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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to a ballast water treatment system comprising a filter, at
least one liquid treating chemical and/or photocatalytic reactor and a cleaning unit.

TECHNICAL BACKGROUND

[0002] In the shipping industry transporting large quantities of water in the form of ballast water
in ships from one corner of the world to another with different biological environments has
proved to provide a huge problem. Thus transporting species of both flora and fauna belonging
to one environment and by accident planting it in a new environment may thus knock out the
local species or causing damage to them by transferring diseases. Therefore international
conventions put demands on all commercial ships that they have to be equipped with systems
for cleaning ballast water. For treating ballast water in ships, it is thus very important that no
water is leaving the ship untreated in connection with the deballasting. The system should be
controlled and monitored so that a safe and optimal function is obtained.

[0003] There are previously known systems based on treating and purifying water with
chemicals such as chloride. In order to reduce the negative impact such chemicals have on the
environment, systems have been developed not using chemicals but other effects in order to
kill the unwanted organisms in the water. Such a method is treating the water with an oxidant
like ozone. Combining ozone treatment with the use of e.g. oxygen, hydroperoxide and UV
radiation has proved to be even more effective. Another method is to treat ozone with UV-light
in order to break down the ozone and create radicals which are even more aggressive
decomposing organisms in the ballast water.

[0004] Such a system may comprise piping leading sea water to at least one filter means for
filtering out solids in the incoming sea water, and at least one treatment unit (also called
reactor) for treating said sea water for use as ballast water, and said system could also
comprise necessary valve and pump means for controlling the flow through said piping and a
control unit for controlling the process.

[0005] Due to the character of the sea water with potentially environment damaging contents it
is highly desirable that not only the filter but also the treatment unit and the piping should be
cleaned after each ballast water operation. Certain operational parts of the reactor need to be
clean to function satisfactory.

[0006] Thus, such systems are connected to a cleaning unit (CIP unit or cleaning in place unit).
The CIP unit circulates a biodegradable solution (CIP liquid cleaning media) through the
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treatment unit to remove ballast water scaling. As the ballast water is salt containing sea water
it is important to take measures against corrosion in the system. Thus, the cleaning process
also comprises flushing the filter and reactor with fresh water before and after the cleaning with
the CIP cleaning media and draining the treatment unit of the different liquids after each step.

[0007] The flushing of the filter also has the effect that the ballast water in the filter is diluted to
prevent that organisms survive in the filter and multiply to block the filter.

[0008] Due to the limited provisions of space aboard a ship it is highly desirable to produce
compact solutions in every operational system of the ship to maximize its carrying capacity.
One problem or limitation with the previously known solutions is that without extensive
adaptions, the CIP unit has to be placed below the treatment unit, often on a deck below, in
order to make it possible to drain CIP medium from the reactor back to a tank in the CIP unit.
An example of a known system, in which CIP unit is placed below the treatment unit is shown
by WO 2008/039147 A2.

[0009] Another problem is that previous systems have been space consuming involving a
plurality of connections between units within the system and between the system and the
environment.

SUMMARY OF THE INVENTION

[0010] An aim of the present invention is to reduce the disadvantages of the prior art
mentioned above.

[0011] This and other aims are achieved, according to the present invention as defined in the
appended claims. The invention thus relates to a ballast water treatment system comprising a
filter, at least one liquid treating chemical and/or photocatalytic reactor and a cleaning unit. The
reactor is connected to a ballast water inlet pipe comprising a closable valve and wherein a
ballast pump is arranged to pump sea water or water from rivers or lakes to the inlet pipe, and
the filter is arranged before the reactor to remove particles during ballasting. The treated
ballast water is directed to a ballast tank via a pipe. Said cleaning unit comprises a tank for
liquid cleaning medium, a circulation means circulating liquid cleaning medium from said tank
via an outlet pipe to said reactor and back to said tank via a return pipe during cleaning of the
system. The cleaning unit also comprises a drain removal pump adapted to drain said reactor
of liquid cleaning medium after said cleaning of the reactor and adapted to return the liquid
cleaning medium back from the reactor to the cleaning unit after said cleaning of the reactor.
The cleaning unit is placed on the same level or above the reactor.

