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. TANKER RECONSTRUCTI ON Field of the Invention. Thi s
‘invention relates to a nmethod of reconstructing a liquid carrying tank
vessel, such as an oil tanker, and to the reconstructed vess l'lt“}g@@o
particularly, tWP28MHkention relates to a nethod whereby a t%ﬁf gfz
constructed with a single bottomhull is reconstructed to a double bottom
hul | configuration at |east over the hull portion including the cargo
‘tanks, and to the reconstructed vesSANKERCRECONSTRUCGTION. Description of
the Prior Art. Over the past few years, at least in part as a
consequence of seyeral ecolo i cal disasters involving tank vessels
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pl at es get t hi nneyargdutanks} lend tobiie dcexfohstracted wrsasilobhereby mbtained.
In order to counter this effect, there are regulations specifying the

m ni mum t hi cknesses required for the outer hull plating of vessels,

i ncluding  si ngl @aRA0ie81PRRE the BHQX ATk num t hi cknesses have to be
somewhat thinner than the ovegi ehe Ipalslt [feai eyddrsokneisslelst in part as a

consequence of several major ecological disasters involving
tank vessels carrying oil or oil products, it has become
apparent that the transport of oil, chemicals, o0il products,
and similar materials in single hulled vessels is undesirable.
When such a hull is involved in an accident the cargo tanks
within the hull inevitably are breached, and the cargo escapes,
usually into the sea or other waterway. This is the case for
both 1liquid cargoes, such as crude. oil, and bulk loaded.
particulate cargoes. The action of a tidal or current flow
only serves to exacerbate the problem, as it causes the
released pollutants to spread further.

Further, as a vessel ages, be it a tanker or anything
else, its hull plates get thinner, due to the combined effects
of erosion and corrosion. In order to counter this effect,
there are requlations specifying the minimum thicknesses
regquired for the outer hull plating of vessels, including
single hulled tankers. These minimum thicknesses have to be
somevhat thinner than the original hull plate thickness that
was used when the vessel was built. Consequently an older
single hull vessel presents a somewhat greater risk than a
newer vessel, quite simply because its thinned outer plates are
more easily punctured.. '
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are described by Kassinger et al, US 5,203,272 and Faghri, US
5,225,812. In Kassinger the liquid liners are suspended from
the vessel deck line, thus providing a doﬁble bottom of sorts,
so that impact of the hull on, say, a rock might puncture the
hull, but leave the liner intact. As described, there is a
space around the liners between them and.the cargo tanks, which
will allow the liners to sﬁay laterally with the motién of the
ship. What effects such motion might havé-on.ship stability
are not discussed. Further, as there is free space between the
cargo tanks and the sides and bottoms of the liners mounted
within the cargo tanks, the bulk capacity of the vessel is
diminished. In Féghri the liners are attached to the cargo
tank walls, which include the inboard surfaces of the hull.
Faghri also describes sensors which are intended to detect any
leakage into the tank space through the liner.

It has also been proposed to add an outer casing to
the hull of a vessel, usually, to quote Swanson in US 2,298,661
"to protect the ship agalnst the explosive effect of torpedoes,
mines, and other destructive agents®. Krulikowski, "in US
5,218,919 also describes a way of strengthening a hull for
essentially the same purpose. These proposals always seek to
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bottom piat | ng, el S8 Hhe wp2ees “Bhatnd AU EhaRET [ noerts both a new
hori zontal |ayer of plate together with specified vertical internal plate

w thin the outernost carg@edamiks in Oist 8Q4gb, bhS, O¥LESbse s th Nrddoddtiuct a
single bottom hull into a double bottom one by slicing apart
the cargo tank part of the hull horizontally some distance
above the hull bottom plating, and wvertically at its ends.
Zednik then inserts both a new horizontal layer of plate
together with specified vertical internal plate within the
outermost cargo tanks. Although the overall width of the
vessel is maintained, the draft is increased. However, it is
clear that 2Zednik is not seeking. to provide a conventional
double hull :as the - result of reconstruction, as the new
horizontal layer of plate is added about a third of the way up

