EP 2 650 056 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 650 056 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
16.10.2013 Bulletin 2013/42

(21) Application number: 12163540.3

(22) Date of filing: 10.04.2012

(51) IntCl.:
BO8B 9/087 (2006.01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(71) Applicant: Ligiero Vargas Junior, Joel
12513-901 Guaratingueta (BR)

(72) Inventors:
* Ligiéro Vargas Junior, Joel
12513-901 Guaratingueta (BR)
* Das Neves Gomes, Robson Jorge
15061-850 Sao Paulo (BR)

(74) Representative: Fabry, Bernd
IP2 Patentanwalts GmbH
Schlossstrasse 523
41238 Monchengladbach (DE)

(54) Cleaning system for the removal of sediments from a tank

(57)  Cleaning system (1) for the removal of sedi-
ments from a tank (20), the tank (20) being fitted with at
least an inspection hatch (23) and/or a cleaning hatch
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(22), the cleaning system (1) being fitted with atleast one
power station (2), a traction system (4) and a cleaning
device (10).
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Description
[0001] This invention addresses a cleaning system for
the removal of sediments that form on the bottom of stor-

age tanks.

Description of the State of the Art

[0002] Oil companies currently use tanks and reser-
voirs to store crude oil or oil products, which will later be
processed or transported to other storage locations.
[0003] Inthe course of this use, storage tanks build up
sediments from oil or oil products, particularly in their
lower sections. These sediments are commonly called
"sludges" and, if not removed regularly, reduce the stor-
age capacity of the tank. Furthermore, excess sediments
may adversely affect the quality of the oil and oil products.
[0004] These sediments are normally removed manu-
ally, using shovels and scrapers, more specifically, with
spades, buckets or wheelbarrows if necessary. Moreo-
ver, a large manual labor force is needed, as these work-
ers must work in the tank all at the same time.

[0005] A problem arising from this technique is the fact
that workers are exposed to a high level of risk for acci-
dents and pollution.

[0006] Furthermore, this technique presents a low lev-
el of efficiency, as cleaning activities may take up to
around eight months, depending on the size of the tank,
resulting in high maintenance costs, due to the large labor
force used of some 35 people, in addition to the fact that
the equipment remains out of operation for a lengthy pe-
riod.

[0007] Consequently, there is no system constituting
the state of the art that removes sediments from storage
tanks in a fast and efficient manner and at low cost.

Purposes of the Invention

[0008] The first purpose of this invention is to provide
a cleaning system that can remove sediments from stor-
age tanks in a fast and efficient manner.

[0009] A second purpose of this invention is to provide
a cleaning system that uses a small specialized labor
force.

[0010] A third purpose of this invention is to provide a
low cost cleaning system.

[0011] A fourth purpose of this invention is to provide
a cleaning system equipped with a device that is easy to
handle.

Brief Description of the Invention

[0012] The purposes are attained through a cleaning
system for the removal of sediments from a tank, with
the tank being fitted with at least an inspection hatch and
/ or a cleaning hatch and the system being equipped with
at least one power system; a traction system driven by
the power system; a traction cable connected to the trac-
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tion system; a guide shaped to run the cable; and a clean-
ing device equipped with a plate and a flexible element,
being connected to the traction cable.

Brief Description of the Drawings

[0013]

Figure 1 - presents a perspective view of a tank to
which two embodiments of the tank cleaning system
are connected.

Figure 2 - presents a perspective view of the tank
cleaning system addressed by this invention.
Figure 3 - presents a top view of the tank cleaning
device addressed by this invention.

Figure 4 - presents a perspective view of the cleaning
device.

Detailed Description of the Figures

[0014] Figures 1 and 2 illustrate a preferred embodi-
ment of a cleaning system 1 for cleaning a tank 20. The
tank 20 is equipped with a lower section 21 and two open-
ings, with the first opening called the cleaning hatch 22,
which normally has a width of 1.5 meters by a height of
1.2 meters, and the second opening called the inspection
hatch 23, which is preferably circular in shape, with a
diameter of 24 inches. The tank 20 is cylindrical in shape,
although it may be shaped differently, whereby its con-
figuration is adapted to the location where it will be used
and the type of material to be stored therein.