[0012] In another embodiment of the present invention, said circulation means is a circulation
pump and fed from the bottom of the tank.

[0013] In yet another embodiment of the present invention, said circulation pump and said
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drain removal pump are driven by compressed air.
[0014] In another embodiment of the present invention, said pumps are membrane pumps.

[0015] In yet another embodiment of the present invention, at least the surfaces subjected to
ballast water and/or cleaning medium in said tank, said pipes and said pumps are made of
non-corrosive materials, e.g. polymeric materials.

[0016] In another embodiment of this aspect of the present invention, said drain removal pump
is adapted to drain said reactor of ballast water before the cleaning of the system.

[0017] In another embodiment of the present invention, said drain removal pump is adapted to
drain said reactor of fresh water which the reactor has been filled with before and after the
cleaning of the system.

[0018] In another embodiment of the present invention, the cleaning unit comprises valves for
regulating filling of said reactor with fresh water supplied from a fresh water source.

[0019] In another embodiment of the present invention, the cleaning unit comprises a vent
valve adapted to open when said reactor is to be drained and then aerating said return pipe.

[0020] In another embodiment of the present invention, the cleaning of the system is
monitored by using liquid level sensors, only in said reactor.

[0021] Other aspects and advantages of the invention will, with reference to the accompanying
drawings, be presented in the following detailed description of embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWING

[0022]

Fig. 1 discloses a schematic figure of a system for treating ballast water to which a cleaning
unit according to the present invention is attached.

Fig. 2 discloses a perspective view of a cleaning unit according to the present invention.

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE

INVENTION
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[0023] In fig.1 is an example of a system for treating ballast water schematically depicted. The
system comprises a liquid treating unit or reactor 10 which reactor involves chemical processes
such as oxidizing using ozone, oxygen or hydroperoxide or photolytic processes such as
radiation with UV-light from a lamp drive cabinet 11 or a combination of oxidizing with
chemicals and photolytic processes. In fig. 1 the reactor 10 is disclosed with the lamp drive
cabinet (LDC) 11. The system also comprises a filter (not shown) for removing larger particles
during ballasting and a cleaning unit 12 for cleaning the system after the ballasting and the
deballasting. The filter is not used during deballasting.

[0024] The reactor 10 is connected to a ballast water inlet pipe 13 into which a ballast pump
(not shown) pumps the ballast water, which comprises sea water or water from rivers or lakes.
However, before that, the ballast water has passed through the filter which has removed the
larger particles from the ballast water. In the reactor 10 the treating processes takes place and
during these processes deposits of particles, e.g. dead organisms and slam (so called scaling)
appear in the reactor on operational surfaces as well as in the piping. It is therefore essential
that the system is cleaned after each ballast water treating process. The treated ballast water
which has streamed through the reactor is directed to a ballast tank via pipe 33.

[0025] When the ballasting has been performed the inlet pipe 13 is closed by valve 34 and the
reactor 10 is drained of ballast water by a drain removal pump 5. The drained ballast water is
directed back to the sea. The filter is also back-flushed with fresh water from a fresh water
source via a fresh water inlet pipe 14 to remove the filtrated larger particles stuck in the filter.
The flushing of the filter is initiated when a differential pressure sensor indicates that the flow
through the filter is reduced. The back flushed water is directed back to the sea. This is
performed frequently, at least every 15 minutes and always when the system is shut down.
Thus, it is guaranteed that the back flushed water is not dumped in another zone or biotope.
Instead of fresh water from a fresh water source already filtrated ballast water may be used to
flush the filter.

[0026] Fresh water led in the fresh water inlet pipe 14 is also used to fill the reactor 10 after
the cleaning process. The flushing of the filter and the filling of the reactor 10 after the cleaning
is regulated by fresh water valves 15, 15a which direct the water to the reactor 10 or the filter.
The fresh water valves 15, 15a are incorporated in the cleaning unit 12 to reduce the space
needed. One of the fresh water valves situated in the fresh water inlet pipe 14 leading from the
fresh water inlet and incorporated in the cleaning unit 12 is a back flow preventer valve 15a
preventing contaminated water flowing back through the fresh water inlet pipe 14. There are
also flanged connections 16, 17 in the cleaning unit for connecting the fresh water valves 15,
15a to the fresh water inlet pipe 14 and to the filter. The fresh water valves 15 may be made of
stainless steel, or other corrosion resistant metal, alloy or material.