- the hull from the bottom, Zednik recommends using the
strengthened space below the inserted deck as cargo carrying
capacity, rather than for carrying ballast, until such time as
"international shipping regulations someday so require". Aas
soon as this is done, and the space below the inserted deck is
used for ballast, the cargo carrying capacity of the vessel is
diminished by the volume turned over to ballast. Further,
‘Zednik appears to give little attention to the fact that it is
only the central portion of the vessel that is deepened, by
increasing the height of the tank portion, without making any
changes in the bow or stern portion of the ship. Consequently,
since the vessel draft will increase, the freeboard of both the
bow and stern portions. of necessity is decreased by the same
amount .
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‘bow curve shape 'is merged into the substantially straight side

portion of the hull. The detached porti'oh is moved forward a

short distance, and a new hull section created to fill the gap.

The new section continues the b_ow curve, -and has the effect of

increasing the beam of the origin’al- hull shape. The inserted

section also increases the depth of the hull below the original

keel. A new outer double bottom is then fabricated around the

remainder of the hull following the hull:shape established by

~the newly inserted section, and covering: all of the cargo tank

spaces. Aft of the cargo tank spaces, the added outer double

bottom is tapered in to meet the existihg stern end. shape of

the vessel. The increase in beam and draft in the inserted new

hull section is selected to provide a ‘new outer double bottom

of suitable depth on both the sides and bottom of the vessel

over the hull portion containing the cargo tanks. The overall

vessel shape is largely retained, and 'the carrying capacity

increased by the volume of the new section: inserted aft of the

original bow section. Additionally, since the added outer

shell of the 'dbu'ble bottom is created around an existing

watertight hull, the existing hull provides a continuous

- separation between the space within the double bottom and the

cargo tanks. This new space therefore can easily utilised for

ballast without any risk of contamination of or from the cargo

tanks. Further, if the new cargo spaces in the inserted
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section are to be usedidd) adimeorprrating Wmdnserted sestien irtei bhejBull
fabricated with grégubheebBit @ftachment to the bow and midships sections at
each end; and
(iv) applying an outer double bottom separated from and
attached to the sides and bottom of the midships section
extending aft from the inserted section to a point astern of
the cargo tanks in the midships section;
wherein: (a) the inserted: section substantially maintains the
bow curve; . . _ _
(b) the inserted section increases in both the beam
and draft directions to provide a substantially smooth outer
hull surface Jjoining the bow section to the outer double
bottom; - _
{c) the outer double bottom conforms to the shape of
the midships section; and '
(d) the outer double bottom is tapered in to the
existing side and bottom hull surface of the stern section aft
of the cargo holding tanks. '

In an alternative broad embodiment this invention
seeks to provide a tank vessel having a hull including a bow
section, a midships cargo tank section and a stern section
reconstructed to include:-
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(¢) the outer double bottom

conforns towhegeshape(8f tHeeifibdebedsettlonOBubstantially maintainsttlfe out er
%gllg tggered in to the existing side:and bottom hull surface of
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ection art of the cargo holding tanks. . In an

§¥%1reco JEQ““&%Lfng'Eﬁé“ ow section to e ou er double
bottom; :
{c) the outer double bottom conforms to the shape of
the midships section; and '

(d) the outer double bottom is tapered in to the
existing side and bottom hull surface of the stern section aft
of the cargo holding tanks.

Preferably the inserted section is fabricated with
a double bottom which is in communication with the space
between the applied outer double bottom and the original bottom
of the vessel. ; :

Preferably, in the inserted section the deck level
and freeboard heights of the bow section' and of the midships
section are maintained. -

Preferably, the outer double bottom conforms to the
shape of the midships section.

