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(54) POLYMER-PELLET TRANSPORT SHIP, POLYMER-PELLET TRANSPORT BARGE, AND 
METHOD FOR LOADING AND UNLOADING SAME

(57) A polymer-pellet transport ship and polymer-pel-
let transport barge capable of efficiently transporting
large amounts of many different types of polymer pellets
simultaneously without mixing said different types. A plu-
rality of cargo holds (10) that contain polymer pellets (P)
are combined to form a lot hold set (11). A hold unloading
line (41) provided with a hold unloading valve (41a) is
connected to the bottom of each cargo hold (10), selec-
tively performing the following using a lot unloading line
(42) connected to a land-side unloading line(120): first
unloading in which polymer pellets(P) of the same type
are unloaded simultaneously per lot hold set (11); and
second unloading in which polymer pellets (P) of differing
types are unloaded sequentially per cargo hold(10). The
hold unloading lines(41) are integrated into the lot un-
loading line(42) for each lot hold set(11).
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Description

[TECHNICAL FIELD]

[0001] The present invention relates to a polymer-pel-
let transport ship, a polymer-pellet transport barge and
a method for loading and unloading same that allow the
transportation of particulates such as polymer pellets in
bulk unlike the conventional art in which the particulates
are transported in bags so as not to be damaged and
contaminated, and that also allow efficient transportation
of large amounts of polymer pellets of many different
kinds at the same time.

[BACKGROUND ART]

[0002] In the conventional art, the waterborne trans-
portation of polymer pellets by a ship is carried out by
container transportation in which the polymer pellets are
packed in bags, and containers with the bags loaded
therein are transported by a container ship.
[0003] The polymer pellets are formed of low-density
polyethylene (whose specific gravity is about 0.92) man-
ufactured under high pressure, high-density polyethyl-
ene (whose specific gravity is about 0.95) manufactured
under low pressure, polypropylene (whose specific grav-
ity is about 0.9) having transparency and crystallinity
(95%), and the like, which are called polymers, in pellet
shape having a size of about 3 mm in diameter x 3 mm
in length to 6 mm in diameter x 6 mm in length. These
polymer pellets have the following physical properties: a
specific gravity of about 0.9 to 1.0, a relatively small bulk
specific gravity of about 0.5, and a repose angle of about
30 degrees.
[0004] The polymers are manufactured as follows. In
the oil refining industry, crude oil is distilled to be sepa-
rated into petroleum gas, gasoline, naphtha (crude gaso-
line), kerosene, light oil, heavy oil, and asphalt, in accord-
ance with differences of boiling points. Among these,
naphtha is thermally cracked using a naphtha cracker to
be changed into substances having simple structures,
and each of the substances such as ethylene, propylene
and butylene is extracted. These ethylene, propylene,
and the like are chemically reacted by polymerization re-
action, in which molecules in the same substance are
bonded each other, to manufacture polymers such as
polyethylene or polypropylene having different proper-
ties.
[0005] Since these polymers have flammable proper-
ties, the polymer in powder state may form explosive gas
mixture, leading to a dangerous condition. However, the
polymer in pellet form has no dangerousness in handling
at ordinary temperature. In addition, the polymer in pellet
is physiologically inactive, and has no specific toxicity for
human body. Moreover, the polymer in pellet has no re-
activity with water, self-reactivity and explosibility, and is
stable at ordinary temperature. However, when the pel-
lets are spilled, workers may tumble by losing their foot-

ing. Therefore, spill prevention and recovery at the time
of spill are important. Particularly, when the pellets are
spilled into water region at the time of transport, animals
may swallow the pellets and become choked. Therefore,
caution is required.
[0006] For many types of polymers, the molding of the
polymer with water attached to the surface causes defect
in surfaces, defect in appearance, and deterioration in
mechanical properties (strength), of the products. In ad-
dition, damages in surfaces of pellets are not desired
because cracked fine polymers that are generated by the
damage of the pellets become contamination. For this
reason, it is desired that abrasion of pellets on an inner
surface of a pipe or a cargo hold be avoided in order to
prevent generation of defects in surfaces of the pellets.
[0007] Particularly, there are numerous kinds of poly-
mer pellets as they are distinguished from one another
by their materials’ component, properties, color, and so
forth. Thus, the mixing of different kinds of polymer pellets
may lead to the lowering of the qualities of products using
the mixed polymer pellets. For this reason, it is necessary
to strictly avoid the mixing of polymer pellets with coating
and rust as well as the mixing of different kinds of polymer
pellets. To do so, in the conventional art, the seaborne/
waterborne transportation of polymer pellets is carried
out by a container transportation as described above in
which the polymer pellets are packed in bags, and con-
tainers with the bags loaded therein are transported by
a container ship.
[0008] However, this transportation method using
bags and containers requires works with workers and
machines, such as the packing of pellets in bags, the
loading of the bags into containers, the breaking of the
bags for opening, the taking out of the pellets from the
bags, and the like. Thus, there is a problem of poor effi-
ciency. Particularly, in view of securing of the traceability,
every bag of pellets needs to be managed, which in turn
leads to a problem of causing great cumbersomeness
and complication.
[0009] There is also another problem that using pack-
ing materials such as bags to carry pellets in small lots
is a waste of resources. The demand for polymer pellets
has been growing globally, and thus efficient seaborne
transportation methods therefor are being awaited by the
industry.
[0010] In general, ships that carry coal, wheat, chips,
and the like in bulk are called dry bulk cargo ships or bulk
carriers. A common structure of a cargo hold of these
ships is as follows. The periphery of the cargo hold is
surrounded by an inner double bottom plate, side shells,
an upper deck, and a bulkhead. A hopper side tank is
provided below the ship sides, and top side tanks are
provided above the ship sides. A hatch opening at the
upper deck is formed and covered with a hatch cover
(see cited Patent Document 1, for example).
[0011] In addition, in a case of unloading a bulk dry
cargo from a lower part of the cargo hold, the bulk dry
cargo (bulk) cut at the lower end of the cargo hold is
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conveyed to a bow side or a stern side by use of an
endless cutting conveyor extending in the longitudinal
direction of the ship. The cut bulk dry cargo is passed
over to another conveyor to be conveyed to a conveyor
of an on-shore cargo-handling facility.
[0012] However, when it comes to the transportation
of polymer pellets, there are problems that: polymer pel-
lets of various different kinds need to be handled and
transported without the polymer pellets of the different
kinds being mixed together even by an amount far smaller
than the load capacity of the ship; the quality manage-
ment is strict; and it is required to secure the traceability
through the management for each lot, starting from the
production to the storage before loaded, the transporta-
tion, the storage after unloaded until the consumption.

