Water Treatnment Plant The invention relates to a water
treatnment plant, in particular a ballast water treatnent
plant, for renoving sedi nents and/or renoving and/ or
destroying living organisnms, which has at | east one
filter unit and at |east one disinfecting unit. The
transport of invasive organisns with ballast water
represents one of the greatest threats to the ocean. To
stabilize the position, ships nust take on ballast water
when they are not |oaded or not conpletely | oaded. Ships
transport sedinents and organisns in the ballast water,
such as, e.g., algae, and release the latter when dunping
in the port/regi on aVaf Mr¥smeno®PRaitdi Nng on the trip
route of the ship, the latter do not naturally occur in
this field, can penetrate as invasive organisns in
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is first enptied and then refilled with sea water. The
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the different living conditions, organisnms fromthe port
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and the
naturally occur in this field, can penetrate as invasive organisms in suitable living

conditions and absence of natural foes, and thus lead to considerable ecological,
economical and health damage.

The current practice of ballast water management is the ballast water exchange on
the high seas, whereby the water of the port is displaced from the ballast water tank by
means of sea water. To this end, now either the pump-through method is used or the tank
is first emptied and then refilled with sea water. The scientific background is the
assumption that because of the different living conditions, organisms from the port do not
survive in the open sea and vice versa. This is not always a given, however, in the case

of a wide tolerance range of the organism, and the exchange can never take place



crew, e.g., in poor weather conditions, the exchange on
the high seas is conpletely abandoned. It is therefore
necessary to replace the thug far common bal | ast water
exchange by an efficient ballast water treatnent on
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desl udge the separator, e.g., to backwash the filter. So

as natadtioioh emgictégh bibbgpal acwnpthe nixdh Fegairemartas thaetheval
and thus the idle period of the ship, it is necessary to

tréa@h@f tpro REPANBE OpFatidhadf tRaMEp andihgDabak hasdr sy@éBbe Mebgrable.
production even with high sedinent contents in the

TRk ecﬁ@ﬁ, gtre ig lirﬁw%ﬂu‘? gﬁﬂﬂe"’[ﬁila%a {rit%e%glzetn?ﬁg&%ra@if?t@fruﬁﬁbsht-free

be able \ _ wat er al at “occur
TG R R TR R o
arg g%isg%nd%[grgelol%%ltlt%%aitigr?,slbw maintenance requirement, suitable material
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In comparison to the present onboard ballast water systems, in which there are
pipeline systems for filling and emptying the ballast water tank, it must be considered in
the installation of treatment systems that a portion of the purified water is used to
desludge the separator, e.g., to backwash the filter. So as not to lengthen the period of
ballast water removal and thus the idle period of the ship, it is necessary to select

separators that have a high ballast water net production even with high sediment contents

in the ballast water.



Bal | ast water can consist of streamwater, brackish water

and sea water and thus allows in an extraordinarily
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deposited sediments and thus increased concentrations. In particular, in the tide-affected
ports, very high sediment concentrations occur.

Plants with one or more larger mechanical separators, which, however, prove
unsuitable for the onboard design situation and exceed, e.g., the common deck height of
2.5 m, are known. The deposit of sediments in the ballast water tank brings about high
costs because of the loss of cargo capacity and tank purification. Some plants have a
high pressure loss or require a high delivery pressure of the ballast water pump. The

delivery levels of present ballast water pumps are in the range of 1.5-4 bar and can



profile (WD 2005/108 301) or by ultrasound (WO 2005/ 076
771) in the pipeline, requires a very high energy
expenditure and is al ways asdociated with materi al
damage, e.g., in the pipelines, because of the active
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produces intensified corrosion on the materials that are used in the ballast water pipeline
and tank system. Based on the pH of between 7-8.5 in the sea water, the formation of
cancer-causing bromate can occur because of the higher bromide concentration in the
ozonization.

In the addition of pesticides as finished commercially available chemicals (EP 1
006 084, EP 1 447 384), it has to be considered that the latter require a certain exposure
time in the range of hours to days and also have action only for a certain time. If the
duration of action in the ballast water tank is shorter than the travel period, the pesticide
optionally has to be applied again on board. If the duration of action has not elapsed,

however, and thus the pesticide is still not consumed, the ballast water still must not be



Conventional chlorine electrolyses require a m nimm
conductivity in water for the production of disinfecting
agents (e.g., WD 2005 061 394). Since npost ships are
designed for worldw de travel, an application in stream
ter. (fresh water) is t pos
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volunetric flowrate . .
or the residual chlorine concentration has to be destroyed by adding a reducing agent,

e.g., sodium sulfite (US 2006/0113257) or sodium thiosulfate (WO 2004/054 932). This
makes the delivery logistics, storage, handling, and metering, of another chemical on
board necessary.

Usually, the metering of disinfecting agents is carried out in the water treatment in
proportion by volumetric flow rate (EP 1 447 384) or based on the online measurement of
the concentration of the disinfecting agent during discharge and corresponding
readjustment of the disinfection process (US 20060113257, W0O2005061394). In this
connection, the direction action of the treatment, such as the destruction of living

organisms, is not detected.



allows only a constant dose ratio, but the fluctuations
in water quality and thus the resulting different rates
of attrition of disinfecting®gents in water are not
taken into consideration. The usual online measuring
procedur.es for regyl ating the disinfection processes  are
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maintenance costs are necessary, which in general cannot be supplied because of the
small number of crew members on board. If several oxidizing agents are present in the
water at the same time, no difference between the disinfecting agents is possible, and a
residual concentration of all oxidizing agents is detected.

