TANK ARRANGEMENT ADAPTED FOR A SUBMERSI BLE PUMP TECHNI CAL FI ELD The present
invention relates to a tank arrangenent for a marine structure. The tank
arr angenmewo 208)/3dmpt ed for a subnersi ble punp, the tankprarsangensiFil
conprises a circulation conduit for circulating liquid to enable the
subnersi bl e punp to operate in an advantageous condition substantially at
all tinme. The present invention also relates to an assenbly of a
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marine structure, such as a ship or a sem -subnersible unit, is often
provided with one or nore ballast systens in order to control the draught
and/or the_inclination of the marine structure. Cenerally, a ballast system
conpri ses BE%ENV%%1F¢%Pk and in fact often a plurality of tanks, which is
adapted to_be filled mnth a wat er anbi ent of the marine
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aforesaid water filling assenbly. However, in sone operations, intrusion of
air cannot be avoi ded. For exanple, when a ballast tank is dr ai ned of

wat er, theB£CKSROUNSDRFtHhat INVENTION | ow tank | evel in the ballast tank,
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fluidly connecting the tank and the pump as well as means for connecting the pump and

20 the environment ambient of the marine structure such that water may be pumped from the
tank to the ambient environment. Generally, at least a portion of the pump assembly is in

fluid communication with the aforesaid water filling assembly.

However, in some operations, infrusion of air cannot be avoided. For example, when a
25 ballast tank is drained of water, there is a risk that air, at low tank level in the ballast tank,
will be mixed with ballast water and guided towards to, and later introduced into the
pumps such that air will be entrained in the water filling assembly and — at a later stage -
in at least a portion of the pump assembly. As such, when a ballast tank is to be emptied
of water, there is a risk that the air in the pump assembly will be guided towards the pump
30 and hence introduced in the pump. Since air generally adversely affects a pump, the

presence of air is undesired. Moreover, at the completion of a ballast tank emptying
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fluid and/or ballast fluid in the caisson fromthe hig
20 Today, this is often solved by having a plurality of pump rooms at different locations; this

ensures that always one ballast pump or bilge water pump remains operational.

In view, of the above, it may be realized that there is a need for improvements in the field

of moving fluids.

SUMMARY OF THE INVENTION

The above mentioned drawbacks are at least partly solved or at least partly reduced by a
tank arrangement according to the present invention and more specifically, a tank
arrangement for temporarily hold bilge fluid and/or ballast fluid in a marine structure. The
30 tank arrangement comprises a storage space defined by at least one tank wall, at least
one fluid inlet for introducing the bilge fluid and/or ballast fluid in the storage space, and at
least one fluid outlet for permitting removal of at least parts of the bilge fluid and/or ballast
fluid from the storage space. The at least one fluid outlet is at least partly formed by a
caisson adapted for receiving a submersible pump at a submersible pump position in the

35 storage space. The submersible pump comprises a high side and a low side. The caisson



side of the subnersible punp to the | ow side of the subnersible punp, when
the subnersible punp is in the subnersible punp position. The present

i nvent i orwpnrow/dess2f or a tank arrangenent whi ch can be ®CITISE2@d/09458h a
subnersi bl e punp. The tank arrangenent enables a subnersible punp for
punping e.g. bilge water or ballast water while being constantly subnerged

In water, cJIOWr@Qé/atrIg%?\éhQ%r&dqﬁlorn'c%b? raévﬂ“!g #Llﬁle%'ﬁd 89 o8t ddapRady@nkie al 1

in the punp i nsuftficrent aving a tank arrangenment which
i s adapt edtifcalatien @fuﬂ:smsspmeof;ﬂwblgeéww wlqrgzaﬂaﬁéiu@urbwt@r@ql%p@fr@mfbe highe

tank arr ag%g(?é@f%e 's@orh&%@lewfﬁtth@‘o?v {]H’é oﬁtﬁg sﬂﬂ)rﬁ&%b‘l@&%ﬂ%emﬁé‘ punp roons

are fl ood uring a reac | ge water and/or ball ast
wat er purrmurbgﬂebebiem)s@plI%@sth%xld@ﬁ@félbfeowummixmﬂo@ due to flooding of the punp.
The tank arrangenent can be operated to separate air entering the storage
space together with the incomng liquid, to be a tenporarily storage
chamber f oFhegiresartt ol irauifies Rnd tank ar@naemppt wiieh eanpheceldieed Withed ni ni mum

