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1 5 AMETHOD OF PREPARING A TANK SHIP This invention relates to a
method of preparing a tank ship. More particularly, it re- lates to a method of
preparing a tank ship for sand transportation and fluidized unloading. When
filling in sea areas in order to gain land, bftentimes large amounts of mass
are 10 required. According to prior art, so-called self-unloading dredgers
TSHD ("Trailing Suc- tion Hopper Dredgers") are commonly used. During the
transport from the loading site to the unloading site, the mass is located in
silo-like compartments in the vessel. The mass may be unloaded by opening
the bottom of the vessel, for example by virtue of the hull being formed in
two parts structured in a manner allowing them to be moved is relative to
each other. EP-document 0677618 discloses a vessel having bottom
hatches. However, vessels of the type mentioned are not particularly suitable
for carrying large quantities of mass over longer distances and not, in

pAn ENHD DVIFFR ERASING tatian KaEHIBS Open sea areas comes into question.
The reason for this is related to economy, 20 given that these vessels are
relabivelyrexpersives to huildtand smeptairnsalsosdye o riheirdelativelit re-
iLed £2TVARE GAPBEMYarth S HRAWRHR IWdize he mRsa beigaahfddng
unloading. As such, US patent 3445008 describes a method and device
V\?Wé?gﬂHn&e lower portion of the hold of the vessel is filled with water prior to
pumping out water and mass. 25 It is known, from US patent 4033470, to use
N2 STHPR AR AR OS8RSR A Fai e S oo P PG SiBR 5 e
meggiedh Oksrginseralyivequires eabediselhordoatling HecetmsedSHRA  Thaiti tgeSuc-
casgHoppst becclgssiiiegdasoainshuyingdtanspatatio f-dndpetopen sealodbiRg site
oRigRE QhHBGIRY SRECSHAIERA%QE FEAHESIRE IRATLRRALNR the vessel. The

disadvantages of
mass may be uncfoaded by opening the bottom of the vessel, for example by virtue of

the hull being formed in two parts structured in a manner allowing them to be moved

relative to each other.
EP-document 0677618 discloses a vessel having bottom hatches.

However, vessels of the type mentioned are not particularly suitable for carrying large
quantities of mass over longer distances and not, in particular, when transportation

across open sea areas comes into question. The reason for this is related to economy,
given that these vessels are relatively expensive to build and operate, and also due to

their relatively limited carrying capacity.

It is known to fluidize the mass before and during unloading. As such, US patent
3445008 describes a method and device wherein the lower portion of the hold of the

vessel is filled with water prior to pumping out water and mass.

It is known, from US patent 4033470, to use nozzles and water under pressure to flu-

idize the cargo.

Transportation of mass in holds generally requires that the hold must be closed, and

that the cargo must be classified as dry during transportation in the open sea.

The object of the invention is to remedy or reduce at least one of the disadvantages of
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2 the prior art. In accordance with the invention, the object is achieved by
virtue of the features dis- closed in the following description and in the
subsequent claims. A method of preparing a tank ship for sand transportation
and fluidized unloading is 5 provided, wRerein the method comprises
disposing within a cargo tank, fluidizing pipes having inflow openings and
atse erisiuery- inlet for fluidized sand, wherein the method further include
connecting a slurry pump between the slurry inlet and an unloading pipe.
Theagerosaicry\pfpehm ay beticoutdd obimcthe b et trougle didHsoktemres dis-
sifesef thend B laRkghiBsAipask shipn bring e qikiarkarma product tanker or
any other ship designed for bulk transport of liquids, has several cargo tanks

QAVMEam&yf;HI%}ﬁa%-a\/vmgq{%m@%%Jﬁhﬁ@@&%miﬁm%%hm&%%w
is achieye illing. sand in only a number of the cargo tanks. se tanks
R e A Bl R S el R AT e
téFHEE FIRYhERTREF G 2-PHErYIIVRY Ry RS SR tdtgsis She method
rédtinetantlgdegonaaikiadjaséntite ervahetvargdhtasikiry e eheatidooh mizgading
figeer include disposing a slurry inlet in a bulkhead between a sand cargo
tank and a redundant cargo tank. 20 Thus slurry may be unloaded from a

sanel GAseeitappRithe ko ship svihewt Baving tiocsdhsiRNaty AILRIStAE of the

l%%ﬁk'%ﬁifpthe vessel. The method may further include disposing, in a
redundant cargo tank adjacent to a sand cargo tank, a water pump to be