The monitoring of the operation of present ballast water systems is carried out via
measurements of volumetric flow rate and/or fill-level measurements in the ballast water
tank and corresponding data storage. The change in fill level is used in a known ballast

water treatment process to demonstrate that the ballast water tank was emptied and



water was al so treated. The object of the invention is to
provide a water treatnent plant, in particular a ballast
wat er treatment plant, for rénoving sedinents and/or
renovi ng and/or destroying |iving organisns, which
vercones th nd ensure a.reliable ter
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disinfecting unit can be controlled based on the determined number of living organisms.
By determining the actual number of living organisms of a presettable value per
unit of volume of the water, it thus is possible to regulate the disinfecting unit exactly,
i.e., that neither too low a disinfection nor too high a disinfection of the water is carried
out. The plant is not limited to the treatment of ballast water; in general, it can also be
used in the treatment of service water both on board ship and on shore. By determining
the number of living organisms per unit of volume of water, which then forms the basis
of the regulation of the disinfecting unit, it is possible to match the plant to the stepped-

up environmental standards and to maintain presettable standards, in particular for



standards are prescribed for introducing ballast water
into the environnent. Additional advantageous enbodi nents
are indicated in the subclai 8. The detection unit is
preferably downstreamfromthe disinfecting unit. In this
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and dead cells, the maximum fluorescence Fm corresponds to the fluorescence in which

at least approximately all primary electron acceptors are reduced, and the variable
fluorescence Fv corresponds to the difference between the maximum fluorescence Fm
and the minimum fluorescence Fo, in each case relative to the water and/or organisms
that are found in the measuring chamber, which is to be examined.

To determine living cells or organisms in water, the fluorescence can be detected
by means of a fluorometer. In this case, two states can be distinguished, on the one hand,
the minimum fluorescence Fo (dark state) and the maximum fluorescence Fm in an
introduction of light, in particular light of a prescribed wavelength. It has been shown,

surprisingly enough, that the difference of maximum fluorescence Fm minus the



m ni mum f| uorescence Fo, i.e., the variable fluorescence
Fv, is a neasure for the nunber of |iving phytopl ankton
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fluorescence induction curve and obtaining the missing information by interpolation by

means of a mathematical model.

The intensity of the fluorescent light is directly proportional to the number of cells
of a reference species in the respective measuring chamber of the quantity tested in/out of
the water, i.e., the relation follows a straight line, whereby the slope of the lines of
proportionality are in turn a measure of the sizes of the individual cells.

Preferably, the detection unit has a fluorometer for detecting living phytoplankton

cells and/or microorganisms, whereby the fluorometer has at least one light source and at

least one detector.
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is fornmed by a cuvette, in articul ar made of gl ass or
plastic. The "testing chambet® can be a test volume that
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approximately 420 nm and/or at least one light source of continuous light, in particular
red light with a wavelength of 660 nm, and/or a light source with a wavelength of more
than 700 nm.

Preferably, a storage unit is arranged, by means of which the determined number
of living organisms per unit of volume of water can be stored in a volatile or permanent
manner, in particular for documentation purposes. In this respect, documentation that can
be examined is made possible.

The detection unit can be connected to the control unit and a storage unit of the
plant. This thus makes possible the detection of successful treatment. In addition to

information such as the duration and the type of ballast water operation (ballast water



upt ake or discharge), the latter can be used as
identification in the so-called Ballast Water Record
Book. Preferably, the plant hlas an interface to a
posi tioning systemand/or navigation system In a
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navi gati on system As an alternative, the data can al so
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and processed externally. In all cases, it is possible to
syfehect at what position, with which treatnment efficiency

and in what quantity water or ballast water was taken up
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increase the quality of the filtering and/or to filter
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50 m In particular, in the arrangenent of several
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that at |east one filter is used for filtering the water
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water is filtered. In this way, a uniform backwash of
parallel, in particular backwashable filters. In this respect, it is possible to increase the
quality of the filtering and/or to filter high volumetric flows.

The filter unit preferably has at least two fine filters, connected in parallel, with a
nominal fineness of filtration of less than or equal to 50 um.

In particular, in the arrangement of several parallel filters, the filter unit can be
operated such that at least one filter is used for filtering the water that is to be treated,
while at the same time, a parallel filter is cleaned in backwash operation. With several
filters, the filter unit can be operated in such a way that each individual filter is

backwashed in the filter operation after an operating time, while at the same time in at

least one parallel filter, in addition water is filtered. In this way, a uniform backwash of



12 each individual filter can be carried out, by which a
uniformquality of the filtering can be ensured and
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wWhenriexasedh u 51%%85 B?Eérﬁcl% ?ﬂlf?rggmgr% fiét e@&ﬁ%ﬁi&r bearden of

drop via the unlt a Wi ng a presettab
d L the fi t
th? §Ub(§§ﬁu} o ?CUBH ar&{wﬁggﬂ ngotC%Ea (f(n\%émﬁ iof 6151%& dpsmefllé&mg aggnts is

pa tlcular th a_ hi ckwash wat er pressure,
poaaﬁk.b@awna 0 lvﬁn%chb%gﬂmaéﬂnmm%mrﬁ?@gsMPéeoaﬁr SR praagiss,
bar. In a preferred enbodinent, the filter unit has
sug}eesgreamtam dorarast sthges, have te bﬁn@gha@@paﬂm separated in advance, since the

latter are not sufficiently damaged by disinfecting agent alone.