[0015] The cleaning system 1 is comprised of a power
system 2, which preferably consists of an engine, a trac-
tion system 4, a guide 5, a traction cable 6 and a cleaning
device 10. The cleaning system 1 may be arrayed in the
cleaning hatch 22 or the inspection hatch 23, as its con-
figuration allows it to used in both hatches 22, 23.
[0016] AsmaybenotedinFigure 2,the cleaning device
10 is connected to the traction system 4 by a traction
cable 6; the traction system 4 is driven by the power sys-
tem 2 in order to move the cleaning device 10; more
specifically, the traction system 4 pulls the cleaning de-
vice 10 towards the cleaning hatch 22 or the inspection
hatch 23.

[0017] The guide 5 is clamped to the upper section of
the hatches 22,23 and is used to guide the traction cable
6 while in use, steering the cleaning device 10 in order
to ensure that its stabilizing bar 13 is preferably parallel
to the entrance of hatch 22, 23, thus facilitating the re-
moval of the sediments.

[0018] Inan alternative embodiment, the cleaning sys-
tem 1 is also comprised of a pump 3 and a reservoir 7.
Driven by the power system 2, the pump 3 is used to
suction sediments out of the tank 20 and transport them
to the reservoir 7 through the hoses 31.

[0019] Additionally, when the cleaning system 1 is ar-
rayed in the cleaning hatch 22, it may also be comprised
of a grinding device 9, whose purpose is to reduce the
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size of sediments in order to facilitate the suction thereof.
Furthermore, a drip pan 8 may be placed alongside the
traction system 4, thus enlarging the sediment collection
area. The drip pan 8 is connected to the cleaning hatch
22.

[0020] Figures 3 and 4 illustrate a preferred embodi-
ment of the cleaning device 10, being equipped with a
plate 11, a flexible element 12, the stabilizing bar 13,
clamping elements 14, ahandle 15 and one support place
16.

[0021] As may be noted in Figure 3, the stabilizing bar
13 is clamped to the ends of the plate 11 by clamping
elements 14, whereby the plate 11 is rigid enough to with-
stand traction when drawn along. Furthermore, the sta-
bilizing bar 13 endows the plate 11 with a semi-circular
shape. This configuration is used to adapt to the inner
walls of the tank 20, which normally has a cylindrical inner
wall. This type of configuration allows easier removal of
sediments located close to the wall of the tank 20, mean-
ing that the device is parallel but very close to such wall.
[0022] The flexible element 12 is associated with the
lower section of the plate 11, in order to remove sedi-
ments from the lower section 21 of the tank 20.

[0023] As may be noted, the cleaning device 10 is
merely drawn by the traction system 4 towards the hatch-
es 22,23. Consequently, in order to for it to move in a
direction other than that of the traction system 4, the han-
dle 15 must used, located inside the plate 11, so that the
operators can steer the cleaning device 10 to the section
ofthe tank 20 that requires cleaning. Consequently, there
are fewer workers in the tank 20, as only three workers
are needed to handle the cleaning device 10, two carrying
the cleaning device 10 by the handles 15 and the other
carried by the stabilizing bar 13.

[0024] Additionally, the cleaning device 10 has a sup-
port place 16 located on the outside of the plate 11 that,
wheninoperation, is used for the operator to sitand move
along with the cleaning device 10. This also helps com-
press the flexible element 12 against the lower section
21 of the tank 20, whereby all the solid wastes in the tank
20 are carried along to the nearest hatch 22, 23. More-
over, the cleaning device 10 may also be fitted with a
magnetic base (not shown), in order to replace the op-
erator when the cleaning device 10 must be compressed
against the lower section 21 of the tank 20.

[0025] Consequently, the plate 11 is preferably made
from aluminum. However, other types of materials may
be used such as polymers or even other types of metal
materials, for example. Additionally, the plate 11 is sem-
icircular in shape, although other types of shapes may
be used with this configuration used in order to adapt to
the inner walls of the tank 20.

[0026] The flexible element 12 preferably made from
rubber. However, other types of materials may be used,
such as polymers for example. It must be stressed that
the materials comprising the flexible element 12 may not
cause sparks when entering into contact with the lower
section 21 of the tank 20, as the sediments may be in-
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flammable, depending of the place of use.