[CITATION LIST]

[PATENT LITERATURES]

[0013]

[PATENT LITERATURE 1] Japanese Utility Model
Registration Application Publication No. Sho
62-165193 (JP62165193(U))
[PATENT LITERATURE 2] Japanese Patent Appli-
cation Publication No. Hei 5-124576 (JP5124576
(A))

[SUMMARY OF INVENTION]

[TECHNICAL PROBLEMS]

[0014] The present invention has been made in view
of the above circumstances, and an object thereof is to
provide a polymer-pellet transport ship, a polymer-pellet
transport barge, and a method for loading and unloading
same that allow the mass transportation of polymer pel-
lets of various kinds by conveying the polymer pellets in
bulk instead conveying them in bags, and that also allow
efficient transportation of large amounts of polymer pel-
lets of many different kinds at the same time.

[SOLUTION TO PROBLEMS]

[0015] A polymer-pellet transport ship of the present
invention for achieving the above object is a polymer-
pellet transport ship which carries polymer pellets of mul-
tiple kinds without mixing the polymer pellets of the mul-
tiple kinds. Multiple cargo holds for holding polymer pel-
lets are combined together to form a set of holds for lot.
Hold unloading lines each including a hold unloading on-
off valve are provided and connected to lower parts of
the cargo holds, and the hold unloading lines are con-
nected to a lot unloading line in an united manner for
each set of holds for lot so that first cargo unloading and
second cargo unloading may be performed selectively
using the lot unloading line, the lot unloading line being

connected to an on-shore unloading line, the first cargo
unloading being performed to simultaneously unload pol-
ymer pellets of a same kind for each set of holds for lot,
the second cargo unloading being performed to sequen-
tially unload polymer pellets of different kinds for each
cargo hold.
[0016] According to this configuration, in cargo unload-
ing, based on appropriate on-off control on the hold un-
loading on-off valves and the like, the first cargo unload-
ing is performed when the kinds of the polymer pellets
held in the cargo holds are the same for each set of holds
for lot. As a result, the polymer pellets in all the cargo
holds in the same set of holds for lot are unloaded at the
same time, whereby the polymer pellets of the same kind
can be efficiently held into on-shore cargo silos.
[0017]  In contrast, the second cargo unloading is per-
formed when the kinds of the polymer pellets held in the
cargo holds are different from each other. As a result,
cargo unloading is performed for each cargo hold se-
quentially, whereby the polymer pellets of different kinds
held in the respective cargo holds can be held individually
into respective on-shore cargo silos, without being mixed
with each other.
[0018] In addition, since the hold unloading on-off
valves and the like are appropriately controlled while us-
ing a single lot unloading line, cargo unloading for multiple
cargo holds can be performed selectively and sequen-
tially, or simultaneously. Accordingly, the number of un-
loading lines connecting the shore and the ship can be
reduced as compared to a case where cargo handling is
performed with unloading pipes being provided to indi-
vidual cargo holds, respectively, and on-shore unloading
lines being connected to the individual unloading pipes,
respectively.
[0019] Thus, the man hour required for the cargo-han-
dling work can be reduced. In addition, in the first cargo
unloading, by using the lot unloading line, cargo unload-
ing is performed for each set of holds for lot, which has
a holding capacity corresponding to the capacity of one
lot used on the landward side in the quality management.
Moreover, in the second cargo unloading, cargo unload-
ing is performed for each cargo hold, which has a holding
capacity corresponding to the capacity of one silo used
on the landward side in the quality management. Thus,
more detailed management is possible for such occa-
sions as transportation, cargo unloading, and on-shore
storage. This significantly improves the traceability in the
quality management.
[0020] Consequently, the mass transportation of poly-
mer pellets of various kinds can be carried out efficiently
by the conveyance in bulk, instead of the conveyance in
bags. Further, large amounts of polymer pellets of many
different kinds can be efficiently transported at the same
time without being mixed with each other.
[0021] In the described-above polymer-pellet transport
ship, the hold unloading lines below the cargo holds are
each provided with a fixed-quantity discharge valve be-
low the hold unloading on-off valve and also provided
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with an on-off valve below the fixed-quantity discharge
valve.
[0022] According to this configuration, while polymer
pellets from one cargo hold are being transported in cargo
unloading using the lot unloading line, one may close the
on-off valves of the other cargo holds provided between
the fixed-quantity discharge valves formed as rotary
valves or the like and points where the respective hold
unloading lines join the lot unloading line. By doing so,
the polymer pellets can be prevented from entering the
fixed-quantity discharge valves below the other cargo
holds holding different kinds of polymer pellets. Accord-
ingly, it is possible to prevent a situation where at the
time of unloading the polymer pellets of the different kinds
in the other cargo holds, the polymer pellets having en-
tered the fixed-quantity discharge valves of these other
cargo holds are mixed with those of the different kinds
and unloaded together. Consequently, contamination
can be prevented.
[0023] In any one of the described-above polymer-pel-
let transport ships, air for conveyance is supplied to the
lot unloading line from on-shore equipment, and the air
for conveyance is used to unload the polymer pellets held
in the cargo holds.
[0024] According to this configuration, the polymer pel-
lets in the cargo holds can be unloaded by pneumatic
transportation using the air for conveyance supplied from
the landward side. Accordingly, on the polymer-pellet
transport ship, compressed air generators for cargo un-
loading do not need to be provided as many as the cargo-
handling lines. Thus, the number of equipment on the
ship can be reduced.
[0025] In addition, in the whole system including the
ship side and the landward side, compressed air gener-
ators requiring, as a whole, a large capacity are placed
on the landward side. Accordingly, the installation work
and maintenance can be performed easily. Further, the
availabilities of the on-shore compressors are raised, and
therefore the compressed air generators can be used
efficiently. Furthermore, since the compressed air gen-
erators are placed on the landward side, they can be
used also for transferring polymer pellets between on-
shore silos and for transferring polymer pellets carried
from a production plant into on-shore silos.
[0026] In any one of the described-above polymer-pel-
let transport ships, an on-shore controller performs con-
trol on cargo unloading equipment inside the polymer-
pellet transport ship.
[0027] According to this configuration, the controller for
the unloading lines on the ship is provided on the land-
ward side. Accordingly, the number of controllers for the
unloading lines in the whole system can be reduced.
[0028] In a ship including pipe lines, such as a tanker,
its unloading lines are controlled on the ship by using a
controller on the ship when cargos are unloaded from
the ship to the landward side. In contrast, in the polymer-
pellet transport ship, the unloading lines on the ship are
controlled on the landward side using the on-shore con-