Preferably, at least one pressure sensor is arranged, by means of which the
pressure drop can be determined via the filter unit.

Backwashing of the filter(s) preferably is carried out when exceeding a
presettable standard for a pressure drop via the filter unit and/or following a presettable
period of time.

Backwashing of the filter(s) preferably is carried out by means of a backwash
pump, in particular with a high backwash water pressure, in particular with a backwash
water pressure of 4 bar to 7 bar.

In a preferred embodiment, the filter unit has several filters that are connected in

parallel, whereby each individual filter can be turned on or off with a controllable valve.



paral | el , whereby each individual filter can be turned on
or off wiwth a controllable valve. 13 Preferably, the
filter unit is connected viallht | east one controllable
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water.

Preferably, a storage tank is provided to take up backwashed filter sludge. As an
alternative, however, an introduction of backwashed filter sludge into the environment
can also be carried out, since in the case of a ballasting, the filter sludges contain only
those organisms from the immediate surroundings.

The plant preferably has a bypass that can be shut off. Such a bypass allows a
bypass emergency operation of the plant to be able to ensure the safety of the ship and to

make possible a ballasting of the ship at any time upon the failure of one or more

components, e.g., by a clogging, which requires manual purification.
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measuring the volunetric flowrate, in particular, a
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In a preferred embodiment, the disinfecting unit has several switchable, parallel
strands with at least one electrolysis cell in each case. By the parallel switching of
several strands, very high volumetric flow rates can be achieved, which allow for an
effective and quick ballasting and deballasting.

Preferably, short-lived oxidation products, which allow for a direct introduction of
the treated water into the environment, can be produced by means of the disinfecting unit.

The plant preferably has a degassing and/or ventilating device; in particular, a
degassing and/or ventilating device can be downstream from the disinfecting unit.

Preferably, the plant can be operated in a backwash and/or tank-emptying mode,

in which a disinfection, which can be controlled based on the number of living organisms

of presettable size per unit of volume of the water, determined by means of the detection



of presettable size per unit of volune of the water,
determ ned by neans of the detection 15 wunit, is carried
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The plant preferably has a modular design, whereby in particular the filter unit
and the disinfecting unit in each case form a module. As an alternative, the filter unit can
be divided into several modules such as a coarse separator and fine filter.

A better integration of the ballast water treatment plant in the ship and its ballast
water system is possible by the modular design. The volume flows that are to be treated
can be achieved both by arranging several treatment plants and/or individual treatment
aggregates or treatment modules (rough separator, fine filter, electrolysis cells) in

parallel.
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3. Subsequent disinfection during the release of ballast water to maintain
prescribed standards or a prescribed discharge standard, in particular for
maintaining the IMO Performance Standard D2.

First, a more thorough mechanical separation is carried out using coarse
separators, in particular with at least two hydrocyclones that are connected in parallel
and/or with at least one coarse filter, and/or at least two fine filters. By the more
thorough mechanical separation with nominal fineness of filtration of < 50 um in the
ballast water uptake, a majority of the organisms, but also sediments and suspended

matter, are removed. To this end, a disk filter is preferably used.
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The electrolytic disinfection is installed directly in the ballast water pipeline and
occupies only a little more space in diameter than that of the flange with which it is
connected to the pipeline. Logistics, handling and addition of chemicals on board is not
necessary here, and as a result, the constraints imposed by a short length of time and a
small number of crew members in an onboard operation are thus met. The crew does not
come into contact with the oxidizing agent by the in-situ production in the pipeline, and
there is thus no threat to safety.

In contrast to conventional electrolysis, the electrolysis that is used here can be

operated in a manner that is less dependent on the conductivity of the water, in particular



In contrast to conventional electrolysis, the
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natural blank value in water. As a result, the threat to the environment is reduced, and the
ballast water can be disinfected a second time in the discharge and introduced directly
into the environment. In addition, it can be operated flexibly with various methods for
deballasting, e.g., if additional injectors are used to empty the tank.

The direct, near-real-time efficiency regulation of the disinfection by the control
based on the detection of living organisms, such as, e.g., algae, in water, prevents higher
oxidizing agent concentrations than necessary from being present during discharge; the
energy consumption thus drops, and further damage, such as corrosion in subsequent

ballast water pipeline and tank systems as well as unnecessarily high oxidizing agent



oxi di zi ng agent concentrations than necessary from being
present during discharge; the energy consunption thus
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1nﬁr§ﬂdcﬁ8n YR %{esinvﬁoﬁ’ment' T hRR¥P e CAE Bf&'ﬂ?cdnrhl%f BeS4R8 Bor treating other

|n ustry, cool 1 ng water or aquac [ture

- - I f
m%rI;] ‘35t§an? t% C?E%Pr? 1Qatgo%s thff e}lo\rﬁ Wgust%;,gg&m&\g%t rg %ﬁlqgaéu?tﬁreo

advant ageous . i.n partlcular when di schargjn |l ast
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via te Ityiing mireleariof argastsoistis advaniggecustin evsigylar wheridingharging ballast
exi sts that disease- causing organisns, e.g., vibrio
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water that is used. If, however, too nuch disinfecting
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bal | ast water punp that is usually not speed-regul ated
dapger expts ofdhe farpiatian ef PasyidboleFEl de%@ctilw pyrarogpets aidhibeirgliyect
~area. A switching-on and -off of individua
intrgdirctioy.cl ones can be carried out by flaps corresponding

to the volune flow

The volume flows are detected via inductive flowmeters and/or pressure gauges.