CRQQ%E%‘??%Q{KG%% %iY"t%%%'r”'aert?%‘adu& i%“rlf!'ezr'ggaﬁ’h'}’&hé?sﬁ% ‘Qéts‘fgengf for bulk

disposing the pumps in an redundant cargo tank, the Bumps are locate
transport of liquids, has several cargo tanks divided by bulkheads. When carrying
sand, full load capacity of the tank ship is achieved by filling sand in only a number of
the cargo tanks. These tanks are below termed sand cargo tanks. The redundant cargo

tanks are below termed redundant cargo tanks.

The slurry pump may be placed in a redundant cargo tank adjacent to a sand cargo
tank.

The method may further include disposing a slurry inlet in a bulkhead between a sand

cargo tank and a redundant cargo tank.

Thus slurry may be unloaded from a sand cargo tank of the tank ship without having

to substantially alter the layout of the vessel.

The method may further include disposing, in a redundant cargo tank adjacent to a

sand cargo tank, a water pump to be connected between a water inlet and a fluidizing

pipe.

By virtue of disposing the pumps in an redundant cargo tank, the pumps are located
at a level of height near the floor of the sand cargo tank. The slurry pump may also be
positioned near the slurry inlet. This reduces cavitation which would otherwise take
place at a substantial degree in the pumps. The outflow of slurry to the slurry pump is
facilitated by virtue of the static pressure from the sand, which is located above the

slurry in the utility hold, creating a pressure on the slurry.

During unloading, water may flow in from the water inlet and through the inflow open-
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at a level of height near the floor of the sand cargo tank. The slurry pump
may also be positioned near the slurry inlet. This reduces cavitation which
would otherwise take place at a substantial degree in the pumps. The
outflow of slurry to the slurry pump is fatilitated by virtue of the static
pressure from the sand, which is located above the 30 slurry in the utility
hiolgk, cvbiatirgea prewsiseroazhe shups/tawitigeuhfosaliddowee clasgytiiowhin
friogortbecmeadendnletqand ik roerghudre inflowper & ikes, Whikilirasl, CURMise
”%ELeﬁa\ﬁﬂg%ﬁQJ'HBHﬁ%&E%%?%PB@@QpSE%W Eﬂe”&%nﬂ%?ftﬁ’é thesando

cargo tank - uent termed the tapk to esirable, fluidizing pipes
%ﬁ Ofn?FowaEJéﬁ 58y 1LY B ?ﬁie&ao%) {#8%valls of the sand cargo

tank or at different levels of height in the sand car%o tank. 5 In order to

fdﬁﬁé‘?‘%HBFb\x‘é‘?ﬁé”?M‘aiﬁqueéﬂﬂ% 39 78 RSN REES P18 hdR g clude
diipesing aiir IMRSEWOrP pige D ih era b Gerea kg okiarkiqipdhe radsly the dlogid frieef-
theeesit. infagiair pijestary pip e oM@y hatpravidest tvitho pénin RC HOBhREMBY Ss .

Sﬁ*ﬁé‘é}ﬁlﬂf%%al?rﬁp|ﬁr£9a?éfc@iﬁ89@'a RIRESAE-EIPasinal @lg‘arBPJ@siﬁ‘anank
|ca via a ressuret %Jerrlme%tﬁs%a\ée rovent \{\laterfwdlze
IXing