troller. Thus, the correspondence between cargo silos
on the landward side and the cargo holds or sets of holds
for lot on the ship can be managed collectively and uni-
formly on the landward side. This allows significant im-
provements in increasing the quality management of the
polymer pellets, securing the traceability, and avoiding
cargo-handling operation mistakes.
[0029] Any one of the described-above polymer-pellet
transport ships includes a compressed air generator ca-
pable of generating a larger amount of air than an amount
of air required to unload the polymer pellets held in any
one of the cargo holds.
[0030] According to this configuration, even in a case
where cargo unloading is to be performed at a port pro-
vided with no on-shore compressed air generator, or
where the on-shore compressed air generator and/or an
on-shore air line are malfunctioning, cargo unloading can
still be performed by using the compressed air generator
on the ship. In addition, the compressed air generator to
be loaded is for emergency and thus has a relatively small
capacity, meaning that there is not provided a com-
pressed air generator having such a high performance
as to simultaneously actuate all the unloading lines. Ac-
cordingly, the equipment on the ship can be made sig-
nificantly smaller than a case where there is provided a
compressed air generator to simultaneously actuate all
the unloading lines.
[0031] A polymer-pellet transport barge for achieving
the above object is obtained by forming any one of the
described-above polymer-pellet transport ships into a
barge having no propulsion system. The polymer-pellet
transport barge of this configuration can bring about sim-
ilar advantageous effects to those achievable by the any
one of the above-described polymer-pellet transport
ships.
[0032] A method for loading and unloading, for achiev-
ing the above object, for any one of a polymer-pellet
transport ship and a polymer-pellet transport barge is a
method for loading and unloading for any one of a poly-
mer-pellet transport ship and a polymer-pellet transport
barge in which multiple cargo holds for holding polymer
pellets are combined together to form a set of holds for
lot and which carries polymer pellets of multiple kinds
without mixing the polymer pellets of the multiple kinds.
The method for loading and unloading includes selec-
tively performing first cargo unloading and second cargo
unloading by using a lot unloading line connected to an
on-shore unloading line, the first cargo unloading being
performed to simultaneously unload polymer pellets of a
same kind for each set of holds for lot, the second cargo
unloading being performed to sequentially unload poly-
mer pellets of different kinds for each cargo hold.
[0033] According to this method, in cargo unloading,
based on appropriate on-off control on the hold unloading
on-off valves and the like, the first cargo unloading is
performed when the kinds of the polymer pellets held in
the cargo holds are the same for each set of holds for
lot, and the second cargo unloading is performed when
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the kinds of the polymer pellets held in the cargo holds
are different from each other.
[0034] In the first cargo unloading, the polymer pellets
of the same kind held in the cargo holds in the same set
of holds for lot are unloaded all at the same time, whereby
the polymer pellets of the same kind can be efficiently
held into on-shore cargo silos.
[0035] In addition, in the second cargo unloading, car-
go unloading is performed for each cargo hold sequen-
tially, whereby the polymer pellets of different kinds held
in the respective cargo holds can be unloaded to respec-
tive on-shore cargo silos, without being mixed with each
other. This makes it possible to perform cargo unloading
sequentially on the cargo holds respectively holding var-
ious kinds of polymer pellets small in amount.
[0036] The method for loading and unloading for any
one of the polymer-pellet transport ship and the polymer-
pellet transport barge includes: supplying air for convey-
ance to the lot unloading line from on-shore equipment;
and using the air for conveyance to unload the polymer
pellets held in the cargo holds. Accordingly, on the pol-
ymer-pellet transport ship, compressed air generators for
cargo unloading do not need to be provided as many as
the cargo-handling lines. Thus, the number of equipment
on the ship can be reduced. In addition, in the whole
system including the ship side and the landward side,
compressed air generators requiring a large capacity are
placed on the landward side. Accordingly, the installation
work and maintenance can be performed easily. Further,
the availabilities of the on-shore compressed air gener-
ators are raised, and thus the compressed air generators
can be used efficiently.
[0037] Furthermore, since the compressed air gener-
ators are placed on the landward side, they can be used
also for transferring polymer pellets between on-shore
silos and for transferring polymer pellets carried from a
production plant into on-shore silos.
[0038] Any one of the above-described methods for
loading and unloading for any one of the polymer-pellet
transport ship and the polymer-pellet transport barge in-
cludes performing cargo unloading and cargo loading by
causing an on-shore controller to perform control on car-
go-handling equipment inside the any one of the polymer-
pellet transport ship and the polymer-pellet transport
barge. Accordingly, the correspondence between cargo
silos on the landward side and the cargo holds or sets of
holds for lot on the ship can be managed collectively and
uniformly on the landward side. This allows significant
improvements in increasing the quality management of
the polymer pellets, securing the traceability, and avoid-
ing cargo-handling operation mistakes. Moreover, the
controller for the unloading lines on the ship is provided
on the landward side. Accordingly, the number of con-
trollers for the unloading lines in the whole system can
be reduced.

[ADVANTAGEOUS EFFECTS OF INVENTION]

[0039] According to the polymer-pellet transport ship,
the polymer-pellet transport barge, and the method for
loading and unloading of the present invention, particu-
lates such as polymer pellets can be transported in bulk
without damaging the particulates unlike the convention-
al art in which the particulates are transported in bags so
as not to be damaged and contaminated. In addition,
large amounts of polymer pellets of many different kinds
can be transported efficiently at the same time without
mixing the polymer pellets of the many different kinds.
[0040] Accordingly, works done in the conventional art,
such as the packing of particulates in bags, the loading
of the bags into containers, the taking out of the particu-
lates from the bags, and the like are no longer needed,
and therefore the work efficiency at the time of transpor-
tation can be improved. Consequently, mass transporta-
tion can be carried out efficiently.

