien, ithsafhafdired gections 75

are gliegﬁ‘é ntﬁﬁ p&&ﬁlﬁ%}gﬁ tg h@ qmgl?legtng %)éloggv Sé htprﬂﬁg%lgfagnipgﬂer interface
to hEBnbire aknfodPAGH e td ﬁ’l% FRIIEES QH'dlehgﬁ AB IR faftE@ sdcBons 75, the
an i1 ncrease resistance of he rebui | an er as it

partjsabs ebarattenstisls (sush aneforexande, dlzs@ué bul fom\of thestagker should be
faired se

takeg oS a B of B8R fRichEan e Pl RrER driilot fb el sections 75.

[01 ﬁﬂt TEails EME tRGreut El"ver&idi'leln&luﬁés&héituéﬁ 6f the ectsillk finké&ul |
of the existing single hull 2 proximte the bow

hydmmaws,mclaﬁ@gtweéteémg andéaricompptatiomdlvid dyramics (CFD), to help

det ?vveensdteﬁlgn ﬁﬁée V\?pgf??aéﬁcﬂ% %Lﬁ%%ﬁ Pk @n; dft pﬁléﬁlé gﬂli F}x& Plked sections
75 tbﬂhba&culéfmkeﬁtbebefreduﬁled sections 75 hel p to m ni m ze
any speed | oss for the tanker bé reduci ng t
L}

[0119 sincang sabogimentcr Mgl of thedtanker syl é%@nﬁwﬁvfé%fb hnqlwbng the new outer
side/fiie rThegﬁocf’e‘ii ?s' SﬂrE%ﬁ!bl}; be ?Jdtreél?(i r(ﬁ‘%hél%ﬁﬁflﬂﬁtﬁ(&% @lWSexterior hull

prefera esli mal ntai n and
forrmme‘museddsfms bfithe fame;ﬂ sp:cmmsl 7|5&1re theh elbﬁeio;mdtamdhﬁtq:d in the model

ensyre a. snmooth. fluid fl i.nto the el |l er
basigda Aeemige oo desige e P refsclior oS! s ular anker hull

fom‘f th'ﬂGI t%Et'u?gt d 2B SndIRUC et mdrObf ﬁfé%ﬁéﬁl tg%s%searfﬂ%nﬁﬁhhons (a) flow
of the tanker should be taken into account as

ﬁeldShegbe beve regien; ¢bnflaw fielde frethe steen mygidn(ehsdeaéepressiire doatours at

ired 0 t hi d_th t .
the by Ecaoord PN wé e () Pl sreiete Pty ¥ tReiR@egion below
the bméﬂmty (©) BoSsSwave ontiticd) @nd Y Bhrel it rediGaded/ Or

utational fluid dynamcs (CFD), to help determ ne

(0120 Ore mielindiatacusiopingPilsnent designs toibedestasts Cireugtuiba ube of
molg&%%ﬁell?zﬂlahd %Erqbé Qﬁﬂh%g t ﬁl%thluﬂ%? the model to simulate various embodiment
of the faired sections. The molding material can include, for example, clay or putty. The
molding material should include a material that can be applied in successive layers to the

exterior hull form of the model and that will adhere to and not fall off the model during



75 for a particular tanker to be rebuilt. [0119] In
one enbodi nent, a nodel of the tanker hull is

wa@oensnyased ed, including the new outer side hul PCT/TRm®05/009464
nodel is preferably a scaled replica of the rebuilt
tanker's new exterior hull form Various designs of
the faired sections 75 are-then devel oped and tested
in the nodel basin to determ ne the optinal design of

I he alred setlons based . qf aprt'cul tankr hul |
testingy e FRAAE] AR PHER BLATHPAGae DG APRisation Pt 4 Successive

layefr ok b@&\g/ Hﬁ!esttS HeSmaayl aﬁ@ mglﬁ@wthe(rﬁadé b4 tdsfihg!8ar B used to help
bow region; (b) f fields in the stern region;

dete(tm)nesthc bat@aalmhels@mdsdasmntoé tlresfaimed sdetiono¥.r egi on bel ow

[01%]{] elfll\%nﬁ‘t;egrdlf’ &peﬁ%%f lfgﬁlgs %Q?Léﬁ]f ﬂlleéltrregg Tmollélr\[klzq}gctiehng%hat uses a

putty Midt&ridl Sind ity (1ﬁés 16 3intulhteVari6@tiuslt foARSiIn the k3MitiéN R g ons between
met hod of devel oping. different designs to be teste

the neiy guighsidmbullaed dre existipg it én thabewi 4 stere regignsh @gures 194 and

ZOAgz%@g‘) dtﬁrgﬁ}elﬁ? li%lpse{oE ('teﬂéf eéc?s{tleglgﬁlgg%ﬂg a{ﬂ?efsalc mélblggﬁreél%hl a8t Stern re gion,

respeetivly.aFigares 10BelaBlustrate aReraspleasmbzidingerns thatsHopw adﬂ‘lﬁbnal
i eri.al should include a materjal that can

|
detaéﬂﬁ”? B? ihs fairey %E%%’éﬁ %WF%{y@F gey Quter dull srdg hulls Thand the&lxwrmg
outé?fhufl Ilea W ﬂ% hd) 9@591[ tfa@e zﬁﬂ:gn ) es%ﬁghmgéngs that show

ur i mgt est can
addmodell debaaksmnﬁ theef ﬁafrcd sdn:aoaqa]tﬂ bemmroithe otweatdn hsliculedsilly é7 and the

.l.ayer o t lines to the nbdel and the results of
ex1spﬂéoH§ag}dﬁ)g§£ﬁ1ﬁ IR IS8 Y  can be used to hel p deternine
[01 ﬁgeF b 9B 250208 AW a8 Si t8hsRion! f1€hd Bow ?%1&?51{(1 tABStern region
21] Figures 19A-19D and Fi gures 20A- 20

respeftivedy, ﬂlavmg@xehpwdwbmpd@lmed geatieat/Sa sewhigh e fayred section 75a has

o ek i PG BV afneb e S0C el RO RiBersd tppion having

an iftefiBediatt lfaifddthettich B5Y), %ﬁdhgsxt&hklk tHefoteldR@eRdiH of tHRIfRired section
regions. Figures 19A and 20A show the hull lines for

75by Feguass WD ersl 20Thshawv pthird transition havingaa extsndedfirsd setigns 75¢ in
whu?l{l ﬁle'}a&%géegpo n%z?s daor%fa'ilkfgl“:g‘ll I%gl}:ﬁ E)&%Mdea?ft %gghlgD Y ustrate

ernative e ment s ow ad onal details
[0128] Filgeret 2l Aeld 24 Btshowshe hedpdinaklarll fola haelle@LtteBhvéiylsfnooth

tranpigh BAVeER i es” SHIES SHTIL | 18Tk 96 EXaibiifi i) 46 a1 e Dow region
and SEPQGh TS rte%%t:u%i?\"’A?sgdésI h8Wlin @E%Jﬁ lflA%ndLiJﬁ fofd t%ﬁgltlons

sections 75 béetween the hew out er si de
betveged thdeeve rittst sidg hullinnd thewkistidg sitle hhkd meyancludeppioduction-kindly

cuth 4 b4 S B, BT LRk b A58 oo, i

certBiavbdMions foelidid MehVaghfetthd ﬁéﬂsﬁ%nsr@gibh QRd Fedcd Bostddi ch
the faired section 75a has a relatively short fore and

[01 %ﬂ‘]tAﬁ shnyerhby rhegm@*é ba_syUeamg rocasingwhelengthod dhe faired section 75

7 Sh
genévﬁﬁ% am%r)? sntlgag @gd @tgﬁ%fa%ﬁls Ie§ ﬁg ﬁﬁrfgltrecf {1?1‘1is l@/ reducing the
drag&ibédbly ﬂl@bnew%)@iﬁﬂfsldbﬁiﬁllamd 269 redudteira kdduton of any speed loss

transition having an extended faired sections 75c in
for the rebuilt double hull tanker 10.