[0027] The guide 5is preferably a pulley, although oth-
er types of guides may be used which ensure that that
the cleaning device 10 is parallel to the hatches 22, 23
when close to them.

[0028] The power system 2 is preferably an electric
engine, although other types of engines may be used
such as a pneumatic engine, a hydraulic engine or even
a combustion engine, for example.

[0029] The traction cable 6 is preferably a steel cable,
although other types of cables and materials may be used
such as Nylon®, for example. It should be noted that the
traction cable used must but be strong enough to with-
stand the drawing power of the traction system 4.
[0030] A solution is thus reached through which the
cleaning system 1 is able to remover sediments from
tanks 20 in a fast and efficient manner. Another advan-
tage presented by this invention is the fact that the clean-
ing time is shortened by approximately six months,
whereby the tank is halted for an average of two months,
with lower maintenance costs and shorter periods during
which the tank is out of operation.

[0031] Additionally, another advantage presented by
this invention is the fact that only a small specialized labor
force is required, with only three workers needed in the
tank 20. Consequently, the cleaning system 1 becomes
a low cost system when compared to the technique used
in the state of the art.

[0032] Furthermore, another advantage attained by
this invention is the fact that the cleaning device 10 can
be handled easily by its operators.

[0033] Having described examples of preferred mate-
rializations, it must be understood that the scope of this
invention encompasses other possible variations, being
limited only by the content of the appended Claims, with
possible equivalents being included therein.

Claims

1. Cleaning system (1) for cleaning a tank (20), the tank
(20) being fitted with at least an inspection hatch (23)
and/or a cleaving hatch (22), characterised in that
the cleaning system (1) comprises at least

(a) a power system (2);

(b) a fraction system (4), driven by the power
system (2);

(c) atraction cable (6), connected to the traction
system (4);

(d) a guide (5), shaped to run the cable (6); and
(e) a cleaning device (10) fitted with a plate (11)
and aflexible element (12) connected to the trac-
tion cable.

2. Cleaning system according to Claim 1, character-
ized in that the flexible element (12) is clamped to
the lower section of the plate (11), surrounding the
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entire lower section of the plate (11).

Cleaning system according to Claims 1 and/or 2,
characterised in that the plate (11) is semi-circular
in shape.

Cleaning system according to Claim 3, character-
ised in that the edges of the plate (11) are fixed
through the stabilizing bar (13).

Cleaning system according to any of the preceding
Claims 1 to 4, characterised in that said cleaning
system (1) is equipped with a reservoir (7) and a
pump (3), said pump (3) being configured to suction
the sediments out from the tank (20) and pipe them
up to the reservoir (7) through the hoses (31).

Cleaning system according to any of the preceding
Claims 1 to 5, characterized in that said cleaning
system (1) is equipped with a drip pan (8) and at
least one grinding device (9), with the drip pan (8)
being connected to the cleaning hatch (22).

Cleaning system according to any of the preceding
Claims 1 to 6, characterised in that the cleaning
device (10) is also fitted with clamping elements (14),
a handle (15) and a support place (16).

Cleaning system according to any of the preceding
Claims 1 to 7, characterised in that the guide (5)
is positioned on the upper section of the cleaning
hatch (22).

Cleaning system according to any of the preceding
Claims 1 to 7, characterised in that the guide (5)
is positioned on the upper section of the inspection
hatch (23).

Cleaning system according to any of the preceding
Claims 1 to 9, characterised in that the traction ca-
ble (6) is a steel cable.

Cleaning system according to any of the preceding
Claims 1 to 9, characterised in that the traction ca-
ble (6) is a Nylon® cable.

Cleaning system according to any of the preceding
Claims 1 to 11, characterised in that the guide (5)
is a pulley.

Cleaning system according to any of the preceding
Claims 1 to 12, characterised in that the flexible
element (12) is composed of polymer material.

Cleaning system according to any of the preceding
Claims 1 to 13, characterised in that the plate (11)
is composed of metal material.
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15. Cleaning system according to any of the preceding

Claims 1 to 13, characterised in that the plate (11)
is composed of polymer material.
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FIG. 2
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FIG. 3

FIG 4
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