[BRIEF DESCRIPTION OF DRAWINGS]

[0041]

[Fig. 1] Fig. 1 is a side cross-sectional view of a ship
body showing the arrangement of cargo holds in a
polymer-pellet transport ship of an embodiment ac-
cording to the present invention.
[Fig. 2] Fig. 2 is a horizontal plan view of the ship
body showing the arrangement of the cargo holds in
the polymer-pellet transport ship in Fig. 1.
[Fig. 3] Fig. 3 is a cross-sectional view of the ship
body showing the arrangement of the cargo holds in
the polymer-pellet transport ship in Fig. 1.
[Fig. 4] Fig. 4 is a diagram showing a cargo-handling
line and the like of the cargo hold on the polymer-
pellet transport ship of the embodiment according to
the present invention.
[Fig. 5] Fig. 5 is a diagram schematically showing
loading lines and the like in the polymer-pellet trans-
port ship.
[Fig. 6] Fig. 6 is a diagram schematically showing
unloading lines and the like in the polymer-pellet
transport ship.
[Fig. 7] Fig. 7 is a diagram schematically showing air
lines and the like in the polymer-pellet transport ship.

[DESCRIPTION OF EMBODIMENT]

[0042] Hereinbelow, a polymer-pellet transport ship
and a polymer-pellet transport barge according to the
present invention will be described by referring to the
drawings. Here, described is a polymer-pellet transport
ship having a propulsion system, but the present inven-
tion can be applied similarly to a polymer-pellet transport
barge having no propulsion system. Note that the draw-
ings are only explanatory and may not necessarily illus-
trate the hull form and the proportions of cargo holds that
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are used in the actual ship.
[0043] As shown in Figs. 1 to 3, a polymer-pellet trans-
port ship 1 of an embodiment according to the present
invention includes cargo holds 10 (hatched areas) for
holding polymer pellets. Each cargo hold 10 is formed
into a tubular body whose horizontal cross-sectional
shape is circular, elliptical, polygonal, or the like, and is
preferably circular. The cargo hold 10 is provided with a
hopper part 10a formed in a hopper shape at a lower part
thereof. In addition, the cargo hold 10 is preferably man-
ufactured using an aluminum alloy or stainless steel.
[0044] By forming the cargo hold 10 into the tubular
body with an aluminum alloy or stainless steel, it is pos-
sible to substantially eliminate a reinforcement to rein-
force the wall surface of the cargo hold 10. Thus, the
clearance between adjacent cargo holds 10 can be made
small. This as a result increases the number of cargo
holds 10 to be placed in a cargo area in the ship body of
the polymer-pellet transport ship 1. Moreover, use of an
aluminum alloy or stainless steel as the material of the
cargo hold 10 allows a weight reduction as well as the
prevention of dissimilar material inclusion attributable to
rust.
[0045] Meanwhile, most or all of the cargo holds 10 to
be placed on the polymer-pellet transport ship 1 are
formed in the same size and shape, and placed efficiently
in conformity with the body shape of the polymer-pellet
transport ship 1 without changing the shapes and capac-
ities of the cargo holds 10. This allows the mass produc-
tion of only one type of product for the cargo holds 10
and thereby facilitates the building work. Accordingly, the
manufacturing cost can be lowered.
[0046] Further, each cargo hold 10 is provided with a
support structure at its lower part so as to be fixed to and
placed on the ship body. In this way, a frame structure
to fix the cargo hold 10 to the ship body is eliminated.
This in turn eliminates spaces in the ship body, which
would otherwise be wasted. The spaces in the ship body
can therefore be used effectively. Note that another sup-
port structure may also be provided to an upper part of
the cargo hold 10 and fixed to the ship body as needed.
[0047] As shown in Fig. 2, a plurality (three in Figs. 1
to 3) of such cargo hold 10 are combined together to form
a set of holds for lot 11. Since the set of holds for lot 11
is formed of multiple cargo hold 10 as above, the capacity
of the set of holds for lot 11 may be associated with the
quantity of a lot which is the unit of management in an
on-shore cargo-handling system. Cargos can therefore
be handled while keeping this management unit. Accord-
ingly, it is possible to keep the traceability on a lot basis.
[0048] Further, a single set of holds for lot 11 or multiple
(two sets in Figs. 1 to 3) sets of holds for lot 11 combined
and united together form a cargo unit 12. The cargo unit
12 obtained by the uniting is placed in the ship body. In
an area where the beam of the ship is, multiple (two units
in Figs. 1 to 3) cargo units 12 are placed side by side in
the direction of the beam.
[0049] Since one cargo unit 12 is formed of a single or