[0125] Figure 22 is a graph of resistance versus speed and illustrates the results of the model

basin testing for the different embodiments of the transition regions, as shown in Figures
19B-20D. Figure 22 shows how the tanker experiences a speed loss as the resistance of the

hull through the water increases. Line A shows the resistance for the existing single hull, as



which the faired section has a relatively long fore

and aft length. [0123] Figures 21A and 21B show t he
woeas/odienal hull form having a relatively snmpop¢T/US2005/009464

transition between the new outer side hull 17 and the

exi sting side hull 16 at the bow region and the stern

regi on, respectively. Al so26as shown in Figures 2 1A

and 21 B, the transitions betvveen t he new outer side

hul |_ and the exjsting side hull may include
showg1g diguresohk PRHFQA s bfredd ghovesrthe inchrésedppsisignpecfor the original

doubPéaﬁllF}?:Nni’g t'hIE ;f;lréé glgltngll 1ﬁﬁ r%‘ichtaﬁ%gé{g ?%nﬁ@%%gnbﬁ 7%@%%&% in Figures

construct, hufacture
19B afd 208 LinarGshomera deegrasminaheresstincefor dist doublcdiiUfavisg the

secoR iRy grre g PIarmst A B st TR b A SO iy 196and 20C.
Line 'D/Q{o%yanﬁﬁh& d‘etiftra%fn%é fsésisfaﬁc@for&ﬁbed&ﬂé Rl BR%J @B %KD

reduci ng the drag cause e new external side
transttwlnl regiofn (nephifi @alrletzea IOf thei qxtfmdccﬁﬁmmg seationt 730)yassypewd in Figures
19DI o(gg 1éor the rebuilt double hull tanker 10. [0125]

Q " 22 is a graph of resistance versus speed and

[0126] InigdotidrembobliEndn®abe stadPbf thb ectillt fink&asidfodyasiidd@aih @iclude
the different enbodi nents of the transition regi ons

compyatigmalfuid dyramgies €SFRYECHBRS theisglytign zﬁb@%waﬁaw qfffluid motion

oy O ARRERE TREH 5ROy BB Pl moce
testingg’s ICHDAG@EIinélade biﬂ@ombx_&tdf tige folloglrg doulputatioas madwomparisons: (a)

Fi gures 19A and 20A. _Li Pe B. shows t he, |n§éeased
flow figldsdn Heow rgian, 17143 It BieEn fgion; (R Smepehressure contours

at thd B(Kﬁh gﬂ@ﬂéb&f'tﬂéqwﬁt%ﬂi gB(cg§gH£J&§r9§sﬁl‘ngm% dt‘ﬁﬂe szé'ﬂ)reglon below

In Figures 1 Line Cs
the v«ﬁmhma:{e) bow thee casowss;and eéf)foare-]mﬂbreshsstahtee mshlltablhasqﬁvgne

packighe S 96 pratamle chORTRR B Srabe vE taToetina IR o
[012'g1h@:® 18 the!ireh 8F BN HARSA thdbdw RegSndlR MestEreibR can be
e hull having the third tranS|t|on regi on

perfomeérfoﬁthﬂaxlsﬂmgmsglghuki iﬁuneameqadledfﬂlalhnllrfgn@ebt thgrvarious
19D d 2
embogpbatsy SoaR Aot b B icRe 8Pt & tpuist HE 1ol yng 208-20D, 10

deteriifk m@mwrﬁ@la pe@.me Ide}Céaald Bult €5¥Ri t R tbrap@isohcih ﬁleﬁ%aﬁﬁdéi’oetween
CFD is the solution of basic equations of fluid

the ﬂ(m ﬁ%id prsfilera Bieeaisting piaglewlldanksn and the dlow ﬁﬁﬂ@rqﬁi@h@a each of
the r%y hﬁil? %oﬁéﬂa deé[@%bgﬁatﬂgwgd B%Idf{l%]gﬂflﬁ glvﬁmb%%lqﬁ)w ﬁgld and that

can inclu or nore

mostczmmalyt rﬁhﬂchxrssthaﬂdwd‘mkpp]rolfmdsﬁhe épa)mrig giiglé hell mhhkemstablaeved
oW r esternreglon

Prefeg@hly,atﬁg 'C‘Srﬁe%rg&kdes 2 @ﬁwﬁeﬁi g%?ch 1lg ﬁé "bB%V FReiPHRAVIRG %wnpwé flow

feld BOAE WRRjing PSRy REERAPS. PRI e G FroR e & fow
wave ;Br))ﬁl:eaat ¢hehaiérn regen bodng e smbothiflavalitld psofilewarledipgoé ageeduced

for a PROSTAR 3. 10, can be used to
rec“f)‘g?tf%ﬁﬂdﬂﬁ’eoré?‘ﬁ‘ n?éi 299y i n the area of flow fields

[0128)" Alidde CFPYEdnasd fRPfoAREd BY thé Qﬁ:a oF Sirfack PedsOiite €BMAoBR at the bow
region and/or the stern region below the waterline for the existing single hull form and each
of the hull forms for the various embodiments, such as the exemplary transition regions of
Figures 19B-19D and 20B-20D, to determine the pressure exerted on the rebuilt tanker hull
for each hull form. A comparison of the surface pressure for each hull form can then be

made to determine the optimal or desired hull form for the rebuilt double hull tanker.