Y i ?IU|8|¥ yw\?ltr ue o SRS ey figieg of
sﬁvfﬁf‘g\éoﬁ’ﬂﬁté'd Ao %\Uﬂéﬁk%’ﬁﬁﬁ%ay not be filled up with sand in all the
cargo tanks, given that the carrying capacity of the tank ship then would be
ekectaied 2Porehistael koMY el s diptoridid usén il tha/erioetsaks,
Cairgo thaktas aarediid dapdcagrootHarnfosHpaihaicaloaqLiRmnetdededCIFoHthis rea-

agwmstggb%wﬁm @s%oé‘boré{r“é?(? oMY G AR R VAN G R AN SRYatrol

rr:%) nents. In order to be to ad st the s ecific ravfgy of the fluidized
B technic uipment w |c in a |t|o to s and a co SSQr, may
san efore en erlﬁ into the's drry pump, InjeCF(Pn peS rwa ?0 ﬁ’I

SHMP IR e Ay algjoCBétEﬂbEﬁ@é@”%ﬁsthe inlet side of the slurry pump. The

water may be supplied from the water pump or from a sea chest in the hull of
tHe es¢k spipe able to adjust the specific gravity of the fluidized sand before entering

into the slurry pump, injection pipes for water to the slurry pipe may also be disposed
on the inlet side of the slurry pump. The water may be supplied from the water pump

or from a sea chest in the hull of the tank ship.

In general, the equipment in one redundant cargo tank may serve two adjacent sand

cargo tanks.

The fluidized sand may be unloaded by allowing it to flow into the slurry inlet and on-

wards via the slurry pump and the unloading pipe.

The method may further comprise to let the unloading pipe end outside the tank ship
when the sand is to be unloaded from the tank ship, or connecting the unloading pipe
to a transport pipe when the fluidized sand is to be delivered at a distance from the

tank ship, for example onshore.

A ship for transportation of sand is normally loaded with fluidized or very wet sand,
typically excavated from the seabed near the loading site. The sand must be drained

in order to be classified as dry during the transport.

The method may comprise disposing at least one drainage column for drainage of the

sand in the sand cargo tank. A drainage column of this type may comprise a pipe hav-
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20 In general, the equipment in one redundant cargo tank may serve two
adjacent sand cargo tanks. The fluidized sand may be unloaded by allowing

it to flow into the slurry inlet and on- wards via the slurry pump and the
unloading pipe. The method may furthef comprise to let the unloading pipe
end outside the tank ship 25 when the sand is to be unloaded from the tank
ship aorucaraiedtimg e uini daelripepiad o thamsipertgaigeartrRina e fgigirrsmed
sandlis v delivetrd-ah & distaneedigmttheogankshipefes €x@maleand covers
opRhQgeA RN BrROSRCAIALAE Sandis-0orally ARade ki HHdizrthfyin-

very wet sand, typically excavated from the seabed near the loading site.

THE S8 iust be drained 30 in order to be classified as dry during the
transport. The method may comprise disposing at least one drainage column
frarartage B Ogh G RS SEY T b Tk 2N 8 rAYB LHIUR b thigu™P
typenyiapicoeisrivetel pipa /s rieng afibmedef openings in the pipe wall
along the pipe, each opening being screened in such a way that water may
eheruswrofighaine sopeniatgravheheaiv s attleast Andcoverstahies sneerepmddhins

pseysab stgnificatiequasittiesrof ﬁ@ﬁ@bﬁ@éﬁ;&n&@agdiamoﬂs&m@iﬁprag@ allows for
COIYIROL R LN RMIRERA YT U e GO PP HSE SAINEGHNG, G Arainaas soldmn

to the slurry pump for pumping out water from the surface of the sand. The

UR é)ia%qg’lQ 50 igrﬁ{eﬁgw Q‘c%%v.?% alleanhilies 8%%9% ?ﬁstﬁ‘é‘gom&%ér%{e%ﬂd is

in accordance with the invention for transportation of sand across the n
SESPEABRVE fOF ASUBRAMIRA FEIBRGN Y fie and costs for transportation and
unloading of sand. io An example of a preferred method and embodiment is
d88cribed inSMY R lIBWIRY 2REHR e FiRketh iR thacarEarisaniing elfavamg dur-
where: Fig. Ingheaus)dn cross-section, a tank ship in accordance with the
invention dur-

Fig. 2 shows a plan view of a segment of the cargo tanks of the tank ship;

Fig. 3 shows, in perspective, details of a sand cargo tank of the tank ship,
wherein the extent of the sand cargo tank is indicated by means of

dashed lines; and
Fig. 4 shows, on a larger scale, a section through a drainage column.