If parallel hydrocyclones are used as coarse separators before the fine filters, the
flowmeter is used after a ballast water pump that is usually not speed-regulated for the
operation of hydrocyclones in the optimum flow area. A switching-on and —off of
individual hydrocyclones can be carried out by flaps corresponding to the volume flow

fluctuations, since the removal efficiency of a hydrocyclone greatly depends on the

accepted volume flow.



fluctuations, since the renoval efficiency of a
hydrocycl one greatly depends_on the accepted volune
flow 20 If the current of #he electrolysis cell cannot
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depicted diagranmatically in Figure 1 and is expl ai ned
repdl, dw. effitienayatfehe disimétctrents fokthetinareewddi ng to Figure 1 is

bonded in a ballast water systemof a ship and has an
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chests. To deliver the sea water, a feed punp Ais

T R m : tric flowrate, a

dlggé%g%ﬁ%l |1§ a rrg%ggg%d%%s“tlﬁﬁ'r omthe punp A The

wat is.to b rea

5" Epe b ok oGl ﬁlgﬁaeif {S%Peé R S
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determ ned by neans of a pressure sensor 14. [f the
chgstes$adelivir de seravatdiea faell pemg A s, provided STedeterwaige thef i xed

standard, the filters 11, 12, 13 are backwashed
valurdétvit dioad faye, b Bersuc t@ Birangedduvisstredie fitonothetperp Ail ters

in each case further play a role in the filter

operptd Witer thREis B BS irkdt&d BAirdetEKial Sfeb@lihe €5 RFhe MiltkOudihB,
disinfecting unit C, which has an electrolysis cell, via
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based on
filters 11, 12, 13 are backwashed individually in succession, while the two other filters in

each case further play a role in the filter operation.

The prefiltered water is delivered on to the disinfecting unit C, which has an
electrolysis cell, via a collecting pipe 16. The electrolysis cell C is downstream to a
detection unit D, by means of which the number of living organisms per liter of water is
determined, and which has an evaluating and control unit, whereby the control of the
disinfecting unit, i.e., the electrolysis cell C, is carried out via the data line 17 based on

the number of living organisms per liter of water.



the nunber of living organisns per liter of water. 21
Bet ween el ectrolysis cell C and detection unit D, a
ventilator 18 is arranged i nfbrder to degas the delivered
water, in particular to renove fromthe water the
hydrogen that .is forued,in the electrolysis gell C. The
det dastraen SRctotyss et apd delactin Wi dd sy pratilotqn (i pesaiged in
di scharge line, since the neasurenent requires only a
ordergp [degas| therdeliyeragaader, ingpasti@ilanie repaairomdghawaigathe hydrogen
specifically depends only on the nunber of |iving cells,
thii ig forsediimthwetelecontysistceBtG. ons do not disrupt this
neasurenent. The treated, i.e., filtered and disinfected,
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2. In the backwash line 19, which is connected via the
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I'S provi ckwash punp E delivers the er in
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across the filter unit B that is determ ned to be
not GBI thie MeaWIreBeNt as the purification of filters 11
12, 13 when conpleting the ballasting. If no fresh water
i s alks tr@tﬂdel-@ggltmd; ruvhiRinfrytadl iateg ist flod tovabaltast watgt taaktvia
a portion of the treated water for backwashing is used
the nornettgge2.i ng t he backwashing via the pipeline 21 and
delivered by the backwash punp E. To nonitor the

vol URBKd bfekivh Wikt € whdlfis tOnittRtedGha the@ohRicaibn ANBHMat@ftank,
treated water in the operation of the plant with or
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prgs%{lllreadsrgp \zlivc?r%segthg %ﬂiér' unit B that is determined to be excessive, as well as the
purification of filters 11, 12, 13 when completing the ballasting.

If no fresh water is available for backwashing during the water treatment, a
portion of the treated water for backwashing is used in triggering the backwashing via the
pipeline 21 and delivered by the backwash pump E. To monitor the volumetric flow rate
and to detect the total amount of treated water in the operation of the plant with or
without intermittent backwashing or based on very high sediment loads almost constant
division of water via the pipeline 21, the volumetric flow rate is detected by means of a
sensor 22 before water is fed into the ballast water tank.

The filters 11, 12, 13 are preferably backwashed with water from the discharge of

the disinfection D. In this respect, the discharge line is optionally throttled, and the water



The filters 11, 12, 13 are preferably backwashed wth

water fromthe di scharge of the disinfection D. In this
respect, the discharge line #5 optionally throttled, and
the water 22 is dlrectly suctioned off via the plpeline
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as, e.g., for backwashing the last filter unit directly
bibRhBhListpieventudt down of the operation, water is used
externally via the connection 4 w thout disinfection or
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conhectigatsefrom et ballhsw@attretew wish disenfpstiondyyl detigeringnwaer bheeans
residual cells in the ballast water during the storage
oftpump A eiarthebgeast De tethanitkamfdctidnatnii S. t o be mai nt ai ned. For
this purpose, a pipeline 21 is provided that is

conngrt el Svinp Aaik aloRBEk ARy ah¥ivater 8 $88ANI8Ring operation,

di sinfection can be carried out To this end, the plant
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backwashed filter sludges, which accunmulate in the
storage time to reduce the standard that is to be maintained. For this purpose, a pipeline

21 is provided that is connected so that a backwashing with discharge disinfection can be
carried out. To this end, the plant has a connection 5 to the ballast water tank, via which
water can be removed from the tank and directed via the treatment plant, i.e., in particular
bypassing the filter unit B via the bypass 20 by the disinfecting unit C with renewed
disinfection and subsequent checking by means of the detection unit D.