performed for the existing single hull formand each

of the hull fornms for the various enbodi nents, such as
wo bmsexmapl ary transition regions of Figures 1BGHUS1005/009464

and 20B-20D, to determne the flow field profile for

each hull form A conparison can then be made between

the flow field profile of t¥e existing single hull

tanker and the flow field proflles for each of the

i1t hull farns. Preferably jeld profile
Pref%@?f deLERpEHdes Pqe PEES e ﬁa@tt he %%’é‘f dymost portion of
the 15@{7 Qgﬁéa &ﬂ?mf){ll‘ﬂ aftlthilofl H@:fﬁolweregic))flt %e%ﬁ‘ét@ﬁé@ﬂuﬁbgg}&sure

hul I tan chi eve Prefer CFD provi
contaufsl awmd'snmlltjplmrcglmhseofancrbtsed banfaceggesoure hamsmgled)owmgtoh (which

wpiralgiietfy fseBng phafosleRinl) gt o R Ty Avon of the bow

and amfm% £t aPrefddfh1$ 1 tBE CFDRAION sBRVYHidiohé ARP tdinf dfaKe fdbfilfldouble
rofile |nclud|n no or reduced recircul ation and no

huuéimlqeéhméﬂ suiéace IPEQSSHTP« gpntopy 1hweg Jmosf eloselrmptchthe paface pressure
[ surface pressure contours at
cont{%ﬁr Q? tﬁ?gx&tﬂlgn&gﬁl]g #tﬁ?taﬁ%

oW Fe esternreglon bel ow t he

[0129it I(ﬁralddﬂﬁnf OFDtilieheate561 fogebdiy Blaee prolfilesioan B podoeaifor the
of the hull fornms for the various enbodi nents, such as
existing siaglerinllfoym apd paghaf dhe hudhfosns fastheyaipus smbodiments, such as the

BT Op o PR ToBOLP A 1 oy

waverdfiles foucddclenlpfoaas W eanﬁ}mnsemcdn theth l_ae madebetaret therfotmbody

etermne, t pti.ma r des d hull
wavge m’éofilssﬁ%texaf&esﬁ@g q? éw? Ibﬁg‘f)@ oty yave W@ﬁ%‘i@f cach of the

rebu‘?l& AU B55ns2 PRERALEY, RWaRE PFSiIOhAARE I smbb@ToleBEdy wave profile and that
rorward-nost portion of the bow decreasing noving aft

most bllosely matdhes ﬁm/forebgdy)wavér pn@ﬁ;ber effthe pxisting sifigle bul tankswis @chieved.

pe B B e 5 ROR Db B RE e 558 e

havﬁg Aot RAVEORS iR indlagRk Qédﬂcb@ RaveBYhAE ahd WavE Reights.
f orwar d- nost portion of the bow and noving aft.

[0136] elTleuP&b PJA ang @3Brholal compansaneefithereselfs Qfﬁbe moHe! tasinrtesting and
the gﬁlg FC}IL&? grgl) Inllthgstrdp Hgb {lllg bo%lI | Y& om}gp?&v&ﬂgﬁﬁ%’aﬁftﬁl }Jlgoém Figure

23AFHhB$vS thieEmE Q] ttest Wave ﬁrdfh@hzezxmga tra@sandgﬂeeerbmhvd c&éﬁtﬂnd Figure
I n_addjt in the area of forebody

23B|§hew ]Fltﬁscﬁlaﬁal&‘él%@? fQirth"’e%ﬁmeol?“”t fald. &sicenibrgess ﬁi‘@ﬂﬂé’lﬁlﬁ% 23A and
238 %%m sfé\ Eo&i Srifatfil Bend MnThe hdbel tBGinkahl MSCED calculatlon

odi ment Such as e exenp ar transtlonreglo
[01311] ]ﬁggner?dss 1%Ebph9ﬂ) vaavd e&@&a&ﬂ@rsuscstmhehs(lmamenﬂ)hm the tanker hull

forebody wave profiles for ch hul | r A, )
and dfirates & GAMPEHSONRL DR VRRIR 8 AYiDE RO rfg %Véﬁew%aﬂéments of

the ﬁ’ﬁlﬁftidnereg&)né hgs @Hﬂvﬁ{ iine ASEHAWs %Mléulﬁt@@&zﬁ{/e ?ﬂ%ﬁlé he existing

forebody“wave profiles for each of the rebu
singleolmtk . Lire 8f shoalsIthe cadculatedwpyaprofite dfahe re@udt donblxt ltull having the

f.i.l e and t .nos
firs RSP £ (SRR 2= EPEFAREn g5k AR kiBP PR e g Lot ye profile of
the feBiifiedoubfe REMRURGhe icehe frafdition feBRNErRrRfe@Mt IR section 75b).
_ forebody wave profile at the forebody of the rebuilt
Ling Bskeys the calculated wave profile of the rebuilt double hull having the third transition
region (extended fairing section 75c). As shown, the calculated wave profile of the rebuilt
double hull having the third transition region (extended fairing section 75c) most closely
matches the calculated wave profile of the existing single hull tanker. As shown, line D for

the rebuilt double hull having the third transition region (extended fairing section 75b)



havi ng a snooth wave profile including reduced wave
troughs and wave heights. [0130] Figures 23A and 23B
W@ bwdogeeepnpari son of the results of the nodel POEBEF005/009464

testing and the CFD calculation illustrating the bow

wave conparison of the near-final hull form Figure

23A shows the nodel test wdve profile having a trough

and several wave crests and Figure 23B shows the CFD
calculation for the same hull full. As can be see

illustrates hop; %EP delps tndeipaning glat {he@x}eggeg @Wl%@guces the crest of
the béézg %S{e %dlxéﬁﬁatg F%\_f[@ﬁ 18 %Qﬁg ;He%g Edl%cgsc‘gfe ng)ugﬁ gt(') P‘J@\j’\olg\%@ave proximate
statiopll@bat i on ver sus statlons (Iocatlons) on the tanker

and il trates S t he wav ofiles
(01328 FerinBere PP LD G SRR ONY oAt ot e varGis hul
formsl f@ﬁ’eﬁ? HeRAnme %eoﬁlﬁentﬁ‘f" eFR9Wh sp dedT8r érch ManFornk €A comparison can
cal cul ated wave profile of the exi sting single hul

then he madetbatweststhe hareduillrgsisteret afdheexsturg singlohull taaker and the bare-

iR B S B8P
hull résdtenteana thataust §168y matchts thacof tad uxikiingsindle Bull tdrker is

having the second transition region (internediate
achieyed.r j ng sectl on 75b). Line D shows the cal cul ated wave

utl ' 1 hi
o195 b8 S K BBt o
modeShMtesﬁxligi‘amHEElDl dhe dseefiredynrdahi methods fhrrodetingiahd computing the
optimabhel ?ﬂa%&l%'}%%@v%%@%%%o%é?éﬁﬁg%ét'm%g% ey etag and the
CFD L(Jqﬁsﬁx%l th tﬁé Rl Mgﬁxgoﬂ%ﬁ@fe'b{lﬁt thfzketr Reoftimhistd RAmprOd &rformance of

1 ne for the rebuilt doub
the rebuilt hdhhﬁormge gheedube the resistargietaif ¢ire Indlasanfl¢ex tfem@cthe water)