In the drawings, the reference numeral 1 represents a tank ship comprising several
cargo tanks, here utilized as at least one redundant cargo tank 2 and sand cargo tank
4,

In fig. 1, the tank ship 1 is moored next to a dredger 6, where sand in fluidized form

flows from the dredger 6 and into the sand cargo tank 4 via a filling pipe 8.

The sand cargo tank 4 of the tank ship 1, near the floor - tank top - thereof, is pro-
vided with a number of fluidizing pipes 10 having inflow openings 12. The fluidizing
pipes 10 extend horizontally in the longitudinal direction of the tank ship 1 and are
connected to a manifold 14. Via a first water valve 16, the manifold 14 is connected to
a water pump 18 that receives water from a water inlet 20, see figure 2. The water
inlet 20 may comprise a sea chest (not shown). The water pump 18 is positioned in a
redundant cargo tank 2 adjacent to the sand cargo tank 4 and is designed in a manner

allowing it supply water, via a second water valve 22, to another adjacent sand cargo
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ing loading; Fig. 2 shows a plan view of a segment of the cargo tanks of the
tank ship; 15 Fig. 3 shows, in perspective, details of a sand cargo tank of the
tank ship, wherein the extent of the sand cargo tank is indicated by means of
dashed lines; and Fig. 4 shows, on a lafger scale, a section through a
drainage column. In the drawings, the reference numeral 1 represents a tank
shipkcbnpfisitig selaaboddargietanks, heiehidilior dndemeriadheneter pump
redundant cargo tank 2 and sand cargo tank 4. In fig. 1, the tank ship 1 is
moored next to a dredger 6, where sand in fluidized form flows from the

drestgan® snddmiadhmsanteange fated ofare iling ping teldaasendscargos.
tank 4 of the tank ship 1, near the floor - tank top - thereof, is pro- 25 vided

VATH AU e hfEHGHRIRG QIRRSHEQihq¥inehjElyM epanHES 8 2+d b fbseliziagr

F’{Rge%oloor SRR Narizontally in,t '0”9'.%9 tP%‘%d” aelion of t%%%’f‘%%esm& 3 pres-
are connected o a manifol la"a first ater vave the manifold

191§ EYHNERBERHEH éi”v@élté%&?ﬂb@%%@éﬂfé? Nateieirbe Sowhterrfie oo

2@n&eke figure 2. The water inlet 20 may comprise a sea chest (not shown).
The water pump 18 is positioned in a 30 redundant cargo tank 2 adjacent to
the s&ntkivzad G 2dskwkan this rddsiglaet] dargortemng endlibwisapd cupplienater

Vi g afenshwatrk valve Zﬁuatﬂwéﬁmmrnﬂéi@ﬁm&a&%ﬁ@rr%\@ tankesdhd

figyrs, 4R T}?S&h Wash YR‘L"%% oPa pLden %e%eﬁmtﬂﬁr S%Br‘%é‘pw%@h

A portion of t luidizing pipes 1 ace on the walls 24 o the sa

té%R'?Fe%\'%ﬁrfﬁﬁjé\‘“S?'é‘iFﬁ{%’c’fﬂ% piPEEFE ARG SEPFriRGRIT Phéninganageted
are aligpidewtingaar S4heTheombfadiegseing ¢Ruqyuitankiv. SEhenedt hojeetioImbipes
26, communicate with a pres- sure tank 30 located in an adjacent redundant
cargo tank 2 relative to the sand cargo

An intermediate pipe 42 is connected between the manifold 14 and the inlet of the
slurry pump 38. The aim is to be able to adjust the specific gravity of the fluidized
sand before entering into the slurry pump 38 by supplying additional water via the

intermediate pipe 42.