multiple sets of holds for lot 11 as described above, at
the time of building, a cargo unit 12 constituted of multiple
(six in Figs. 1 to 3) cargo holds 10 may be manufactured
on the landward side, and the cargo holds 10 can be
loaded in the ship body for each cargo unit 12. In this
way, the man hour can be reduced and the number of
days required for building can be shortened, as com-
pared to a case where the cargo holds 10 are loaded in
the ship body individually.
[0050] In the polymer-pellet transport ship 1 configured
as shown in Fig. 2, the cargo units 12 are loaded as fol-
lows. Starting from the stem, there are loaded one cargo
unit 12 oriented longitudinally, one cargo unit 12 oriented
crosswise, and five pairs of longitudinally-oriented cargo
units 12 placed side by side crosswise, the five pairs be-
ing arranged one after another. 12 cargo units 12 in total,
i.e., 24 sets of holds for lot 11 and therefore 72 cargo
holds 10 are loaded.
[0051] The cargo holds 10 each formed into the tubular
body with the hopper part 10a provided at its lower part
are combined together to form the sets of holds for lot 11
and cargo units 12, and are placed efficiently in the ship
body. This allows the placement of many cargo holds 10
having a diameter which is relatively small as compared
to the beam of the ship. Thus, the height of each hopper
part 10a can be made smaller than cases where cargo
holds with relatively large capacities are provided in bulk
cargo ships in the conventional art. Consequently, the
space outside the hopper part 10a can be made smaller,
allowing effective use of the spaces in the ship body.
[0052]  Further, since polymer pellets can be loaded
to a low position, it is possible to set low the center of
gravity of each loaded cargo as well as the center of
gravity of the ship body during a voyage in a cargo-loaded
state. In addition, the width of the cargo hold 10 is signif-
icantly smaller than that in bulk cargo ships in the con-
ventional art. Therefore, polymer pellets move crosswise
to a lesser extent during a voyage, thereby increasing
the stability of the ship body against roll.
[0053] For the polymer-pellet transport ship 1, it is pref-
erable to form the cargo area of the ship body in a double
hull, enclosed structure as shown in Fig. 3 by providing
a double bottom at the bottom side, ballast tanks 3 and
the like to ship side parts, and covers 5 to an upper part.
[0054] This configuration prevents polymer pellets
from leaking to the ocean even in a case where the ship
body is damaged due to stranding, collision, or the like.
Also, the enclosed structure prevents an increase in the
temperatures of the cargo holds 10 and the polymer pel-
lets therein, which would otherwise occur due direct sun-
light.
[0055] Further, since the ballast tanks 3 are provided
to the ship side parts of the ship body, the amounts of
ballast water in the ballast tanks 3 in the ship side parts
may be adjusted in a case where there are empty cargo
holds 10 that may cause the ship’s attitude (heel, trim)
to lose the balance, where polymer pellets of some kinds
differing from each other in specific gravity but the same

9 10 



EP 2 615 025 A1

7

5

10

15

20

25

30

35

40

45

50

55

in volume are loaded respectively at the portside and the
starboard side, where the amounts of polymer pellets in
the cargo holds 10 vary during cargo handling, and the
like case. Thus, the ship’s unbalanced attitude (heel, trim)
can be corrected readily.
[0056] Furthermore, the covers 5 are so provided as
to surround the cargo holds 10, the whole cargo-handling
lines, work spaces, and passages to upper parts of the
cargo holds 10. Thus, it is possible to prevent the cargo
holds 10 from being damaged by seawater hitting the
cargo holds 10, and the like. It is also possible to suppress
the corrosion of the inner and outer surfaces of the cargo
holds 10, the outer surfaces of pipes of the cargo-han-
dling lines, and the like caused by seawater. Moreover,
it is also possible to improve the workability for the works
at the upper parts of the cargo holds 10 in heavy weather,
and thus make the maintenance easier. The covers 5
also make it easier to manage the temperatures and hu-
midities inside the cargo holds 10 during waterborne
transportation.
[0057] Meanwhile, the covers 5 are so designed that
supports of pipes and the like required above the cargo
holds 10 are provided to the covers 5. These pipes can
therefore be outfitted in advance, bringing about an ad-
vantage at the time of building that the building period
can be shortened.
[0058] Next, the cargo-handling lines will be described.
The cargo-handling lines in the polymer-pellet transport
ship 1 are formed of loading lines and unloading lines.
As shown in Figs. 4 and 5, hold loading lines 21 are con-
nected to upper parts of the cargo holds 10, respectively.
These hold loading lines 21 are connected in a united
manner to a lot loading line 22 via hold selection valves
21a (flow passage switch valves).
[0059] As shown in Fig. 5, this lot loading line 22 is
extended to a loading connecting part 22b through an
on-off valve 22a so as to be joined individually to an on-
shore loading line 100. This loading connecting part 22b
is provided only at the starboard side. The on-shore load-
ing line 100 is connected to the loading connecting part
22b. In this embodiment, three cargo holds 10, i.e., one
set of holds for lot 11 is connected to the on-shore loading
line 100. Accordingly, cargo loading can be performed
based on a lot whose capacity corresponds to the capac-
ity of a set of holds for lot 11, whereby inter-lot contam-
ination can be avoided.
[0060] Note that if inter-lot contamination is not prob-
lematic, the lot loading line 22 may be connected to a
unit loading line (unillustrated) in a united manner or even
connected to several unit loading lines in a united man-
ner.
[0061] Meanwhile, hold air lines 31 to release air A for
conveyance are provided to upper parts of the cargo
holds 10, respectively. The hold air lines 31 includes on-
off valves 31a, respectively, and are connected to a lot
air line 32 in a united manner for each set of holds for lot
11.
[0062] An on-off valve 32b and a connecting part 32c