Tris Bedeio A 40V ST A0 GHIBh i  F Sol FBRE Rabidy the

addmbﬁ o f SRl Qlter 1% MAVOWNRWR REor BRIR existih QG111 Kidih, both the
al so reduces the trough of the bow wave proxi mate

modekbasit testingarsl CFD zaprefomati conducied teepiguihe ball fomyof e rebuilt
tank cgol u(lgtte bar.e dfill [es stranele for _the various hul |
& Rgnﬁgﬂﬁ B Rﬂ% Botential effect on speed
[0134] OFi g@@CZS i6 Wl graphfiEhipAesi StaiRVietsu8 hGRBhdpeand bémpade the measured
bet ween t he bare-hull resistance of the existlng

hull resistance thitha calewhated hylhresistaacoior &mmstm§lnﬁeam&letaﬂ1ﬁr and the
vario satﬂhs Ion %oflsefb Itljx L ﬁi{u%ieniﬁlll tgﬁfé‘r%[ ﬁ?: JX?%?S&% IAs illustrated
ar ehu nost

or'm aV| n resistance an
in Figur©38)|the matieltestinighat th’I:f CF]D shex iralttivedy gootdoerehution and helps to

t anker, i |eved 3] ,Even re efer t he
ensmseaeytleef’hlﬁﬁ rysrien Tordht uﬂm%mﬂs gﬁn}m&lﬁ%@f the
result@%&"ﬂm HI;I tééﬁg%fﬁla&n gé‘gr?gﬁ%%fn}% ﬁﬁgn;er gor(l?glﬁr f‘ﬁ’sav%ll
forn1he|ps to prOV|de correlatlon of results betmeen

t ofRyets ARENLSD ensure that the hul

Adva

of th CLtt ‘ d.t
l0135f;1°fmrﬁa?§é of B st 18%‘%} o o 5P f oo i dnat gl the
rebuilde®brktif 06 Rémithesielhd Msrefdre Ub¥RadHif@Y ahd b{\BpMBALES bssentially
undisturbed.

[0136] Also, the existing ship structure is preferably reused to the maximum extent possible.
For example, the inner bottom stiffening members inside the cargo tank 22 preferably takes

advantage of the existing transverse members being over two meters high, the existing



This helps to mnimze any speed |loss for the rebuilt
doubl e hull tanker caused by the addition of the new

woeisnsdde hul |l over the exterior of the exiseenysSivos/bovdcs
hi addition, both the nodel basin testing and CFD are
preferably conducted to design the hull formof the
rebuilt tanker to also opt?hize fluid flowinto the
propeller. [0134] Figure 25 is a graph of ship

resi stance versuys hull shape and ares t he neasured
suppqipreckeisare Pt D U MotRES G AFEA0 AT IIP PIFLinaFkoHOg) plating,
the efiaﬁlﬁetﬁhﬁ;f'lﬁl%e . Eghﬁ: dded sidner pﬁﬂadaﬂdhtﬁ} s L3 ?Escut moved

transition regions for the rebuild doubl™e hu t anker
outboatd ardgrenssdoétc. sEh¢ eutepwirig thmlsbnaek@sjcam*beFalgunaeQ Bue torthe design

del t. | at i .
of theaot ey ¢ Bl el T8 s aCteeinB ot anlar REPle it 13
usmg@%ﬁhé]:ﬂné ﬁfatésh@ prévided for dRtdsRnBLldxiBifiRkAring@RIPAT | sons

he results of the nodel testing and the CFD can be
[01 37& eThemamtw ofrtherabuilt tonkertBican be subsigatiplly maindsinedjex capygrsion of
s Prefer | ]
ey Y R SR TR A T

the sanie dahgai loali thrbrlf@l trhe hse bftexternd doabldcfies fl B etint kdsalt3h dlemmise in
t heref ore deck pachi nery and eg;rgﬁent is essenti al
?

buoyangyifer the byt tapkera0. Ahebasqling he puglhtapkert W@mamé
substf?g'(ﬁjlraﬁg?(lgeeg l&ﬁteﬁg H’f&ﬁr%g{ @%%Elf%dn@é I[%‘?ée gﬁ GOV i @g’?%b%ﬁ ‘hull 15 that
is instatied dﬁerhkiﬁy fraunghe sidakf 22 torkef even hihwemsiingsc)u&d\battbmgmlldm

the exjsting transverse nenbers being. over two neters
[0138}; Yroothing ha%r@mrge&a&arlpn oradk e& yityclasioragrdpinipe Fopippund
[0139{1%“@ the iAPchtioRYRE HeparduI Sy é?l%Wn'aBH QesPBEA YTt reference to

lating, the existing turn of bilge (e.g., the curved

prefersectlembdmhhienqslﬂanreofan avibibe geddrstebd by shoseiskilledirettie art that various

d, et Th ket
alerafiis Wdo AR EEEahe Toe RS addiin Siraping o o it and
scopedfdBe vbhtfonl 3n lpIHEuHiFttﬁ@%e@fﬁc%ﬁﬁ&ﬁidr&zeﬂﬁ\@h@&hﬁér the shape of

doubl e side hu usi ng connecting pl ates
the transigiandueces.ghe grdee ﬂéinéﬁaﬁatlfm ahithonew inpeghn 11 PRYUPNS, ihPrﬁPeCIﬁC

013 The.ca of t.h ank
nmg G St 55 RREF sl Sy B b ol B B BB
modiBad, asd rdnt’r?dquﬁn%ﬂle%hl@s §eaﬁ&£1fs canlbe auénaﬂ Ue;&i‘ndldgﬁ)nftﬁb @péciﬁc
tanker 10 can be reduced for_ the sane cargo | oad

appliatipp yathoptdeparingdrora fheeicapg ofdbapIventioiies 13 t hat
result in an increase in buoyancy for the rebuilt
tanker 10. The baseline BL of the rebuilt tanker 10
remai ns substantially the same due to the new doubl e
bottom 12 using a new i nner bottomhull 15 that is
installed internally fromthe side of the tanker over
the existing outer bottomhull 14. [0138] Snoot hing
hydrodynanmic transition fore & aft with el astoner
fairing conpound. [0139] Wi le 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



alterations in formand detail nmay be nmade therein
W t hout departing fromthe spirit and scope of the
WO pwsneieon. | n particular, the specific shape BEMUS1088009464
of the tanker, the shape of the transition pieces, the
order of installation of tg new i nner hull sections,
the specific nunber and shi g'e of the filler pieces and
pl ates, and the neans for cutting, renoving,
Whagg%ilIiﬁieQ%' and reinstalling the various sections can
i dependi ng on the specific application
1. W AhnethodlePrebtiildigg b emﬁﬁgesiﬁ%l@ RE11 @inkétigitd D801 AULWRNI tanker
is.clainmed is: 1. A nethod of rebuilding an existing
COMISRFe hul | tanker into a rebuilt double hull tanker
COfSRintr At HoRb RGN el ROLLEMANA pffigfn exi sting
outer Bottom plating; cutting tenporary Rat"®uts in
exd¢stinggnipopsy det-cies ki existingnepsidd deokingt | east a
portiﬁn of . a new i.nne{ bot t om hul | Lhrough said
t efpBrRey laatt.aRArion Af 4 aew) aer ety hylh fupesh spitiempgrary cut-outs
in safdxiting tSide ddenghner bottom hull from new inner
bottomplating installed internally over said existing
oufoamingsaidoravpinaci bajtontbulhfrominey isaérdbottem plativey inbtatlédinternally

hul,l _and sai I St outer bottomhull in a spaced
over 5%3%15{}% 3‘%?%?@%%"%@8%9 a plurality of connecting
”Bdﬂhﬁé(ﬁing%afd(l{em RAnBeystBat Rl PafdalduRi it outdr 8bHbA%ull in a spaced

inner side hulls fromexisting inner side plating;
apartfrglatipnshimusinoupraldy abcannk¢tingfmembareto omernesi dmible bottom hull;

pl ati Jnstal l ernally over, said existing inner
si%&%’%&ﬁ%éﬁea{% sgr)éh]néexé%nﬁdn%eéisﬁie g ng i nner side

hufotaingndwsaitet sidvhudlstidim féwl eutetisills plating ifsRdled exRARAILY over said
. relationship using a plurality of connecting nenbers
existing ipngr sidg plptivgr ndand st ar board doubl e side hul I s;