Three drainage columns 44 are disposed in the sand cargo tank 4. The drainage col-
umns 44 are connected, at their lower portions, to a drainage pipe 46 which, via a

drainage valve 48, is connected to the slurry pump 38.

The drainage columns 44 comprise a pipe 50 having a number of openings 52 in the
pipe wall along the longitudinal extent thereof, see figure 4. A screen 54, which is tight
at the top and open at the bottom, surrounds the pipe 50 at the openings 52, whereby
an annular space 56 is formed between the screen 54 and pipe 50.

Water may flow into the annular space 56 and onwards into the pipe 50 via the open-
ings 52, whereas sand settling around the screen 54 will seal the annular space 56 at
the bottom as the sand cargo tank 4 is being filled. Excess water 58 located above the
sand 60, see figure 1, must therefore exit via openings 52 higher up on the drainage

column 44,

During loading of the tank ship 1, when fluidized sand flows into the sand cargo tank 4
via the filling pipe 8, the sand 60 settles in the sand cargo tank 4. The slurry valve 36

is closed and the drainage valve 48 is open. As described above, the excess water 58
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tank 4. In a bulkhead 32 between the redundant cargo tank 2 and the sand
cargo tank 4, a slurry inlet 34 is positioned. Via the slurry inlet 34 and a

slurry valve 36 the sand io cargo tank 4 is connected to the inlet of a slurry
pump 38. The slurry pump 38, which is%laced in a redundant cargo tank 2
adjacent to the sand cargo tank 4, is connected to an unloading pipe 40. The
unloerdireg pitEna G @ithy inceienyisedttestainabe rirskashand Bl uxry intermeédlizne into
pipe 42 isLannentedibgtweendhe manifold 14 and the inlet of the 15 slurry
pump 38. The aim is to be able to adjust the specific gravity of the fluidized
seedreafaks: GRLLSING dhke plurTy fouadR 3fhéy auppivingaddiiioaalovateria,
the MISHIRARICPIRGA%,sE0rSG AIALNAgS FONDRE 4 ALs djsposed in the
sand cargo tank 4. The drainage col- umns 44 are connected, at their lower
PORUA, 10- Hainaas piRe, 48 WILED: 417 2,20 aInges A S 48 Byia tho we-
cohnected to the slurry pump 38. The rainage columns 44 comprise a pipe
SEhRYIMY B ntinBET Speritgs 82 e the ”Bi%‘é WalhaidHy ERI8RGRUGREF the
e threrdods deleafiguneo4ha sa@ e, Svhanghe e pighofahtheatoblenatkd g@sest
atdhechatiemes sinirdndsidhripipal S atdhesapanmgs 52, whereby an annular
space 56 is formed between the screen 54 and pipe 50. 25 Water may flow
inipdmetaninglenesspacg porandnMerdrirde sardriBR SOy AR AReRRings B

whereassand seltling around e sersen aé yillsealths,anpular space 56 at
the gr?)ttom as t%e sandg carggu tarb?k 4 in oe?rjlg%lg . E?(rc%epss water 58 located
ove.the sand 60, see figure 1. must therefore exit via openin 2 higher.
pig:o i L e i o SR iR
fITHEHRT Si53 AB\R8Y1 S Bib 'BiTHELPHEYARK 28-via the filling pipe 8, the sand
60 settles in the sand cargo tank 4. The slurry valve 36 is closed and the
drainage valve 48 is open. As described above, the excess water 58
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6 is drained via the drainage columns 44, drainage pipe 46 and slurry pump
38 and into the sea via the unloading pipe 40. Before unloading of the tank
ship 1 is to take place, the first water valve 16 is opened, the drainage valve
48 is closed, and the slurry valve 36 is opened. 5 Upon starting the water
pump 18, water flows from the water inlet 20 and via the wa- ter pump 18, the
first water valve 16, the manifold 14,thei flmidizing pipes 10 and the inflow
openings 12 and into the sand 60, whereby the part of the sand located
closest nrethedinfloversyengings skl (id itos ¢ and fanppe réasien gn dUhodized