Level of 14 alekibi oLy ﬁé){a QSraR nt%ﬂétgééqufarhérs?b@w&?o@foﬁnﬂ”%é° be

substantially const nmer ge Acco to an aspect of the present
i nvent i on,bilghevagar o @a@s’c vyﬁ@r wihﬂee:malag p@rrrﬁtwlfmubftnetg@ﬁ‘m wg@é ta@rebémovme

circulati O[Hefr%lﬁﬁf fgtﬂjrg%glﬁ@ stéﬁg}ﬂldﬁé't@gl fnh(ﬁe HJFPIW &Iméd?ﬁmémtpbﬁb fafd. B

circulation c e circulation ow val ve enabl es acontrollbedflow
whi ch i 10 thavingentabk egamrfjeifeast é/htChcb?a@(i}?iﬂt@%f@f 8 SHAMEISBIRs PYIOR, 2 WY si bl e

punp so tf’g%tb ?ﬁbl@%ﬁﬁgt fh@g bH\@ﬁt |§‘Pélsl%9f@é?>ﬂ91%%#tﬁé’ﬁsl% BRSEd Wiken

pur pose, |ng ter or wat er. The outlet of the
circul ati mmw@mstar@ﬁﬁocmivalt @@é@lﬁ%WW' yeadchy MAwy ddoe watehan@piosallaptwaler t he

subner si bgﬁn@e@r%ﬁﬁ;fg et x?ﬁééﬂ%ﬁany &u@qoﬁﬁéd@éomewﬁ cmect'éh@tlon

conduit c oW Si e of the subnersib nﬁ when t he
submer si bl arq@gmenfsca@rhea@meqi P geperalelBirepising éhemﬁwg@é@aq%t@@ﬁ qhath the

(S:Imr)?rglr 2% ﬂg%ﬁ%ll&%@ég:ﬁ aecQ% Qr%rlﬁ/'ﬁ(ﬁg%é Xhé?ﬁ%q)%rlﬁgulgf@rphc;ukbear{oot’ﬁ/rﬁélﬁ'@m()f the

di ment of present invention, the
C|rculat|dhe@dﬁ@%ﬂ@ﬂw%ﬂbﬁM@ﬂWh#b@gﬁ“ﬂh@'%ﬂ@ﬁ§a§ﬁeéﬁﬁﬁt@ﬁﬁmW&ﬂﬁ into the

storage Sps%%ﬁweré?ﬁg@ﬂ@? b RE sb@étf{r’itlaﬂy oérré%arﬁl ?&%é@g‘e@n conduit is arranged to

t he cai sson outsi t he storage space, ned by the tank walls, and
thereafter extends into the storage space. ThIS enables e.g. a C|rculat|on

[ ow valvendBidit ORI % 006 sRUlBLAR iRbnEdL 1! Q@GR RPBARING bEndkl ||

permtting the e CII’CU ation conduit as nentioned above. In
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enables different operating conditions for the submersible pump so that the operating
conditions can be adapted for a specific purpose, e.g. for pumping bilge water or ballast
water. The outlet of the circulation conduit can advantageously be arranged in the
25 proximity of the submersible pump position. Optionally, the outlet of the circulation conduit
can be arranged at the low side of the submersible pump, when the submersible pump is
arranged in the submersible pump position. The circulated water can thereby be directly

propelled onto the low side of the submersible pump.

30 According to an embodiment of the present invention, the circulation conduit extends
through the at least one tank wall into the storage space. As such the inlet of the
circulation conduit is arranged to the caisson outside of the storage space, defined by the
tank walls, and thereafter extends into the storage space. This enables e.g. a circulation
flow vaive to be positioned outside of the siorage space whiie stiii permitting the

35 advantages of the circulation conduit as mentioned above. In an embodiment according to
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power and/or control cables to extend through the lid or to permit cables to be connected
to the lid for power and/or control management of the submersible pump. Optionally the
submersible pump itself can be provided with means of sealing the first end of the

25 caisson. Advantageously this can be a circumferential seal flange extending around the
periphery of the submersible pump. The submersible pump can thus be fixed to the
caisson preventing the submersible pump from torque imparted by the flow of liquid or via
e.g. rotating blades of the submersible pump, during operation. Additionally, any cables
can be attached to the submersible pump at the dry side of the submersible pump, while

30 permitting the wet side of the submersible pump extend down into the storage space of
the tank arrangement. Thus the power cord/cables does not need to be constantly
submerged, however, the benefits of a submerged pump, as described above and below

are still achieved.
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circulation conduit. In such an embodiment, the means for removing the air from the
storage space comprises a priming ejector. The storage space can be adapted to enable
air to raise to the top of the storage space, e.g. by having a dome or spherical formed
structure of parts of a tank wall or arranged to the tank wall.