LY T T
apartaelatiorghipassingya plgrabioy of @mnedtingahémbeedto fobm Gewipoet dhdlstarboard

anker. 2. The nethod according to claim1, wherein
do“bﬁeéi“i}e}&séti ng single hull tanker further conprises at

| 87dreiAREIdGRM &Jubf @t AllKandPaRPdw %%dﬁ% ﬁg%ﬂ\?llljstr @ﬁg 'a new

and a starboard w ng cargo tank, sal
doublgdmplravsi atgeashe carge sarrying portioni af gaidireheth doutda &ull tanker.
tenporary cut-out in said existing topside decking at

a ' en adj acent t.ransverse bul gle 3sfor
2. eat}%%gét@@a?%%%% goa(g e CEHL 8p'C CaryBe ?lgﬁ{é ,“?1 ﬁ‘bk_er further
compirises A ll¢dsnéheadenter agigo 2arke A p6t wWaRl Edrod Rk, SRl LstiBVardWARE cargo
bottom hul | through said at |east
tank, said method further comprising the steps of:
cutting at least one temporary cut-out in said existing topside decking at a location
between adjacent transverse bulkheads for each of said at least one center cargo tanks; and
installing at least a center portion of said new inner bottom hull through said at least

one temporary cut-out internally over existing web framing of each of said at least one center

cargo tanks between said adjacent transverse bulkheads.

3. The method according to claim 2, said method further comprising the steps of:
cutting at least one temporary cut-out in said existing topside decking at a location
above each of said at least one center cargo tanks between adjacent longitudinal bulkheads;

and



one tenporary cut-out internally over existing web
fram ng of each of said at | east one center cargo

wo 2008893624 ween sai d adj acent transverse bul kheBdBUSBI05/009464
The nethod according to claim2, said nmethod further
conprising the steps of: cutting at |east one
tenporary cut-out in said eXl-st | ng topsi de decking at
a location above each of said at |east one center

car.go t.anks bet ween adj.ace it udj nal heads; .
o iR AP 1eB g Coias BON CBfAGRCAIT b iom DUk HoRggaid at leas
one téHSSralut-8 0 1|ﬁH4nllalerHv@HWd sakchAved §a%in a&ﬁgpﬁf@ﬁtﬁeast one

cut-out internally over said existing web fram ng of
centgnedrgofankabetwgen | esakshadiaventdengitidired bylshealsks bet ween

sai d adj acent |ongitudinal bul kheads. 4. The net hod

th pr i Si

4 {lethod oSt lorgal3F. Mol AL e TR i o

i N cating & fdast on’egeﬁlp@aryd@t@aciﬁl Jafll eXistingltOysside deokiag! QVQlocatlon

said _port wing cargo tank between said existing sid
aboyg $aid ROy WiRe FarER Nk between sHd sxisting fige hul apgan mmrzmtaly inboard

londi A AESOAN ot spRNARE LK OS2 11 N0 at 1 east a

e portion sal w I nher bottom hul |
t hrinstgiting ai ldastta poetassde pontbort @ﬁqanhmvsylrmmt battoin mllblthrough said at

i nternal | over ex sting, web framn r eac
leas %rfegtsnwr)ﬁé“/ Bt SRd SR LGS Ver ekisting, eb & gzr fach port cargo wing

tankGUt -out in said existing topside decki ng at a | ocation
above said starboard w ng cargo tank between said
exicsttinggt @aslteomuempmry Qut-outrimedidetadtingitopsoderdecking at a location
u bul khead .f.or each. st arboar WI n car.
sboy T Sy ARt it gonk SerwEonic SRR MU e B regiptely
inbdatd FoRigHudifyY bulliRhd hﬁtehar@t&%bérdt\hhg g0 $zﬂ1kdar?d I east

one terrpor ary cut-out and interna over exi sti ng
fr amtaigng 8t lcasi elstashaprdbgide portian b swi ngwtianek botomhiy through said

at lemsat %Qergﬁl rgrt[ydéu? %{1{ gnd%n%n{gllg ngraéXQ§tln we%dfraIHl g}gr each starboard

he"s orary aecess

cargaablagmﬂtto said existing port side plating at a
| ocati on above a turn of the bi I ge and exi sting vveb

fram ng of said existing. si e installin
- | eadie ethq secerdipg ml%l 61?1 %th%cV foether FvGRTISRg e dieps of:
hul r el [
clutt%r% t&ﬂg&aﬁaécg _ %%aﬂ&&?sﬁ?g ngl%ﬁly p(%@% aQIa_lcg;atlon above a |

exi st rt °si ating an sai
turnenfitlsd bli@ amvlb;xfstlagmg ffauﬁngaﬁstaicbcui!;tircgeuhggie mlhg t ank;

ot drB e SRR S repoaioo f i Bl ough said
temﬁ&ﬁrﬂclce@ 1@[53 1§ §a1§ Ekl@ﬁn%’\?‘ﬁ‘é §1H€‘fﬂaﬁﬁg @hd fdrialfXévek 5418 existing web

Si ng e hull; i nst al at | east a starboard side
frangog ¢r@ﬁclmpor§aarﬁon‘emgtanher bottom hul | through said

cutting temporary access holes into said existing starboard side plating at a location
above a turn of the bilge and existing web framing of said existing single hull; and

installing at least a starboard side portion of said new inner bottom hull through said
temporary access holes in said existing starboard side plating and internally over said existing

web framing for each starboard cargo wing tank.

6. The method according to claim 1, said method further comprising the step of locating
said temporary cut-outs in said existing topside decking at a location that minimizes the

disruption of existing machinery and piping.