startingnibgdsig!rycpunapr-38.dhedluidized gand HOW{%M:&éh@eaﬂdHYnMLﬂ'e?A the
io s|urrydys%|g§n§§,gmz ;%e{,%lggylragm%g %@F&Nﬂase%mé?ﬁg 5%8%@9 3y

desirable, air is sug Q o the fluidized sand from the ressure tank 30 via
&

the anmfﬁ e‘éﬁérﬁ% R SRR iR SR EPR RS 829 Cc laim s 1. A
methoddefnpeeiiaging!artarmisin 638)) Femsanch tehsp breatiSAand foidieeding
unloaging,@ty.aracterizedin that the method includes: - disposing
fluidizing pipes (10) having inflow openings (12) and also a slurry 5 inlet (34)
for. fluidiead &ape imadust @ sendigatgoniank () and a coaneeting 2 slyry i n

pump @ﬁ)tpgw&%cﬁfﬂ%}‘ fﬁéﬂd@é“é ?p!?a‘! RY M@'%W%umﬁ’?n(é%uanéfm cargo

method in accordance with claim 1, ch a racterrlzed i n that the method
furtheFIREILHRTHEDTY: ﬁﬁéhﬁéagﬂlfﬁf%ﬁbkﬁ & redundant cargo 10 tank (2)
adjacent to the sand cargo tank (4). 3. The method in accordance with claim

13¢ n Aaceteebl AAct R R lrtferifciudes diSpblingasstlirry
inlet (3n9t|rtjh§ mﬁﬂ‘m@a’dr@@) includes disposing a slurry inlet (34) in a bulkhead (32)

between cargo tanks (2, 4).

4. The method in accordance withclaim1l, ch aracterized in that
the method further includes disposing, on the tank ship (1), a water pump (18)
to be connected between a water inlet (20) and the fluidizing pipe (10).

5. The method in accordance withclaim1l, ch aracterized in that
the method further comprises: disposing fluidizing pipes (10) having inflow

openings (12) on the wall (24) of the sand cargo tank (4).

6. The method in accordance withclaim1l, ch aracterized in that
the method further comprises: disposing air injection pipes (26) in the sand
cargo tank (4).

7. The method in accordance withclaim1l, ch aracterized in that
the method further includes letting the unloading pipe (40) discharge at the tank
ship (1).

8. The method in accordance withclaim1l, ch aracterized in that

the method further comprises: connecting the unloading pipe (40) to a convey-

ing pipe.

9. The method in accordance withclaim1l, ch aracterized in that
the method further comprises: disposing at least one drainage column (44) in

the sand cargo tank (4).



between cargo tanks (2, 4). 4. The method in accordance with claim 1, ch a
racterized i n that 15 the method further includes disposing, on the tank ship
(1), a water pump (18) to be connected between a water inlet (20) and the
fluidizing pipe (10). 5. The method in acBordance with claim 1, c h a

racterized i n that the method further comprises: disposing fluidizing pipes
(10) habing atflevinGseriidrys €12 oelate ivalt (24) ofahe sa&nd targodank (4)that
20 6. themetbadunaccordpnas V\dﬂmiatimglthe hrama@&&r&@dd mthab the slurry
methogumg}a% comprises: disposing air injection pipes (26) in the sand

cargo tank (4). 7 The method in accordance with claim 1, ¢ h a racterized i n
A R U e L e
the tank 25 ship e method in accordance with claim 1

racterli?é'lflj ﬁ‘irﬂ?étth[?@%'éﬁ?@d further comprises: connecting the unloadlng
pipe (40) to a convey- ing pipe. 9. The method in accordance with claim 1, ¢

h a racterized i n that 30 the method further comprises: disposing at least

one drainage column (44) in the sand cargo tank (4). 8 10. The method in
accordance with claim 7,characterizedin that the method further
comprises: connecting the drainage column (44) to the slurry pump (38). 11.
Use of a tank ship (1) prepared in accordance with claim 1 for transportation

of sand across the open sea.