Via the connection 3, the backwashed filter sludges, which accumulate in the
ballast water uptake, are released overboard or fed to a storage tank, not shown.

By means of the plant, a treatment of ballast water is thus carried out by filtration

and disinfection. In the ballast water uptake, first the sea water that is taken up from the



bal | ast water uptake, are rel eased overboard or fed to a
storage tank, not shown. By neans of the plant, a
treatnent of ballast water i3 thus carried out by
f||trat|on and disinfection. In the ballast water
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al l ows various operational nodes, which are explained in
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Filter Purl f| cat|on af the Bal |l ast Water Uptake 4.
tregpelt Pkt %Vﬁ’aas%ft EP?%? gency Operation 1st Case:

Bal | ast V\Ater Upt ake The treatnment steps of the plant

consi.sBabist dVaten Wptak¢ on with filters 11, 12, 13 in the

formof disk filters in the filter unit B and a

di sinf Batkveashidg tidFiter deridpaBathsoWatdndJptadedtitermblyRirHication of

principle. The filter unit Bis forned fromthree filters

11, 12¢hel8itergpnnected in parallel, in the formof disk
fllters A disk filter forns the fllter surface by neans

of P agfifef pdlifikRion after the Ballast Water Uptake
4. Deballasting

5. Bypass Emergency Operation

1" Case: Ballast Water Uptake

The treatment steps of the plant consist of a filtration with filters 11, 12, 13 in the
form of disk filters in the filter unit B and a disinfection C, which is based on the
electrolysis principle.

The filter unit B is formed from three filters 11, 12, 13, connected in parallel, in
the form of disk filters. A disk filter forms the filter surface by means of plastic disks
that are pressed to one another. The latter have grooves on the top and bottom. The
grooves intersect if the disks lie on one another and thus form an open-pore surface on

the outside of the disk packet and breakpoints inside. The depth and arrangement of the



that are pressed to one another. The |latter have grooves
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unit D determ nes photonetrically the nunber of organisns

El8étrdlydi £faRELNEER iBRRCIoRSVAL rafge SBRGsSiVE ol fBANdt Rt of i 8rosbh hhd
living during the process o% the disinfection. The

di sinfection in the disinfecting unit C
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the disinfection in the disinfecting unit C is regulated via the detection unit D, which

releases a signal from the number of organisms that are still living during the process of
the disinfection. This results in the control of the disinfection, in that the current is
increased or reduced and thus directly regulates the output of the disinfection in the living
organism via the action of the oxidizing substances, which are formed in the electrolysis
cell.

The incoming and outgoing volume flows are detected by means of sensors 10,
22, and the pressures are detected via the filter elements 11, 12, 13 by means of a

pressure sensor 14. In addition, the determined number of living cells per volume unit of



cell. The incom ng and outgoing volune flows are detected
by neans of sensors 10, 22, and the pressures are

detected via the filter el endhts 11, 12, 13 by neans of a
pressure sensor 14. In addition, the determ ned nunber of
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Backwashi ng during the Ballast Water Uptake The filters
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12, 13 that _are still receiving flow are .
achieving a prescribed differential pressure or a prescribed time interval. Another

description of the backwashing is carried out in Case 2.

2" Case: Backwashing during the Ballast Water Uptake

The filters 11, 12, 13 are connected in parallel. This has the advantage that one
filter can receive further flow while another is being cleaned. For cleaning, the course of
disinfection and thus the filtrate from the filters 11, 12, 13 that are still receiving flow are
used. For cleaning, the backwash pump E has to be activated. By switching the flaps,
the necessary water is prepared and either removed via the connection 4 to a fresh water
tank or diverted from the treated water via the pipeline 21. The backwash pump E

delivers backwards via the filtrate side with an increased pressure of 6 bar through a filter



used. For cleaning, the backwash punp E has to be
activated. By swtching the flaps, the necessary water
is prepared and either remov& via the connection 4 to a
fresh water tank or diverted fromthe treated water via
the pipeline 21. The back h pu E . delivers backwards
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the force on the disks that is applied by a spring
Congtdio8n is achi eved by the pressure of the backwash
punp. The disks are nounted on a filter installation
ki t .InThg kackwasheng,ithestoacd e the disks thahssipphed bt eprejgrtagsion is
nozzl es that are arranged tangentially around its
acherepbethe predurtehuf cheghacidvaghihpuntiye DBlacdkiviassdne waleted ioa affdteced.
It thus results in a rotation of disks, which positively
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filter housings are_cleaned for protection from bacteria
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procedures. To this end, untreated water is filtered in
cleaned disks on one another again.

3™ Case: Filter Purification after the Ballast Water Uptake

After the required amount of ballast water was taken up and before the plant is
shut down, the filter housings are cleaned for protection from bacterial contamination and
as preparation for other ballast procedures. To this end, untreated water is filtered in
addition. The process is distinguished from backwashing in that the filter housing is no
longer used for filtration after purification, and in that for this purpose, the disinfection

output is set to maximum.
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that can be controlled, it 1tself used as a bypass. The
bag ?rf water is now guided directly through the
Sinfection C and sent over board. The disinfection is
regul ated with the signal fromthe detection unit D, as
dictated by the requirenents, in order to naintain the

d| scharge standard. For the case that the
™ Case: Deballasting

To be able to release ballast water, the water is pumped from the ballast water
tanks via the connection 5. The filters 11, 12, 13 are circumvented via the installed
bypass 20, or the untreated water line of the filters 11, 12, 13, shut off by closing the
valves that can be controlled, it itself used as a bypass. The ballast water is now guided
directly through the disinfection C and sent over board.