tenporary access holes in said existing starboard side

plating and internally over said existing web fram ng
wo evosegashy st ar board cargo wi ng tank. 6. The nep¢DUS2005/009464

according to claim1, said nethod further conprising

the step of locating said tenporary cut-outs in said

exi sting topside decking at32a | ocation that minimzes

the disruption of existing machinery and piping.7. The

met hod according to ¢claim 1, wherein said tenporar )
7. cut hsmeéhqwﬂfél?ngcte Ml “élereé‘h&lﬁ teImRPTArY P S & comprise a

her L . L ant i na: e _

g R T e oIS P8 SRR LR PR of said
tempreatycuit-aucasheanshipso cl ai m 1, wherein said tenporary

cut-outs further conprise a length and a width, said

method furiher conprisi the.step of orienti sai d .
8. endemeod Rebraf A TR ssPapcliny B9 5Bk gomprise
lengtieAddOLwRiEE, Gakd rethb® figthet Bdrprisigd the ¥RpRIGribatinigdald length of said
conprising the step of closing said tenporary cut-outs
tempogarygugtonbdoss anekpft opsi de decki ng using inserts. 10.
The nethod according to claim1l, said nmethod further
co 1k .
O Goank AR GBI Gh 1, MUY EXHE: el FRESiep of closing
said dcerhparaty dup-ofitsrimsaid seistisg topside dbdsnggsisgindertsenpor ary
cut-outs in said existing topside decking using said
inserts after installation of said new inner bottom
10. hulphe pebhodTR@ofMidBEIRAFCO AT MERASY fBEMeomprifithd8iposs:
further conprising the steps of: renew ng existing
si dencpling exisfingtapsidmdeckmgobadvasaehoyed todoun sadtamporgry cut-out to
fornE eSS holes to forminserts; and closing said
mm}ﬁﬁﬁ%%ﬁ?@ access holes in said existing side plating
USicR@ingaall teMp6iaty cdidudy inishiitexistiak kapRideldesidhg usia¥said inserts
i nner bottom hull. 12. The method according to claim
afterlinstaBatepnrafispiddeuinnerdotieanpill- si ng t he steps of:
cutting existing port and starboard turn of the bilges

an [ . P ' st.alrhaar .

1. 2 SRR, SR NG SRR e o
botrérmemifg existingyidwsiatingthetwis emobedtodfoandaidfterapordrynasaess holes
doubl e botfom hull where said existing port and

to famipssstsr 8% urn of the bil ges were cut away and

SC rc'lcgg{%%lagﬂ%lglp?%m ?%F%sqmlés' ih s&H eRisBAE _§ig£: gﬁ?ﬁg\%ggé 2hifl inserts

new ; connecting sal
aftepiostallais affsaslaied jpoertbototh lstlar board turn of the bil ges
to an outboard end of each of said new port and

starboard bottaoamfiller .pieces,. r ctively, s
12. ¢ AR BRI Rebiia b <l Caf e HRG: otmbing the wpps of

Pi eatEifg @Y Bfing@Port ¥hEEthbarditumaifdhe bilges and temporarily removing said
port and starboard turn of the bilges; '

connecting new port and starboard bottom filler pieces to each outboard end of said
new double bottom hull where said existing port and starboard turn of the bilges were cut-
away and scribing said new bottom filler pieces to match said new double bottom hull;

connecting said cut-away portions of said port and starboard turn of the bilges to an

outboard end of each of said new port and starboard bottom filler pieces, respectively;



exi sting port and starboard inner side hulls and
connecting said new port and starboard outer side

wo pdos@e926pd eces to said existing port and st ar bPer/tdS1005/009464
of the bilges; and scribing new outer portions of
topsi de deck plating of said new port and starboard
outer side filler pieces t83match a contour of the
shear strake of existing topsi de deck plating. 13. The

met hod according to c S nmet hod further .

c Wﬁ%}%@lwrgwp%af ?arfp ©OBlsH é@? ?Wﬁf RISESS Q¥ET &y pxfgrior of said
ex1st91# g%?t ﬁ@tsta?%awidnepélaé hig ﬁﬁ‘%oﬁﬁéc@in §%ﬁ’d InBReIort Uild! starboard outer

in a spaced-apart relationship using existing

side ﬁncarmms sesapk exitingpartandestfrbeard suro ef thedlilgesiranidon of

sai d,rebuilt .doubl.e battom hul] :. f.orn.ng,new »

eGP L P rsairs i3k PEREH eV gprand grarboard
outer'§¥¥ fille?PiecBiitd mpcRbicBtouf b the Bltbar BighkedTRRIEthE EhpSRIdeck plating.

port and starboard bottomfiller pieces to port and

starboard outbogard ends of said central portion of
13. sallkp methad pecoading teclabn { oypidmpthod fiyther somprsing the sigps of:

g:c"%s?,’gg°éi§1‘%\§§6ﬁ%o ﬁsb}q% gh{ér ﬁblt?é‘{l iﬂﬂfl 'pgal(t)lkl ‘s'zﬁ!i né\)% @%ew%lgﬁ Blatmg ina

spacqnbiﬁartérelitlsﬁsimﬂmﬁngie)tlstmg tednstdree Web Qﬂﬁurtg)top“@fnﬁ a@ettral portion of
arboard outboard ends, respectively, of said new
Sald‘fS’B\f“t“d’fﬂuP qhofiempdbes: fitting and connecting new port

f j |
oD R Sl RE pRARR o £1cR a0 R pB0 yef hull
platimmd connecting sai d new si de fill er pi eces to sai d '
exLsting,inner.side hull atin i Ng.Mnew.con ect
o1 il 30 reep s Ay B e HAReRR RS RBC I Aicean p or
starb§$r€ roh%afh &Hdk SF seﬂ@ Eéiteal §01Q1font09 @ﬁa %uﬂeadsumé Bt hQH &%hid bottom
said new port and starboard pi eces and

fillerpirenebavingya sadtd snwmmaﬂy eaued thtl amqiib @f dalé aewrdopbletsidgrialls;

B s R e

outbda@ eAd! f&ﬁe@&@l@rﬂfﬁﬂl ﬁéiw Bbt&hﬁnﬁller piated; met hod furt her
conprising the steps of: formng one or nore of slots

i nfiiging gnd copneating neyy pes A statoay side fller pigses torsaid port and
r
oo SERRB AR ek O] RSP EPREY sce fer ices
to saiebexsutting gnriet mdsharlmtﬂlgmmngglewmmhmmng pyesnandai d new
i nper bottom platin i d existing transverse

f riatng gnﬁe%@rs%nga PR g, Haaprd QiR POFHIgRS 08 tapstleddepkyplating
over Sl %e&tepwgrdi‘lﬁ%faﬂp&}& Gide @i'll@xt piB&saha YBthes BhFsfd hel ip BH and starboard

suppor ackets; andfilling a space betWeen sa| one
outerqrormmse)fstdmslcka denk phitidg teeen outerporbartd starbpdrd peripheaalcedge of
pport brackets.

ex1st1ngltop51 € gecl( %t%%

14. The method according to claim 1, said method further comprising the steps of:
forming one or more of slots in said new inner bottom plating at a location
corresponding to a location of existing support brackets between existing longitudinal
bulkheads and existing transverse framing members;
laying said new inner bottom plating on said existing transverse framing members and
fitting said one or more slots in said new inner bottom plating around said existing support

brackets; and



15. The nmethod according to claim1, said nethod
further conprising the steps of: formng faired
WGEems0ess9 in a transition regi on between sai d PENMUSHDE009464
side hulls and said existing side hulls proxinate a
bow regi on and a stern region; and desjgning said
~faired sections to provide34-relatively snooth
transition regi on between said new outer side hulls
and_ sai d existing si.de hulls proximte a bow yegion .
andillipgss spagfe ?%t&’.e S%lgpn%orslﬁe@tﬁlﬁtﬁal ?%VWS’H’%‘?M plating and
: b Lol f nd aft in the area where said new
SMdﬁgﬁgﬁ%Egﬁggtﬁﬁﬁféénd said existing single side hull
nmeet. 16. The nethod according to claim 15, wherein