therebeyond are provided to a leading end side of this
lot air line 32. To this connecting part 32c, connected is
an on-shore air exhaust line 110 that is connected to an
on-shore exhaust air purifier 30. The exhaust air purifier
30 is provided to this air exhaust line 110.
[0063] By the uniting of the pipes as described above,
the pipes of the loading lines and the air exhaust lines
on the ship can be shortened as a whole. Also, the air A
exhausted from the cargo holds 10 after being used for
conveyance and thus containing dust and the like can be
purified by the exhaust air purifier 30 and then exhausted
to the atmosphere.
[0064] In sum, the hold loading lines 21 are provided
and connected to the upper parts of the cargo holds 10
via the hold selection valves 21a, respectively. Then, the
hold loading lines 21 are connected to the lot loading line
22 in a united manner for each set of holds for lot 11. The
lot loading line 22 is so provided as to be extended to
one of the portside and the starboard side (usually, the
starboard side) and connected to the loading line con-
necting part 22b, which is provided to the one side and
at which the lot loading line 22 is connected to the on-
shore loading line 100.
[0065] Meanwhile, for the unloading lines, as shown in
Figs. 4 and 6, hold unloading lines 41 are provided below
the hopper parts 10a of the cargo holds 10, respectively.
The hold unloading lines 41 each include a hold unload-
ing on-off valve 41a, a rotary valve 41b serving as a fixed-
quantity discharge valve, and an on-off valve 41c, and
are provided to be connected to a lot unloading line 42.
[0066] As shown in Fig. 6, this lot unloading line 42 is
split at a flow passage switch valve 42a into a starboard-
side unloading line 42S and a portside unloading line
42P. Being extended to manifold decks 4 and passing
on-off valves 42Sa and 42Pa, respectively, the star-
board-side unloading line 42S and the portside unloading
line 42P are extended to unloading line connecting parts
42Sb and 42Pb provided to their corresponding ship
sides, respectively. An on-shore unloading line 120 is
connected to either one of the unloading line connecting
part 42Sb or 42Pb.
[0067] In sum, the hold unloading lines 41 including
the hold unloading on-off valves 41a are provided and
connected to lower parts of the cargo holds 10, respec-
tively. Then, the hold unloading lines 41 are connected
to the lot unloading line 42 in a united manner for each
set of holds for lot 11. The lot unloading line 42 is so
provided as to be split at the flow passage switch valve
42a and extended to the manifold decks 4 on the respec-
tive ship sides. The split lot unloading lines 42 are con-
nected to the unloading line connecting parts 42Sb and
42Pb which are provided to the respective ship sides and
serve as connecting points to the on-shore unloading line
120.
[0068] According to the polymer-pellet transport ship
1, in each of the hold unloading lines 41 below the cargo
holds 10, the rotary valve 41b is provided below the hold
unloading on-off valve 41a, and the on-off valve 41c is
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provided below the rotary valve 41b. While polymer pel-
lets P from one cargo hold 10 are being transported in
cargo unloading using the lot unloading line 42, one may
close the on-off valves 41c of the other cargo holds 10
provided between the rotary valves 41b and points where
the respective hold unloading lines 41 join the lot unload-
ing line 42. By doing so, the polymer pellets P can be
prevented from entering the rotary valves 41b below the
other cargo holds 10 holding different kinds of polymer
pellets P. Accordingly, it is possible to prevent a situation
where at the time of unloading the polymer pellets P of
the different kinds in the other cargo holds 10, the polymer
pellets P having entered the rotary valves 41b of these
other cargo holds 10 are mixed with those of the different
kinds and unloaded together. Consequently, contamina-
tion can be prevented.
[0069] In this configuration, as shown in Fig. 6, an on-
shore compressed air generating equipment (compres-
sor) supplies compressed air A for unloading to the lot
unloading line 42 through an on-shore air supply line 130,
connecting parts 51b, on-off valves 51a, an unloading air
supply line 51, and an on-off valve 42b.
[0070] At the time of this unloading, the polymer pellets
P held inside the cargo hold 10 fall from the cargo hold
10 onto the lot unloading line 42 after passing though the
hold unloading on-off valve 41a, the rotary valve 41b,
and the on-off valve 41c of the hold unloading line 41.
Then, together with the air A for conveyance, the polymer
pellets P pass through the lot unloading lines 42 and 42S
(or 42P) and are unloaded to the on-shore unloading line
120.
[0071] According to this configuration, in the unloading
of the polymer pellets P in the cargo holds 10 by pneu-
matic transportation using the compressed air A supplied
from the landward side, appropriate control on the hold
unloading on-off valves 41a, the on-off valves 41c, and
the like enables to perform selectively a first unloading
and a second unloading, wherein the first unloading un-
loads polymer pellets P of the same kind for each set of
holds for lot 11, and the second unloading unloads pol-
ymer pellets P of different kinds sequentially for each
cargo hold 10.
[0072] Meanwhile, regularly-used compressors for
cargo handling (e.g., the number of the compressors cor-
responds to the number of cargo-handling lines) are not
provided on the polymer-pellet transport ship 1. Instead,
exclusive equipment for generating compressed air for
cargo handling is provided to a port. In this way, the avail-
abilities of the on-shore compressors can be improved.
This in turn eliminates the need for major compressors
for compressed air on the ship, and thus the number of
equipment on the ship can be reduced.
[0073] Further, as shown in Figs. 4 and 7, there is pro-
vided a drying line 33 including a dryer 34. In this drying
line 33, air A for drying is sent into the cargo holds 10
from hold drying lines 33c for the respective cargo holds
10 by way of the dryer 34, an on-off valve 33a, and on-
off valves 33b.