The disinfection is regulated with the signal from the detection unit D, as dictated
by the requirements, in order to maintain the discharge standard. For the case that the
detection unit D should indicate non-compliance with the prescribed standard and the
current cannot be further increased, the dose of the disinfection is additionally increased

by increasing the dwell time by means of slowing down the volume flow to be released.



detection unit D should indicate non-conpliance with the
prescribed standard and the current cannot be further

i ncreased, the dose of the d#&infection is additionally
increased by increasing the dwell tinme by nmeans of

t he vo f.low to be r
b | 2dfe (el g niyIGe Tt o SVGet e oamin Grer sl
flow, so-called injectors are used for draining residues
infepioRs 4R &sqshior depinipgraeiluesTiiay the balkaet taplie By Ipseiect thibadiast
punps fromcavitation in draining residues fromthe
wigeat puaspes fram kavitAtivh it deinied teasities fnamehe pallagt, tafili. | YWetheble balbhst
di sinfected sea water is guided through the injector.
wathit gumgsl filtetdachnt | dodda fevvall 6dn Watetlis lg@ ki@ hrbhigtothg injactbAaVEHis
nozzl e, produces an underpressure wth which residues
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bofTAR DG TorT P re e kg P ALRKF SIPTE bieghnecton, befor
backwashi ng devi ce should occur, the latter can be

the twe sireagntaeeidirestecheves heasdof a bal | ast  wat er upt ake t hat
is necessary for safety reasons. To this end, a bypass 20
runs around the entire apparatus or nodule. 29 dains
| . Water treatnment plant, in particular a ballast water

5% gt I];g;@ﬁssgirﬁatyencfyqppgrﬁmV| ng sedi nents and/ or renoving
and/ or "destroying living organi sns, which has at | east

one Ifflal ?funyt%rltof(o%g o?%r FiebRast ?antoqhﬁel Jlglﬁ%Eftl&gC%“tﬁe

(9, aracter| |n t at the ection
baclgwash ng) dev1c¥a shoad < occur ‘Ell\llg latper can be circumvented in the case of a ballast

water uptake that is necessary for safety reasons. To this end, a bypass 20 runs around

the entire apparatus or module.



nunber of living organisns of a presettable value can be
determ ned per unit of volune of water and in that the
pl ant has a control unit, by?%eans of which the
disinfecting unit (C) can be controll ed based on the
determ ned nunber of [|ivi gﬁ .organi snms. 2. Pl ant
according to claim1, whereiti™he detection unit (D) is
downstream from the disinfecting unit (C. 3. Plant
according to claim1 or 2, wherein the detection unit (D)
has a fluoroneter for detecting |iving phytopl ankton

cel | s Avedérareament ptanganipsmnsylar bpalimstwsteofreathiestpletiefor

m ni mum fl uorescence and the maxi num fl uorescence can be
det er nréieslifietedimhyes bil/ér rebotingany/k dH@ro@fnngﬁﬁI@g’ o@@ﬁisms,
whi ch has an evaluating unit, by means of which

cal cul g @maQht Feﬁﬁ ot kikt@Phif (ﬂ)%‘ﬁﬁ %?Fe@zﬁ%%e d?s?nfﬁ\ﬁin% R (@)

cal cul ation of the nunber of I'iving phytoplan

and/ or [ 00 ne_ref erenc Ci 28,53

pl em%h%%c erlZqu%ﬂlgﬁfh%&%% P ngcted Oalnug%@? figars ?lﬁf@h the
cl ai ns, n.the detectjon uns% fl uor gnet er,
for defw® ?r ’IVFIVE VP B{ﬂ BISRITBRICCK ‘1%“82’8?16 rmined per unit
m croorgani snms, whereby the tluoroneter has at |east one
l'i ght nglu@e@iﬁ tvater and gpidet haelagehasat eontroBenit, By nmagsmef which
according to one of the preceding clains, wherein the

det ect ttendisinfettifd)nih@3) can be sbvmtngled hasddern thb deteirsinbdnumbler of
by a cuvette, in particular made of glass or plastic. 6.

Pl ant a¢meldlbdiknis0 one of the preceding clainms, wherein
the detection unit (D) has at |east one pulsating |ight

sourf ePf’a%gé&rorcﬁltlg {£asih H%e?amﬁe%%{:ﬁoh 'ugm(D) is downstream from
the disinfecting unit (C).

3. Plant according to claim 1 or 2, wherein the detection unit (D) has a
fluorometer for detecting living phytoplankton cells and/or microorganisms,
by means of which the minimum fluorescence and the maximum fluorescence
can be determined relative to a unit by volume of water and which has an
evaluating unit, by means of which a calculation of the variable fluorescence
as well as a calculation of the number of living phytoplankton cells and/or
microorganisms of one reference species can be implemented.