15. saiTle aeethagrrcaerdsnasto clamt Ih eaid oented Bethernompyisingshe steps of:

the foll ow teps: _performn el basin testing ,of
- Fopins Pl Reciof o Pt findchp Fofiien 3R ! S Mis and
said RRIstiAg B8 BulOpakinite 8 Baty ré%iuh éndly Befi egioaf aripi d t anker
to be rebuilt. 17. The nmethod according to claim 16,
whédesgmng s3id fajrediseetionsde pewvideryelabively sBwehtransgiongggion between
furt ' .he .St i. '
said il s 367 0 BSHRE AL R lSTROU B A o SERGH Wil stern
regién fir dsmootHimehygiredyhandgtramsiticLioteaas 4t ntheiarea ahetesaidnew
at the bow regi on _bel_ogfét he terline; surface
double side huH apd said gxisting sipgle sidedyl] megti on pel ow t he
wat er | ine; bow wave contours; and bare-hull
16. " €58 bRt actSrding¥8 HNGd whslef Qﬁd‘%sﬁ%ﬁ@ g Tubfher comprises one
wherei'n said step of perform ng nodel basin testing
or moue ofitbe fallowing steps:t he st eps of : constructing a nodel
representative of.sai d existi single hull.tanker; .
{ e BEATRGP LA mPdaRsin PR e antpode iy oCs k3P B gebuits and
si REMErmkiHE bompiti@énal SANBAyndfidsd s@id ket to be rebuilt.
representative of said rebuilt double hull tanker;

testing said nodel representative of said rebuilt

17. dodbp anethnd accerdiag to claimnlg, whesinsaitstam peparfarming model basin
testig% E{H{}%f Eorfipiisel thd S o‘?‘?{s'tiﬂg ah®& rﬁ@dn% Tk lof thot&6t: | ONS
appl yi ng successi ve layers o Bal g moldi ng materi al
t o flaw feeldeinithe bow regiot nodel replica ofsaid rebuilt

doubl e 5#1] }lanker to be rebuilt in a bowtransition
r ediodnficldginghe stemregiolnsi ti on regi on; conparing

r e%ﬁ'ﬂf&% pRdssafe cdnfoRid 4e ek Ww Rpidh vERIR tne WRESRENt at i ve
of "said existing single hull tanker wth results of
s aisurficegiressgrecon®arsht thxtemregporebelnwahe wetedinesai d.
rebuilt doub{ e hul

oW wave contours, an

bare-hull resistance.

18. The method according to claim 16, wherein said step of performing model basin
testing further comprises the steps of:

constructing a model representative of said existing single hull tanker;

testing said model representative of said existing single hull tanker;

constructing a model representative of said rebuilt double hull tanker;

testing said model representative of said rebuilt double hull tanker;

using a molding material to simulate one or more design for said faired sections by

applying successive layers of said molding material to an exterior of said model replica of



tanker having said successive |ayers of said nolding
material; and designing said faired sections based on
wa@ 200d/0ew@apar i son of sai d nodel basin testing. BOI/UIINE5/009464
met hod according to claim 16, wherein said step of
perform ng conputational fl Ej d dynam cs further
conprises the steps of co ting of and conparing one
or nore of: flow fields in the bow region; flow fields
said tebuithGoubihill a3 be B c ;
“bow regi on below tﬂeemé/aﬁ{ilielr %n@‘sﬁ%tg%ne frogsu‘lgéra%{em Bénsition
regioppnt our s at the stern regl on bel ow t he vvat erline; bow
wave contour i stance. e
ettt of S Fife o st el entRScaatiro of 4 eisting single
hull RAKEGHA RYuIEIIUHdaEdH ?%‘f shill %&iep%ﬁ%&rﬁ%\;éﬁt{sgﬁrrebullt double hull
conprises the steps o providing a conputing sy
tankds aying saidfsuoressive tayensof Bmquiglngmtmeﬂe,cp.mdtl ons of

fl . .
| it iR SRRRb st Pl Seip SwlRRan AT ocs g teting
hul I tanker; generating results for said existing

19. si Tigd methol Iacctcﬁdillhg to claitp Ub,twigeifl 3hid stepRIfQeABindh F‘é@mﬁﬁtatlonal
ne or {r]lg{e desi gns for said faired sections of said

fluid dymarmies fgthse c?‘@BWqStt e fensaf sompytingelAndsomperisg pae or more of:
t a@é‘ﬁ‘ﬁei&% 1Pﬁ1erb%m4e%{§m conparing results of said
e

comput at1 ons of sa xi sting single hull tanker with
r efow fisldsfin fwistern cegiert;at i ons of said rebuilt double

hul | .t anker havin nore designs for _said faired
Ses&llrﬁa%gres%ﬁc%@ﬁ@m tﬁagg\glrgglp% ¢loy the waiesling: based on

S %ugfaé@ﬁ%%u'@%ht&frs gethd sfefR ﬁtﬂeﬁﬂ@{heuéf%ﬂ&% furt her

dynam cs. 21. The nmethod according to clal
c&megvmgortth,wdps of : conparing results of said
1 erformng nodel basin testing with results of
q% g\lég anﬁ%rf orm ng conputation fluid dynam cs;
and designing said faired sections based on said-

20. cormanethod acdording € ¢miEe] 6, hafkdin 588 ki ®f E&%ﬁﬁhg computational
conputational fluid dynam cs. 22. A et

fluid fpamics fusthenepranises thegtepsofl e hul | tanker into a
r %?Uéllhhgdao&mp%tﬂg s&stéﬂﬂmflg g(?ﬁ(pcrlr'e%lorn&rf" rIlr%ms’gtbagl ceq atlons of fluid

motion by massive iterative computations;

inputting data representative of said existing single hull tanker;

generating results for said existing single hull tanker;

inputting data representative of one or more designs for said faired sections of said
tanker to be rebuilt;

generating results for said tanker to be rebuilt;

comparing results of said computations of said existing single hull tanker with results
of said computations of said rebuilt double hull tanker having one or more designs for said
faired sections; and

designing said faired sections based on said comparison of said computational fluid

dynamics.



form ng an outer bottom hull from existing outer
bottom plating; formng said new inner bottom hull
wo e@sovesww | nner bottom plating installed interped/§2005/009464
over said existing outer bottom plating; connecting
said new i nner bottom hull and said existing outer
bottom hull in a spaced ap‘élét relati onship using a
pl urali ty of connecti ng menbers to forma new doubl e

bo om Il rmn r.side hulls from existing

21. ¢ ourf el doperiigo Yl r e FRriT e hEBeRa PR s [ om
ne%rﬁblirﬁ{ 58 oqlsﬁals fﬁs&tﬁhﬁlﬁg nfodeEb 371 t'eMnng\ﬁﬁh 8301 of said
exl st ng | nner si de atin connect i ng sai d

step ekperforngng mmputgmcdeﬂlhdldb'sammt adi d new outer side

hul,| I hi
B AR by ROSAAISLAe BPAY B e
and §od bérRpethtiéhald Bhidsdynah@ssei n sai d new doubl e bottom hul |