Preferably the only access to the space between the
original vessel hull and the double bottom is provided at its
ends, and not from within the cargo tank spaces.
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(i) .an inserted additional. hull section between the bow section and the

m dshi ps section which conforns to the shape of the bow section at its
forward end; and (ii) an applied outer double bottom section

separ at ed from angﬁ':{;} tached to the sides and bottom of the m dpgiypaeswasizi on
extendi ng aft #® i nserted section to a point astern of the cargo -
tanks; wherein: (a) the inserted sectlon substantial |y maintains the bow
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Description of the Embodiment.

In the drawings, the relevant parts of the original
vessel, and the parts added during reconstruction are both
shown.

Referring first to Figures 1 and 2, the original bow
section is at 1, the original stern section is at 2, and the
midships section is at 3. These sections contain the usual
shipborne equipment such .as anchors, a rudder, a screw, the
ship's engines, crew's guarters, pumping systems for the cargo,
and so forth. . As all of these are retained essentially
unchanged when reconstructing the vessel, they are not
discussed further. The original bow section extends aft to the
line shown at 4. In the original ship before rebuilding, this
bow section was attached to the remainder of the hull at the
line 11. o

Forward of the stern section, within the original
midships section 3, are cargo tank spaces, shown typically at
5 6, 7, 8, and 9. In practise, these tank spaces are
internally subdivided into the cargo holding tanks, and will
also include spaces utilised for pumps and so forth to handle
the cargo. The stern section extends forward to end at the
line 10, and the midships section comprises the part of the
hull between 10 and 11. Both the bow section and the stern



6 WD 96/ 37401 | PCT/ CA95/ 00312.

Brief Description of the Draw ngs One enbodi nent of the invention,
as applied to a tank vessel will now be described by way of reference to
the drawi ngs in which:- Figure 1 shows a side el evatlon of nk ship
nmodi fi ed ad¥@PeRTAY to the invention: Figure 2 shows Wﬁﬁwgn line
-1 of Figure 1; Figure 3 shovxs a partial m dships sectlon of the hull
shown in Figure 1, on the line Il-11 rom which the deck_ structures and
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Figures 1 and 2, the ori gi nal bow section is at 1_ the original stern _
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hul | at the
for the new insert section 12 to be put. in place. In plan, as

can be seen in Figure 2, the inserted section preserves as much
as is possible thé original bow curve as at 13, which causes
an increase in the vessel beam at tl’:l;e. junction with the
midships section, ‘as the original beam is somewhat narrower
than the inserted section as at 14. In a similar fashion, the
draft of the inserted section increases} so that the new outer
-bottom line as at 15 is lower than the o#_iginal fore end bottom
of the midships section, as at 16 (see fi'gﬁre 3). The inserted '
section 12 shown includes a double bo_'ttom as built with
interior side walls 17 and bottom surface 18. As ishown the
side walls 17 follow the bow curve and are not aligned with the
original hull at 14; it is however conv.e'n'i-ent for the bottom
surface 18 to be in alignment with the original midships bottom
19. . _ . .

The other step in the reconstruction process is to
apply a new outer double bottom shell t¢ the cargo tank space
of the original midShips section of the vessel. As can be seen
from Figures 2 and 3, this comprises new side plating 20 and
bottom plating 21 spaced apart from ‘and attached to the
original vessel hull sides and bot'tom 19, The plate
thicknesses used, and additional internal framing incorporated
within the added double bottom space, are _chosen to conform to .
good shipbuilding practises. Due to the bheam and draft
increases provided in the inserted section 12, the added double
bottom 20,21 joins smoothly to it, thus providing a reasonably
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i nserted section as at I'n a si ashl on, the draft of the inserted
section increases, so that the new outer bottom I ine as at 15 is |ower than
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3). The | nserteq,ay the outer water tight envelope of the original hull, which
is retained as the inner skin of the double bottom applied to
- the midships section. Any necessary access apertures for the
double bottom spaces are provided in either or both of the area
25 of the stern section or from the bow section at the area 26.
If desired, access can also be provided at main deck level.