4. Plant according to one of the preceding claims, wherein the detection unit (D)
has a fluorometer for detecting living phytoplankton cells and/or
microorganisms, whereby the fluorometer has at least one light source and at

least one detector.



source, in particular LEDs. 7. Plant according to one of
the preceding clains, wherein the detection unit (D) has
several |ight sources, in pat@icular at |east one |ight
source With pulsating light, in particular blue Iight

wi th.a _wavel engt h of approxi nat el 20 .and/or.at .
enct “BHB FeegRihe st R Rt ey v ﬁ%ﬁgﬁtgmncwta@>
red |ight W|th a wavel ength of 660 nm .and/or a lig

sour ceNgi & wstalg/mmbéh@%w%@rmﬁﬂrtéf 3 FHeYRtte, 20 Qarigy aBmad# aﬂglass
according to one of the preceding clains, wherein a

st orager plastic.i s provi ded, by neans of which the

det ermi ned nunber of |iving organisnms per unit of volune

of v@t eran€adtolingtodsmRb it Fredd@liat dl4ighsOWhoeinthe dekctivaniey (D)
9. Plant according to one of the preceding clains,

wher ei Rad et G d“@a%n%‘ilohﬂ DAL aﬁ&/%r%ﬂe?st Bﬁ@b&ﬂtfﬁgblﬁbgh%ht
system and/ or navi | gat | on-syst em . Pllant accordi ng

one of tur}e pr arf 1nlgL ffalms vvhereln the filter unit (B)
has s&Veral” PiTters %i 12, 13), in partlcul ar

backwashabl e f Iters (11, 12, 13) h ar rranged.i
seri esf’rfﬁaﬂw(il?g foemgl q]félpe prf&edlr;a %lﬁfnsaw geth tﬁ@ 3@%%%1%& ®)
the preceding clainms, wherein the filter unit (B) has at

| east hevosenverablightisperces, itpartiedarea l¢ast peerleght epurcenvith palsating
nom nal fineness of filtration of |less than or equal to
50 m 8ght, iPparfrbvdatbl@ciigin aiithgn wevedergtiodf dppeoxpmetesod 20gnm,
clainms, wherein the filter unit (B) has at |east one

hydr Ocﬁﬁd/&nﬁ ledsPoRATHt Soiraé oS@MBh@bushelt, € y&kiomesredhaht with

are connected in par allel, in particular a hydrocyclone
W th a,36R8fk ﬁéthrbg@é ﬁl‘nn ar?J/or ésﬁ)gﬂt sBu0 v dWavelength of more than
700 nm.

8. Plant according to one of the preceding claims, wherein a storage unit is
provided, by means of which the determined number of living organisms per
unit of volume of water can be stored in a volatile or permanent manner.

9. Plant according to one of the preceding claims, wherein the plant has an
interface to a positioning system and/or navigation system.

10. Plant according to one of the preceding claims, wherein the filter unit (B) has
several filters (11, 12, 13), in particular backwashable filters (11, 12, 13),
which are arranged in series and/or in parallel.

11. Plant according to one of the preceding claims, wherein the filter unit (B) has
at least two fine filters, connected in parallel, with a nominal fineness of

filtration of less than or equal to 50 pm.



B. Plant according to one of the preceding cl aimns,

wherein the filter unit (B) has at |east one coarse
filter, in particular a coarde filter with a nom nal
fineness of filtration of nore than 50 m 14. Pl ant

accordi to ope of th recedi ng .cl ai wher ei n at.
ol Bl hiolly B onedh ol eGSR o Rt i Pl f i Eyhas
whi ch the pressure drop via the filter unit (B) can be
det er nhlegst onghydopayslonge tigragtiqudartsev Brldhydroayplengs talede ng
cl aims, wherein a backwashing of the filter(s) (11, 12,
13) i scomreriedan paralleth@rpasxéedi hydraeydoes sith alskparstimngtamdof
for a pressure drop via the filter unit (B) and/or
fol | onBp@natomesat t abl e time span. 16. Plant according to
one of the preceding clains, wherein a backwashi ng of the
filter - ) ¢l ied.out -
packa LR bR to dPortfe LKA itk B RARE ofts S s
wat er gressure, in @art.i cular with a ?Eckwagh vvat(fr ¢
pr essufElHY OBC B gty igHaricar asoase EEC WA RgMST GRENCst ©
the preceding clainms, wherein the filter unit (B) has
sever afiltfationef snofg than $9 um.3) that are connected in
paral | el , whereby each individual filter (11, 12, 13)
can hie Plant hedrdifle & orRfdf tMd prbcedlinpodiin®] Wwableth o dda¥€onelftessure
Pl ant according to one of the preceding clains, wherein
the filktgr: 4ajls hBiddd by SRANEEE GHick iR FesshiRARbp Ahe filter unit
cont roH a%rldéi ?/aSII{/re 1to’a% unt r eat elg wat@%ssl I ne, P vvhe? elb)e/runl
the untxeated water line fornms a bypass when the valve is
cl osed?é%?n%féj\g? ar fj according to one of the preceding
cl ai whereip a feed pu is provided, jin .
par 1 Blagt aqsideg 9 operald é@"ﬁsé@zqg@am@a wpsEreRhAckpathingef the
filter wunit (B).

filter(s) (1 g 22, 13) is carried out when exceeding a presettable standard for a

pressure drop via the filter unit (B) and/or following a presettable time span.

16. Plant according to one of the preceding claims, wherein a backwashing of the
filter(s) (11, 12, 13) is carried out by means of a backwash pump (E), in
particular with a high backwash water pressure, in particular with a backwash
water pressure of 4 bar to 7 bar.

17. Plant according to one of the preceding claims, wherein the filter unit (B) has
several filters (11, 12, 13) that are connected in parallel, whereby each
individual filter (11, 12, 13) can be turned on or off with a controllable valve.