and sal d new double side hulls forma new doubl e huI I

ver at least a_cargo carryi ng portion of said re
22. do@b‘lnéthﬁﬁl Pf rebyildiag an eyisting ginglsihil dankst info st %ouble ] taniker

gi on between said new outer side hulls
comg{%%’ é ?‘%Slogtl ng side hulls; and designing said

f aifcrraﬂngacbmtemlmttom h:mlbfrmﬂueexastmg loater betltgm piabmgh

transi.tion_ region betwe ai d. new ouj e .
anéPraungsaid pe F’H&rg E‘Hll%émb??}‘{(ﬂ?ﬁff% otipry g lpwsailed internally
overdafd e@(_ls‘ilhgfoﬂte&%tt&ﬁ idtinga snoot hi ng hydrodynani c -
transiti fore and aft in the area where said new _
doodrneckngistihoéw inned bstmml hultiaed Bai@ ezsi'sltil@ @tsn' bpgtohutull in a spaced

t. 23. The ccor d |
aparlfaiondip 4R 4 AL o) FOMSF UG RETIOE o SHE hpeHgpEH potiom hull;
t heorfihd RMkNAdShERSrom ekis@RglinAsr mﬁhtub%s! n testing of
a nodel replica of said tanker to be rebuilt; and .
peifdroring ney evtepsidahnlbn@iemmew entergidemlatmednstaldadextemalby over said
. to The net hod according to claim23,
CXIS%}r%ger&?a?la{n%ééBdof perform ng nodel basin testing
f ucbhIRELBOEAM bisting inBerSideimlefand 64l now oard siie ﬂiﬁHﬁ hﬂgspaced
one or nore of: flow fields.in the bow region;
apart jelatigaship uping aghwplity,of GPReCting meEbErsp &yEuRey e%@%(bﬁtérboard
doutft sﬁi@ﬁuﬁ@w region below the waterline; surface
pressure ’contours at the stern region bel ow the
watrheteimssid hewdoahle botern dmil end axid nbwrdeublelside hulls form a new

doublg lsml? %3&%? least a cargo carrying portion of said rebuilt double hull tanker;

forming faired sections in a transition region between said new outer side hulls and
said existing side hulls; and | ’

designing said faired sections to provide a relatively smooth transition region between
said new outer side hulls and said existing side hulls proximate a bow region and a stern
region for a smoothing hydrodynamic transition fore and aft in the area where said new

double side hull and said existing single side hull meet.

23.  The method according to claim 22, wherein said designing step further comprises one
or more of the following steps:
performing model basin testing of a model replica of said tanker to be rebuilt; and

performing computational fluid dynamics of said tanker to be rebuilt.



25. The nethod according to claim 23, wherein said

step of perform ng nodel basin testing further
w@eupnd®es t he steps of: constructing a nodel PCT/US2005/009464

representative of said existing single hull tanker;

testing said nodel representative of said existing

single hull tanker; const r aeti ng a nodel

representative of said rebuilt double hull tanker;

24. yor Aol S5 S R a BN SR AL PPHRIDE model basin
testihls FitiRdr @ oRIPEs A thIBESs Skagdtig ah@ re;oﬁ@hﬁindg S @SR Gl Ons

by appl yi ng successive | ayers of said nolding nmateri al
t o fow Gglde i e bow 1egiod; nodel replica of said rebuilt

do%o'x&ﬁ@ﬂé'inﬁx%@k%%re{g?onbe rebuilt in a bowtransition

region and a stern ansi tion region; conparing

r essutface ressadd cbnt@ss httble Bow 36dioh bElOwIthe wpteaaRNt at i ve
of said existing single hull tanker with results of

s aisHrfaespESYrofoniary atihe serny s gion delomathe yatggting 5 ¢

r eQui t anker havi ng sai d successive

I a%&s&?ﬁ&&s@k(ﬁ'ﬂ%ﬁ% ing material; and designing said

f aibaedhwlérdsistimse.based on sai d conpari son of said nodel
basin testing. 26. The nethod according to claim 23,

wherei n said st of perform ng canputat.ional .fl ui .
25. gy bt el fecReiie B o8 Weite S8 e O pEirming g basin
testMBFutIRBMpASesAiE steps @re of 1 flow fields in the bow

region; flowfields in the stern region; surface -

pr esssirustiog amueded represeitati troof sawlgixdsting single hulktanker;
waterline:, surface pressurg contqurs.a sfern

e Fum e e Bt e R Vo b s i it e blIFABLEL
bar®@nétticting @ sh&dedfepLesentativid 6f saRl repEl 1t doaBletulldartker;Cl ai m
23, wherein said step of perform ng conputational

f I dpdingysaidimeds! represetativoaieidisbuiltioubledydl tanker;
SR AaRBETRALANE FASKETHORY 0% RR4UARF By Blrsgsmions by
applylirgy stictessive dayetl dftsadnaoldinganitetiaigo datateriepsfasarithadd] veplica of

.of said existing single hull tanker; generatin .
saidrghyjltidoublg rhuhéi“g‘eé% lzﬁlieh‘gﬂgp AGPY TFARSILiop gpgieR and'a stern transition
regi'?flw.putti ng data representative of one or nore designs

or said faired sections of said tanker to be rebuilt;
gerenphring reseludf sid estingaofdatdanddsl repoedoptatiedof daid existing single

hull tanker with results of said testing of said model representative of said rebuilt double hull
tanker having said successive layers of said molding material; and

designing said faired sections based on said comparison of said model basin testing.

26.  The method according to claim 23, wherein said step of performing computational
fluid dynamics further comprises the steps of computing of and comparing one or more of:
flow fields in the bow region;
flow fields in the stern region;
surface pressure contours at the bow region below the waterline;
surface pressure contours at the stern region below the waterline;
bow wave contours; and

bare-hull resistance.



conparing results of said conputations of said

existing single hull tanker with results of said
waeeovpezbd ons of said rebuilt double hull tankeeT/oiszonsigpdcs

one or nore designs for said faired sections; and

designing said faired secti ons based on said

conparison of said conputaﬁﬂ%nal fluid dynam cs. 28.

The nmet hod according to clain123 further conprising

7. peritg iR HoaEEThRaiAh 28 St SPROEperLirpng gyraputationa

ﬂul@aﬁﬁnﬁés RethEdompies BRRWpaLEON fluid dynam cs; and
designing said faired sections based on said

comppevidivga Cofnpgangi systatie having software formgrianingdiasic equations of fluid

l.on
motlonrgg/ur}lgstsw% f%ratlve co pu%ﬂgrrlg;cs

inputting data representative of said existing singl‘e hull tanker;

generating results for said existing single hull tanker;

inputting data representative of one or more designs for said faired sections of said
tanker to be rebuilt;

generating results for said tanker to be rebuilt;

comparing results of said computations of said existing single hull tanker with results
of said computations of said rebuilt double hull tanker having one or more designs for said
faired sections; and

designing said faired sections based on said comparison of said computational fluid

dynamics.

28.  The method according to claim 23, further comprising the steps of:

comparing results of said step of performing model basin testing with results of said
step of performing computation fluid dynamics; and |

designing said faired sections based on said comparison of said model basin testing

and said computational fluid dynamics.