As shown, additional. cargo tanks 24 are included in
the inserted section 12, and a double bottom is provided for
it. If this newly added space is to be put to some other
purpose, a double bottom might not need to be incorporated into
it. It is also convenient for the inserted section to maintain
the deck level and freeboard heights of the adjacent bow
section.

As shown, the added double bottom extends
substantially up to the original main deck level 27.



section 12 shown includes a double bottomas built with interior
17 and bottom surface 18. As shown the side walls 17 foll ow t he bow curve
iginal hull at 14; i s however conveni ent

and are not aligned with the or
' mthe original nidships

for the bottomsurface 18 to b

bottom 19. WO 96/37401 The ot her nstruct i ORCIACARSM312i S t O
apply a new outer double bottom MB '“E“lgﬂmamo tank space of the
original mdships section of the

3, this conpweselatnaw si de plating 20 and bottom plating 21 spaced apart '

fromand attached to the original .vessel  hull - sides and bottom 109.

The plate thicknesses used, and additional internal framng incorporated

“within the added SdabRelhotd HREBRACRE TocoNEhEIRH NG 3 EARKTRSSElghaving

shi pbui | di ng ephadli $reludirdia bowt sectbaty awduidsnipslwgwtampéedmﬁd in
“the inserted a%?‘:%' ggegg,ségabqq,d@ggpggyﬂé melolgs @&%O g¢l_joins srmgt hly to

N reas
gl:.) separating the bow section from-themsisidpsosectiamt h
uni nt er r upt édtuﬂdpbﬂﬁt&idj&m thet A€t S X itn@dbbg aﬁivéo the end of the

it, thus provi

VO 96/ 37401

m dshi ps section

e;<ten;j over t.he c rgo e(erti e?arﬁa#%gﬁsagﬁ %g 5%?? {’?tu' rec%

conti nued ovéPPPHétQ@etP‘??' %ﬁ@ﬁ apgtthg “tllﬁéhépér#@@nthePht genfaxishi ps

section, thetaddhd shage cobahieobop séétibn att dper edrwar@vard-a sui table
di stance, as at Z%iﬂ')d thc&%o%%:&&t ERE” ﬁ@ezﬁ!e%esse%ftl%rqelg o the hull

structure by attachment to the bow and midships sections at
each end; and ' S :

(iv) applying an outer double bottom ‘separated from and
attached to the sides and bottom of the midships section
extending aft from the inserted section to a point astern of
the cargo tanks in the midships section; '
wherein: (a) the inserted section substantially maintains the
bow curve; : LoEE
(b) the inserted section increases in both:the beam
and draft directions to provide a substantially smooth outer
hull surface joining the bow section to the outer double
bottom; _ . : S
- (c) the outer double bottom conforms to the shape of
the midships section; and

(d) the outer double bottom is tapered in to the
existing side and bottom hull surface of the stern section aft
of the cargo holding tanks.

Claim 2. A method according to Claim 1 wherein the
inserted section is fabricated with a double bottom which is
in communication with the space between the double bottom and
the sides and bottom of the midships section.

Claim 3. A method according to Claim 1 wherein in the

inserted section the deck level and freeboard heights of the
bow section and of the midships section are maintained.
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In these steps it is not necessary to breach in any way the outer water
ti ght envel ope of the original hul I, which is retained as the inner skin of

t he double bottom applied to the nid " ' y necessary access
apertures for tl@ﬁog&,mle bott om spacﬂ ',mmnm'ﬂxﬂmm!]n ei t her opcheiésadi2
the area 25 of the stern section or ffonithe Bowsseetion at the area 26. |f
desired, access can also be provided at nmain deck |evel.