18. Plant according to one of the preceding claims, wherein the filter unit (B) is
connected via at least one controllable valve to an untreated water line,

whereby the untreated water line forms a bypass when the valve is closed.



20. Plant according to one of the preceding cl ai s,
wherein a backwash punp (E) _is provided. 21. Plant
according to one of the prec¥ding clainms, wherein it has
at | east one tank in particular a ballast water tank.

t accofy. ng t ne of the prece c). ai, s )
aher G Bl 550 g HBce AR, IHATA G e (A) s
conmponents of the plant is carried out with potable water
and/ or Pivided; indastiqulaswhesgie p feaddiusip Wtihupiteam-frem ghedgter
water. 23. Plant according to one of the preceding
clai nspnmfBrein it has a storage tank for taking up
backwashed filter sludges. 24. Plant according to one of
t he Ju etedhdgrdih@ioBne offiRys srecedidg dlaﬁlsawbyx@ﬁ}s@sbe(cz&hsh bag (E)
can be shut off. 25. Plant according to one of the
precedh hglns wherein at |east one sensor (10, 22)
is arra or neasuring t he vqunEtric flowrate, in
rpr:;;iul(r: Iﬂ chcgr(F %gf rr%n[e ghef TS 1n§ clalmﬁ grre] e?h%s att lecfjlst one,
l'ine. 26 Plant ing to one of the pr ecedi ng clalns,
wher ei f# gyﬁF%ﬁwuﬂﬁﬁghring the vol unetric flow
rate is arranged |n a discharged water line and/or in a
baclddatnivaccerding ipeone2f thepragrdingedaimsi wherem obpskeonshingof the
precedi ng clains, wherein the disinfectionis carried
out w phatsdr intiei doat simignaadiof tleplaft ictweredcaltsvitlBRtald8 water
Pl ant according to one of the preceding clains, wherein

the di ghdrbe®ith diubtiial whier aktBsr with bﬁﬁﬁfree@&ﬁ‘w@ﬂe?ﬁ rolysis
cell, which can be controll ed based on the

23. Plant according to one of the preceding claims, wherein it has a storage tank
for taking up backwashed filter sludges.

24. Plant according to one of the preceding claims, wherein it has a bypass (20)
that can be shut off.

25. Plant according to one of the preceding claims, wherein at least one sensor
(10, 22) is arranged for measuring the volumetric flow rate, in particular
wherein a sensor (10) is arranged for measuring the volumetric flow rate in an
untreated water line.

26. Plant according to one of the preceding claims, wherein a sensor (22) for
measuring the volumetric flow rate is arranged in a discharged water line
and/or in a backwash water line.

27. Plant according to one of the preceding claims, wherein the disinfection is

carried out without the outside addition of chemicals.



det erm ned nunber of living organisns, in particular
l'iving phytoplankton cells and/or m croorganisns. 29.

Pl ant according to one of th® preceding clains, wherein
the disinfection unit (C) has several sw tchabl e,

par trands with at | east.one .electrolysis.cell.in .
b ms Bt adegitiy i dnk o i v s She BT fistesting i
clai ms, wherein short-lived oxidation products can be

pr oduc &9 Iy ateasiongrelectalyais splhrveleh sy kergantrotyd bagad en the
allow for a direct introduction of the treated water

i nt o t deteemwid owmeertof 1i8ing Rpamsmscic particwlgr livong pkytoplankien
precedi ng clainms, wherein it has a degassing and/or

vent i | aglisn@ddewie®ofgh8)sinsi N particul ar wherein a
degassing and/or ventilating device (18) is downstream
fro iy . . . il . '
one o e SPRIEEHR OR b i hinkS AR PP URLITE oA uni
oper at in a back and/ or . t.ank- enpt yi ng nmd i .
b o SO Ry RR R AL AR RIB R | B YBublisig et n
the nunber of living organisns of presettable size per
unit of?¥'d%fre of the water, determ ned by means of the
detection unit (D), is carried out by neans of the
di si3tk Bant aegoring to @e adlelf weceding ¢lamisnyhergimsbaridivefl oxigation
filter unit (B). 33. Plant according to one of the

pr ecedprglucts ahmbe paldecei by mewens pif @t digafectiey uap@r)atvathiatlow
an energency operation node, in which at | east one

bal | astorwediRtt intrddction Jfkid 1Rshted Ratdr iMPRE SnditdHenen20)
while avoiding the filter unit (B) and/or the
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wher ei gn(}/gre verl)llti?acclitng %%éicg (18); in particular wherein a degassing and/or

ventilating device (18) is downstream from the disinfecting unit (C).

32. Plant according to one of the preceding claims, wherein the plant can be
operated in a backwash and/or tank-emptying mode, in which a disinfection,
which can be controlled based on the number of living organisms of
presettable size per unit of volume of the water, determined by means of the
detection unit (D), is carried out by means of the disinfecting unit (C) and/or
filtering by means of the filter unit (B).

33. Plant according to one of the preceding claims, wherein the plant can be
operated in an emergency operation mode, in which at least one ballast water
tank is filled via a bypass line (20) while avoiding the filter unit (B) and/or the

disinfecting unit (C) and/or the detection unit (D).



nodul ar design, whereby in particular the filter unit (B)
and/or the disinfecting unit (C and/or the detection
unit (D) in each case form niftul es.

34. Plant according to one of the preceding claims, wherein the plant has a
modular design, whereby in particular the filter unit (B) and/or the

disinfecting unit (C) and/or the detection unit (D) in each case form modules.