[0027] When the reactor 10 has been drained, i.e. after each ballast water treating process,
the reactor 10 with the lamp drive cabinet 11 is cleaned. This is done by the cleaning unit 12 by
pumping a biodegradable cleaning medium into the reactor 10 and letting it circulate for a
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predetermined period of time or until certain requirements of cleanness has been fulfilled.
Instead of using a pump it would be possible to pressurize the reactor 10 by a circulation
means and use this pressure to circulate the cleaning medium.

[0028] According to the embodiment of the cleaning unit shown in figs. 1 and 2, the cleaning
unit 12 comprises a tank 21 in which the CIP liquid cleaning medium is stored. During a
cleaning process the CIP medium is brought by a circulation pump 3 to circulate from the tank
21 to the reactor 10 and back to the tank. An outlet pipe 23 from the tank 21 with a flanged
connection 24 for connecting the outlet pipe 23 to the reactor 10 is arranged at the bottom of
the tank 21 feeding the circulation pump 3 and a closing valve 26 downstream of the pump 3
opens during the cleaning process. The outlet pipe 23 and the closing valve 26 is also
manufactured of a polymer material to avoid corrosion. The circulation pump 3 is used for
circulating CIP media to the reactor 10 (or if there are more than one, the reactors one at a
time sequentially) when the cleaning of the reactor 10 is started and the reactor 10 with the
lamp drive cabinet 11 is thus flushed with CIP medium from the tank 21.

[0029] A return pipe 27 directs the CIP medium from the top of the reactor 10 back to the top
of the tank 21. Said return pipe 27 is selectably aerated by a vent valve 32 arranged in the
cleaning unit 12, in order to avoid that an under pressure appear in the reactor 10. During the
cleaning process when the CIP medium is circulated the vent valve 32 is closed.

[0030] For controlling the cleaning process the tank 21 of the cleaning unit 12 is not equipped
with sensors of its own, but instead an existing liquid level sensor 31 at the top of the reactor
10 signals if the level is too low which is a sign that the circulation of the CIP medium is not
functioning. The same level sensor 31 controls the level of fresh water when the reactor 10 is
filled up again after the cleaning process.

[0031] The CIP medium is totally biodegradable and thus environmental friendly and may be
evacuated to a suitable place, e.g. overboard or a tank. For this purpose the tank 21 is
equipped with a draining valve 22 at the bottom of the tank 21. The tank 21 and the draining
valve 22 are manufactured of a polymer material to reduce the corrosion problems. The tank
21 may e.g. be manufactured of PE plastic.

[0032] To avoid corrosion problems at least the surfaces subjected to ballast water and/or
cleaning medium in said tank 2, said pipes 13, 27 and said pumps 3, 5 may be made of non-
corrosive materials, e.g. polymeric materials.

[0033] As previously has been described the cleaning unit 12 also comprises a drain removal
pump 5 which before the cleaning process drains the reactor 10 of ballast water and rinsing
fresh water. The drain removal pump 5 is also used to return the CIP media back from the
reactor 10 to the cleaning unit 12 after said cleaning of the system. Previous systems have not
comprised such a pump with the effect that the cleaning unit 12 has been forced to be situated
below the reactors 10 to obtain a circulating pressure due to gravitation. The incorporated
drain removal pump 5 makes it possible to place the cleaning unit 12 on the same level or deck
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as the reactors 10 or even above the same. Being able to collect these components together is
a great benefit when it comes to saving space which is essential aboard a ship. Both said
circulation pump 3 and said drain removal pump 5 may be driven by pressurized gas, e.g.
compressed air. The pumps 3, 5 may be membrane pumps.