As
shown, additional car nks. . lqn : | LAsef t "6 |
and a doubl e bottom igg?)%lgv%ﬂé? T’%ﬁz ‘ﬁloltd . SLF?‘@?H@ %J;%llaegld%je S aieltiﬁ% g%t zé
put to sone ot heWabaFpbieht enriare R tthe RGEindd: ﬁ#&&d1§or35a ned intact
I ncor por at ed i nt asi the |innexr akin ofintieeidoblfeobothem agelied txedtheomitships
mai ntain the decgeag%g%.and freeboard heights of the adjacent bow section.
As shown, t he” "adde double bottom extends substantially up to the

original main deck |evel 27. 9
: Claim 5. A method according to Claim 1 wherein any

necessary access apertures for the double bottom spaces are
provided in a location chosen from the .group consisting of the
stern section, the inserted section, and the bow section.

Claim 6. A method according to Claim 1 wherein the outer
double bottom conforms to the shape of the midships section.

‘Claim 7. A tank wvessel having a hull including a bow
section, a midships cargo tank section and a stern section
reconstructed to include:- :

(i) an inserted additional hull section between the bow
section and the midships section which conforms to. the shape
of the bow section at its forward end; and

(ii) an applied outer double bottom section separated
from and attached to the sides and bottom of the midships
section extending aft from the inserted section to a point
astern of the cargo tanks;
wherein: (a) the inserted section substantially maintains the
bow curve;

(b) the inserted section increases in both the beam
and draft directions to provide a substantially smooth outer
hull surface Jjoining the bow section to the outer double
bottom;

(c) the outer double bottom conforms to the shape of
the midships section; and '

(d) the outer double bottom is tapered in to the
existing side and bottom hull surface of the stern section_aft
of the cargo holding tanks.
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WD 96/ 37401 : PCT/ CA95/ 00312 e )
Cam Caiml. A nmethed-ef—reconsttucting a tank vessel having a

hul | including a bow section, a i dshj rgo tank section ~and a stern
section comprising the ste l u)‘ {ﬁg‘gﬁ) "separating the bow section
fromthe m gﬁf'ﬁ"é ection F*M‘“!L ““‘ ent the aft endr‘c;'f"gf%@maw
curve; (i1) inserting an additional hull section between the

separ at ed bow seg%ign €nd the m dfhi S segtion whi ih_conforms to the shape
of the bow secti Sheal F1s & oPREPEL eifCOrding tq; Clpim, 1) oMhEEFRYD Hre
i nserted sednsentedt csedkidrul incdudest uae doubsdte ablotéot twehidke bisv amd

m dshi ps seebmfiifiiéiti®RitdNEhedface betwekh) tRE UMK EBtEH@e%%&% €

bottom separat.ed fr and  at; hed,t.o .t he sides and bottomo e m dshi ps
section exﬁgﬂafnﬁng;g&%%%g CnBLAPRLPE R8FLHP0 a point astern of the
cargo tanks in the mdships section; wherein: (a) the inserted section se
substantial ly meg{d fh e, t et%e@c ' b Rsersteq,section,
i ncreases in bgfﬁ %Ifldér%'eag Yan (}r al*%é%gld}ggt itgnscj'tag'ﬁpa?ow%éjeg s&%‘sgﬁ%i ally
snoot h out eiNSGEFEd S3RGLIQN jtheydegk fevedvandcEresbeard theights ofb tiblee -

bot t om bow sectiay drte ofuthe f2dbhEpHOsdcndiO e MRihBalABgShape of
the m dshi ps section;. and (d) the outer double bottomis tapered

into the existing side and bottom hull surface of the stern section aft
of the cargo hol &P tifhk & vessel accorgiipgto Slgimnddheredndthe intactai m 1

wher ei n t heoutes ewdtast TehitoBniveléps o€ aire o\giibgnaldﬂﬂi)i ec&iﬁ%ﬁi@am&zﬁg I s
i n communic Wil t ce t.wee e dou # otto nd .the .sides
and bottomg#h he 'm gsh%siggct?&(;%ﬂe Qoépomdagp §.8 w® g}éﬁﬁod“ ding to
Claim1l wheP@FHO%- the inserted section the deck level and freeboard
hei ghts of the
Claim 11. A vessel according to Claim 7 including access
apertures for the double bottom spaces in a location chosen
from the group consisting of the stern section, the inserted
section, and the bow section.