[0074] With this air A for drying, the inside of the cargo
holds 10 can be dried. The air A after drying the cargo
holds 10 returns to the drying line 33 by way of the hold
air lines 31 and the lot air line 32, and keeps circulating
until the cargo holds 10 to be dried are dried. Using this
drying line 33, the inside of the cargo holds 10 may be
dried both before polymer pellets P are loaded therein
and during the poly pellets P are held therein. In this way,
the polymer pellets P can be transported in a dry state,
allowing the mass transportation of the polymer pellets
P with their quality maintained at a high level.
[0075] Note that the ship is preferably equipped with a
compressed air generator 35 capable of generating an
amount of compressed air required to unload polymer
pellets P in at least one cargo hold 10 by pneumatic trans-
portation. In the configuration in Figs. 5 to 7, the com-
pressed air generator 35 is provided to be connected to
the unloading air supply line 51.
[0076] By this configuration, even when compressed
air generators of the on-shore equipment are malfunc-
tioning, the compressed air generator 35 on the ship may
be used and air A thus generated may be supplied to the
lot unloading line 42 via the unloading air supply line 51
to perform cargo unloading. In this case, the compressed
air generator 35 to be loaded is for emergency, and thus
the ship is not equipped with a compressed air generator
having such a high performance as to simultaneously
actuate all the cargo-handling lines.
[0077] Next, cleaning equipment for the cargo holds
10 will be described. The polymer-pellet transport ship 1
includes cleaning equipment for cleaning the cargo holds
10 with cleaning water W. As shown in Fig. 4, each cargo
hold 10 is provided therein with a cleaning line 52 includ-
ing a cleaning nozzle 52a at its leading end, so that the
inside of the cargo hold 10 can be cleaned by jetting the
cleaning water W such as fresh water to the cargo hold
10. Note that the ship may be configured to use a purifier
(unillustrated) provided on the ship to purify the cleaning
water W having cleaned the cargo holds 10 and reuse
the purified cleaning water W. Reusing the cleaning water
W can prevent environmental pollution and also reduce
the amount of the cleaning water W to be loaded.
[0078] Since the polymer-pellet transport ship 1 in-
cludes the cleaning lines 52 and the drying lines 33, the
cargo holds 10 can be cleaned with the cleaning water
W such as fresh water and then dried or dehumidified
during a ballast voyage. In this way, cargos different from
previous ones can be loaded immediately after arriving
at a port of loading.
[0079] According to this configuration, the hold loading
lines 21 are connected to the lot loading line 22 in a united
manner and extended to the loading connecting part 22b.
In addition, the hold unloading lines 41 are connected to
the lot unloading line 42 in a united manner, split into the
portside unit loading line 42P and the starboard-side unit
unloading line 42S, and extended to the respective un-
loading line connecting parts 42Pb and 42Sb.
[0080] Thus, the pipes of the cargo-handling lines on
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the ship can be shortened. In addition, cargo loading and
unloading can be performed using exclusive lines for the
sets of holds for lot 11, on the basis of one set of holds
for lot 11 in which polymer pellets are held by an amount
corresponding to the amount per lot which is the man-
agement unit in the on-shore cargo-handling system. Al-
so, by providing the loading lines separately from the
unloading lines, it is possible to prevent contamination
such as the mixing of polymer pellets P being transported
with dirt and/or polymer pellets of different kinds.
[0081] Accordingly, cargo handling can be performed
while preventing inter-lot contamination and also main-
taining the lot-based management unit. Consequently,
the traceability can be maintained on a lot basis.
[0082] The line configuration is made in such a way
that the lot loading line 22 is divided into two, upper and
lower sections and the multiple lines are extended left-
ward and rightward. Thus, the limited space on the ship
can be effectively used, and the covers 5 can be lowered.
In addition, the vertical pipes at the side of the cargo
holds 10 are placed on support members provided to the
cargo holds 10. Thus, the pipes can be outfitted to the
cargo holds 10 in an on-shore factory at the time of build-
ing.
[0083] The polymer-pellet transport ship 1 is config-
ured such that an on-shore controller performs control
on cargo-unloading equipment inside the polymer-pellet
transport ship 1. By this configuration, since the controller
for the cargo-unloading lines is provided not on the ship
but only on the landward side, the number of controllers
for the unloading lines in the whole system can be re-
duced.
[0084] Additionally, in the polymer-pellet transport ship
1, the unloading lines on the ship are controlled on the
landward side using the on-shore controller. Thus, the
correspondence between cargo silos on the landward
side and the cargo holds 10 or sets of holds for lot 11 on
the ship can be managed collectively and uniformly on
the landward side. This makes it possible to significantly
improve the quality management of the polymer pellets
P and thereby secure a high traceability.
[0085] Next, cargo handling in the polymer-pellet
transport ship 1 configured as described above will be
described. In cargo loading, as shown in Fig. 5, the on-
shore loading line 100 is connected to the loading con-
necting part 22b on the polymer-pellet transport ship 1.
Also, the on-shore air exhaust line 110 is connected to
the connecting part 32c. Then, the on-off valves 22a and
32b are opened.
[0086] From on-shore station silos, polymer pellets P
are sent to the lot loading line 22 via the on-shore loading
line 100, together with air A for conveyance. The polymer
pellets P are then supplied into the cargo holds 10 from
the respective hold unloading lines 21 and held therein.
[0087] On the other hand, the air A for conveyance is
exhausted to the hold air lines 31 including the on-off
valves 31a, and then sent to the on-shore air exhaust
line 110 via the lot air line 32. Thereafter, the air A for

conveyance is released to the atmosphere after pieces
of the polymer pellets P and the like therein are removed
by the exhaust air purifier 30.
[0088] In this event, since cargo loading is performed
using the lot loading line 22 and the lot air line 32, the
cargo loading can be performed on a lot basis, whereby
inter-lot mixing of the polymer pellets P can be prevented.
As a result, polymer pellets P of various kinds can be
held into the respective cargo holds 10 efficiently in ac-
cordance with the lot-based management unit, without
mixing the polymer pellets P of the various kinds.
[0089] Meanwhile, in cargo unloading, as shown in Fig.
6, the on-shore unloading line 120 is connected to the
unloading line connecting part 42Sb (or 42Pb) provided
to one of the portside and the starboard side. Then, the
on-shore compressed air supply line 130 is connected
to the compressed air line connecting part 51b on the
ship, and air A for pneumatic transportation is sent there-
through. The air A for pneumatic transportation then
passes through the unloading air supply line 51 and
reaches the lot unloading line 42.
[0090] Meanwhile, from the lower portions of the hop-
per parts 10a of the cargo holds 10, the polymer pellets
P are conveyed to the on-shore unloading line 120 by
way of the hold unloading lines 41 including the hold un-
loading on-off valves 41a, the rotary valves 41b, and the
on-off valves 41c, the lot unloading line 42, the flow pas-
sage switch valve 42a, and the unloading line connecting
part 42Sb (or 42Pb).
[0091] In this event, the cargo unloading is performed
while controlling the flow of the air in such an appropriate
manner as to carry out the first cargo unloading in which
the unloading is done for each set of holds for lot 11 or
the second cargo unloading in which the unloading is
done for each cargo hold 10. Accordingly, in the first car-
go unloading, polymer pellets P of the same kind can be
efficiently held into the on-shore cargo silos at the same
time. In the second cargo unloading, polymer pellets P
of various kinds can be held into the respective on-shore
cargo silos sequentially, without mixing the polymer pel-
lets P of the various kinds.
[0092] While using one lot loading line 22 or one lot
unloading line 42, the hold selection valves 21a or hold
unloading on-off valves 41a, the on-off valves 41c and
the like may be controlled in an appropriate manner, so
that cargo loading or cargo unloading for multiple cargo
holds 10 can be performed all together at the same time
or selectively over time. Accordingly, the numbers of
loading and unloading lines connecting the landward side
and the ship can be reduced. As a result, the man hour
required for the cargo-handling work can be reduced.
[0093] In other words, in a case where the hold selec-
tion valves 21a select all the cargo holds 10 in a set of
holds for lot 11 and cargo loading is performed thereon
all at the same time, the cargo loading can be carried out
efficiently using a fewer number of loading lines. Also, in
a case where the hold selection valves 21a select one
cargo hold 10 and cargo loading is performed on the se-
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lected cargo hold 10 which is to be switched to another
cargo hold 10 sequentially, polymer pellets P of different
kinds and grades can be loaded to individual cargo holds
10, respectively, using a fewer number of loading lines.
[0094] Usually, station silos on the landward side are
each formed in a size corresponding to one lot of polymer
pellets P. Instead, several cargo holds 10 to be on the
ship may be combined together to form a set of holds for
lot 11 so as to correspond to one lot of the station silos.
In this way, the volumes of the cargo holds 10 at the time
of the bulk transportation of polymer pellets P can be
standardized. In addition, by designing the capacity of
each cargo hold 10 on the basis of the station’s manu-
facturing capability of polymer pellets P per lot, a larger
version of the polymer pellet-transport ship 1 can be de-
signed based on the same concept.
[0095] Incidentally, the capacity of one lot in the station
may become larger in the future. In that case, the number
of cargo holds 10 used per lot may be increased. In this
way, an increase in the capacity of one lot, which might
occur in the future, can be handled. That is, the polymer-
pellet transport ship 1 is capable of highly flexible cargo
handling.
[0096] This allows efficient mass transportation of pol-
ymer pellets P of various kinds through the conveyance
of the polymer pellets in bulk instead of in bags. In addi-
tion, large amounts of polymer pellets of many different
kinds can be transported efficiently at the same time.
[0097] Moreover, by placing the loading connecting
part 22b only on one of the portside and the starboard
side (usually, the starboard side) in consideration of the
port of loading, the pipe lengths can be reduced. Further-
more, by forming a redundant configuration by providing
the unloading connecting parts 42Sb and 42Pb to the
portside and starboard side, the ship can handle a situ-
ation where the port of unloading is increased to have
multiple ports.