[0034] The drain removal pump 5 is also adapted to drain said reactor 10 of fresh water which
the reactor 10 has been filled with before and after the cleaning of the system.

[0035] The above detailed description is not limited to the mentioned embodiments but to a
person skilled in the art there are several modifications possible within the scope of the
appended claims.
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RENGORINGSENHED TIL RENGORING AF ET BALLASTVANDBEHANDLINGSSYSTEM,
BALLASTVANDBEHANDLINGSSYSTEM OG ANVENDELSE AF ET SADANT SYSTEM

PATENTKRAV

1. Ballastvandbehandlingssystem, der omfatter et filter, mindst én kemisk vaskebehandlings- og/eller
fotokatalytisk reaktor (10) og en rengeringsenhed (12), hvor reaktoren (10) et forbundet med en
ballastvandindlebsledning (13), der omfatter en lukbar ventil (34), og hvor en ballastpumpe er indrettet til at
pumpe havvand eller vand fra vandleb og seer til indlebsledningen (13), og filteret anbringes for reaktoren
(10) til fjernelse af partikler under ballastning, og hvor det behandlede ballastvand ledes til en ballasttank via
en ledning (33), hvilken rengeringsenhed (12) omfatter en tank (21) til et flydende rengeringsmiddel, et
cirkulationsmiddel til cirkulation af flydende rengeringsmiddel fra tanken (21) via et udlebsror (23) til
reaktoren (10) og tilbage til tanken (21) via en returledning (27) under rengering af reaktoren (10),
kendetegnet ved, at rengoringsenheden (12) endvidere omfatter en tomningspumpe (5), der er tilpasset til at
tomme reaktoren (10) for det flydende rengeringsmiddel efter rengering af reaktoren (10) og tilpasset til at
returnere det flydende rengeringsmiddel tilbage fra reaktoren (10) til rengoeringsenheden (12) efter rengoring
af reaktoren (10), og hvor rengeringsenheden (12) er placeret pa det samme niveau eller over reaktoren (10).
2. Ballastvandbehandlingssystem ifelge krav 1, hvor cirkulationsmidlet er en cirkulationspumpe (3),
der er tilpasset til fodning fra bunden af tanken (21).

3. Ballastvandbehandlingssystem ifelge krav 1 eller 2, hvor cirkulationspumpen (3) og
temningspumpen (5) drives med trykluft.

4, Ballastvandbehandlingssystem ifelge et hvilket som helst af kravene 2-3, hvor pumperne (3, 5) er
membranpumper.

5. Ballastvandbehandlingssystem ifolge et hvilket som helst af kravene 2-4, hvor mindst overfladerne
udsattes for ballastvand og/eller rengeringsmiddel i tanken (21), ledningerne (23, 27) og pumperme (3, 5) er
belagt med eller fremstillet af ikke-korroderende materialer, f.eks. polymermaterialer.

6. Ballastvandbehandlingssystem ifolge et hvilket som helst af de foregaende krav, hvor
temningspumpen (5) er tilpasset til at tomme reaktoren (10) for ballastvand for rengering af reaktoren (10).
7. Ballastvandbehandlingssystem ifolge et hvilket som helst af de foregaende krav, hvor
temningspumpen (5) er tilpasset til at tomme reaktoren (10) for ferskvand, som reaktoren blev fyldt med for
eller efter rengoring af reaktoren (10).

8. Ballastvandbehandlingssystem ifolge et hvilket som helst af de foregaende krav, der omfatter
ventiler (15) til regulering af fyldning af reaktoren (10) med ferskvand, der tilfores fra en ferskvandskilde.

9. Ballastvandbehandlingssystem ifolge et hvilket som helst af de foregaende krav, der omfatter en
udluftningsventil (32), der er tilpasset til at abnes, nar reaktoren (10) skal temmes, og derefter til at udlufte
returledningen (27).

10. Ballastvandbehandlingssystem ifelge et hvilket som helst af de foregaende krav, hvor rengeringen

af systemet overvages ved hjlp af vaeskeniveausensorer, kun i reaktoren (10).
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DRAWINGS
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FIG 2
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