Claim 12. A vessel according to .Claim 7 wherein the outer
‘double bottom conforms to the shape of the midships section.
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bow section and of the m dships section are maintained.
10 WO 96/ 37401 PCT/ CA95/ 00312

Claim4. A nmethod according to Claim 1l wherein the outer water tight

envel ope of the hull is retained intact as the inner sidpe @%m‘;lﬁe
doubl e bottom aggledﬂ’?o the m dshi ps section. Claimb5. A net 05
according to Caim1 wherein any necessaj y,access apertures for the double
bottom spaces are provided in a |ocati on chosen fromthe group consisting

of the stern section, the inserted n, and the bow

Claim6. A nethod accor di ng to K&l V\,herel n the outer HJoubl e bot tom
conforns to the shape of the miHdshiggs section. ' Ay 7. Atank
vessel having a hull inclu®Qg bk bo ection a m dS%]\ a go"traﬁy section
and a stern section reconstruséd to iMl ude: - w ( insefN ed
addi ti ohal hull section between{the bow ectjon a t e m dsly section
which conforns to the shape_of t¥Ye bow—efﬁt end; and

(ii) an applied outer douPBT € bo t'Bmse n'i t friom a\d Mt ached to
|§ xt endi h

the sides and bottom of the mds | f e_
inserted section to a point aste l&ftr\ Mggih i (aythe
I nserted section substantially np ht ns{ thE bow cu ; p <+
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(b) the inserted section increases in both the beam and draft directions to
provi de a substantially snmooth outer hull surface joining the bow section’
to the outer double bottom (c) the outer double bottom conforns
to the sha e m dshi ps section; and (d) t oubl e
bottomis B@Bgégﬂp into the exi sting side and bottom hull Eﬁ?@é%@“ﬂg t he
stern section aft of the cargo hol di ng tanks. WO 96/ 37401

PCT/ CA95/ 00312 Claim8. A ves2é2 according to Claim7 wherein t he
inserted section includes a double bottomwhich is in communication with

t he space between the double bottom and the sides and bottom of the

m dshi ps section. Claim9. A vessdglNaccording to Caim7 wherein in
the inserted section the deck |evel an~free ard heights of the bow

section and of the mdships section-ar i nt a\ned. Claim10. A
vessel according to Claim7 wherein t iptact jouter water tight envel ope.
of the original hull conprises the in {n t he doubl e bottom applied .
to the m dships section. Caimil.[A veps&D according to daim7

|nclud|ng access apertures for the doubl ef botgpt'spaces in a | ocation
chosen fromthe group consisting of the st%SN $¢ction, the inserted

section, and the bow secti on. ~_g2
| S = |
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Claim12. A vessel according to Claim7 wherein the outer double b&?é’n? 774
copforns to the shape of the m dships section. RTMP
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(57) Abstract

A method of reconstructing & liquid carrying tank vessel, such as an oil tanker, and to the reconstructed vessel whereby a tank vessel
constructed with a single bottom hull is reconstructed to a double bottom hull configuration at least over the hull portion including the cargo
tanks, and to the reconstructed vessel thereby obtained. ‘The original hull is separated at a point where the bow curve meets the midships
section of the hull. A new section is inserted which follows the curvature of the original bows, and increases both the beam and draft. A
new double bottom is applied over the remainder of the cargo tank carrying space of the hull, which is tapered in to meet the curve of the
stem section. The new section can be fabricated with, or without, a donble bottom, depending upon its intended use.