[INDUSTRIAL APPLICABILITY]

[0098] The polymer-pellet transport ship and polymer-
pellet transport barge of the present invention allow the
transportation of particulates such as polymer pellets in
bulk without damaging the particulates, and also allow
efficient transportation of large amounts of polymer pel-
lets of many different kinds at the same time. Accordingly,
works done in the conventional art, such as the packing
of particulates in bags, the loading of the bags into con-
tainers, the taking out of the particulates from the bags,
and the like are no longer needed, and therefore the work
efficiency at the time of transportation can be improved.
This brings about an advantageous effect of efficient
mass transportation. Thus, the polymer-pellet transport
ship and polymer-pellet transport barge of the present
invention can be used for the transportation of polymer
pellets.
[0099]

Claims

1. A polymer-pellet transport ship which carries poly-
mer pellets of a plurality of kinds without mixing the
polymer pellets of the plurality of kinds, wherein
a plurality of cargo holds for holding polymer pellets
are combined together to form a set of holds for lot,
and
hold unloading lines each including a hold unloading

[REFERENCE SINGS LIST]
1 polymer-pellet transport ship

10 cargo hold
10a hopper part
11 set of holds for lot
12 cargo unit
21 hold loading line
21a hold selection valve

22 lot loading line
22a on-off valve
22b loading connecting part
30 on-shore exhaust air purifier
31 hold air line
32 lot air line

32b on-off valve
32c connecting part
33 drying line
34 dryer
35 compressed air generator

41 hold unloading line
41a hold unloading on-off valve
41b rotary valve
42 lot unloading line
42a switch valve
42b on-off valve

42P portside unloading line
42S starboard-side unloading line
42Pa, 42Sa on-off valve
42Pb, 42Sb unloading line connecting part
51 unloading air supply line
51a on-off valve

51b connecting part
52 cleaning line
52a cleaning nozzle
100 on-shore loading line
110 on-shore air exhaust line
120 on-shore unloading line

130 on-shore compressed air supply line
A air for conveyance
P polymer pellet
W cleaning water
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on-off valve are provided and connected to lower
parts of the cargo holds, and the hold unloading lines
are connected to a lot unloading line in an united
manner for each set of holds for lot so that first cargo
unloading and second cargo unloading may be per-
formed selectively using the lot unloading line, the
lot unloading line being connected to an on-shore
unloading line, the first cargo unloading being per-
formed to simultaneously unload polymer pellets of
a same kind for each set of holds for lot, the second
cargo unloading being performed to sequentially un-
load polymer pellets of different kinds for each cargo
hold.

2. The polymer-pellet transport ship according to claim
1, wherein the hold unloading lines below the cargo
holds are each provided with a fixed-quantity dis-
charge valve below the hold unloading on-off valve
and also provided with an on-off valve below the
fixed-quantity discharge valve.

3. The polymer-pellet transport ship according to any
one of claims 1 and 2, wherein
air for conveyance is supplied to the lot unloading
line from on-shore equipment, and
the air for conveyance is used to unload the polymer
pellets held in the cargo holds.

4. The polymer-pellet transport ship according to any
one of claims 1 to 3, wherein an on-shore controller
performs control on cargo unloading equipment in-
side the polymer-pellet transport ship.

5. The polymer-pellet transport ship according to any
one of claims 1 to 4, comprising a compressed air
generator capable of generating a larger amount of
air than an amount of air required to unload the pol-
ymer pellets held in any one of the cargo holds.

6. A polymer-pellet transport barge, wherein it is ob-
tained by forming the polymer-pellet transport ship
according to any one of claims 1 to 5 into a barge
having no propulsion system.

7. A method for loading and unloading for any one of
a polymer-pellet transport ship and a polymer-pellet
transport barge in which a plurality of cargo holds for
holding polymer pellets are combined together to
form a set of holds for lot and which carries polymer
pellets of a plurality of kinds without mixing the pol-
ymer pellets of the plurality of kinds, the method for
loading and unloading comprising selectively per-
forming first cargo unloading and second cargo un-
loading by using a lot unloading line connected to an
on-shore unloading line, the first cargo unloading be-
ing performed to simultaneously unload polymer pel-
lets of a same kind for each set of holds for lot, the
second cargo unloading being performed to sequen-

tially unload polymer pellets of different kinds for
each cargo hold.

8. The method for loading and unloading for any one
of the polymer-pellet transport ship and the polymer-
pellet transport barge according to claim 7, compris-
ing:

supplying air for conveyance to the lot unloading
line from on-shore equipment; and
using the air for conveyance to unload the pol-
ymer pellets held in the cargo holds.

9. The method for loading and unloading for any one
of the polymer-pellet transport ship and the polymer-
pellet transport barge according to any one of claims
7 and 8, comprising performing cargo unloading and
cargo loading by causing an on-shore controller to
perform control on cargo-handling equipment inside
the any one of the polymer-pellet transport ship and
the polymer-pellet transport barge.
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