25
The priming ejector is advantageously promoting the air fo be removed by means of the
circulated liquid as motive power. This reduces the need for separate power sources for
the individual functions. The priming ejector can be in fluid communication with an air
discharge conduit, which in turn is arranged to discharge the air outside of the storage

30 space, e.g. outside of the marine structure. This embodiment is a simple yet effective way

of discharging the air.

However, optionally or even additionally, the priming ejector can be in fluid communication
with an air discharge conduit which is arranged to discharge air inside the storage space.

35 This solution enables the submersible pump to finally discharge the air from the storage
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wher eas t henmoset Beowef atdier qatrp! G&Ib@rv@ﬁna siecigitdensth for eeysenieg feui d | eaves
the punp i f t i si dex

expr essi ong%bpn rgblgé)u%lpefforrrt‘?gSG S‘t%bg}%ﬁ @]8 Q@%{&s@?ﬁgﬁtr t;éo%%g?r%?h %mesptode of a
punmp, to &na:ilzjcbretoatr(slwbslkaanti ally nor rral water level in the punp, which in
turn enables a substantially normal operation of the punp

20 The present invention provides for a tank arrangement which can be integrated in a
conduit system of e.g. a ballast system, generally because it can be made within a
generally confined space. It further has a high reliability of operation and service and can
keep the submersible pump submerged at all times. The present invention can further
provide a one-way flow into the tank arrangement, circulating parts of the water, and

25 provide a one way out from the tank arrangement for the water.

DEFINITIONS

As used herein, the expression “pump” relates to any type of device being adapted to
move a fluid (i.e. liquid and/or gas) such that a higher pressure of the fluid is obtained.

30 Moreover, the position of the pump wherein the fluid enters the pump is herein referred to
as the “low side” whereas the position of the pump wherein the higher pressure fluid

leaves the pump is herein referred to as the “high side”.



BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention will be described
in greater detail with reference to the acconpanying figures, in which,
figure 1 wbawsy/4ssehenatic illustration of a ball ast sy®CersEad/05@mk
arrangenment according to the present invention, figure 2 shows one

enbodi nent of a tank arrangenent, according to the present invention,

conpri si ngﬁ\s%ée%ﬁ%regrﬁhgé ?%Jr%a%#g&ﬁ‘r ﬂmﬁﬁg Pé?g\@s Wﬁe?@%@l e frenin tRe lodNdde of

arrangenent’, accor esent 1nvention, conprising a short caisson
equi pped wi puma to echlds eabbgantially nbingal matet lasbinghe pementtich indHn efablgstank

arrangene%#Pﬁggﬁ%g%iHgaQ% kﬁﬁ?gfﬁgﬁghpinvention, conprising a short cai sson

equi pped oseabl' e e 5 shows one enbodi rent of a tank
arrangenent, according to the present invention, conprising a short cai sson
having an air discharge outlet outside of the storage space and, figure 6
shows orie BRIBOEDERECRIPATON QrahkE & dHErent , according to the present
invention, conprising a short caisson and adapted for a submersible punp
havi ng a |Tihg dresent ingentDETAI bEDeSEEERITPITEaRr dFtaPREF FRRENCEIBOBI MENTS Fig 1

shows a sgﬁgg@higﬂﬁiﬁﬁﬁﬁ%gﬁwﬁaklast system 10 for de-ballasting water from

t he ball ast - a tank arrangenent 100, according to the
present i rigerg 1 swscaachsenalis dysirationtsd bl kgdast sygemranddanisarangegieabl y used in

a marine Sa%'&b'r%%rﬁét?tf(é"&?esérﬁﬂ%ﬁiorﬁucr‘ as a ship, facility, sem submersible

unit, or any o mari ne or oating unit, arranged in a body of water
with a @eélgh@%ﬁhmmeﬁfﬁ@om?mﬁ adamrangerget, Bacaraisy taipstreeRerd nmay

pr ef er abl Xn\%%tiHﬁ,ec@rriprﬁsiﬂﬂ%Q%g'éé&%ﬁr sible unit, i e a vessel having a deck

and a float and one or re supporting col utms connect i n&] t he deck and the
float to digereahsldver one ersbrslimantissd aratledrangamest, Ra¢Araiad & Nadrercdt nay be
provi ded withy ALLL Y bt Rakb Ao FYRIGT LRoRRBabik flgpar ti cul ar, a

sem -subn@i%ﬁﬂﬁ%’mﬁmpt Irrgy bérprgv(lﬁge% %ﬁdh one t?al I%st system 10 per
suppor t i ndigo 4o nete eheadi)eing agank asanosenerrawdieg ta e nesesent i nventi on

conpri sgs aferkisa {YEE)@%HQ%L&Q??%E%FSW@ SERNGIA tebiosBal@lid,ast system 10

conprises a plura 0 last tanks ‘as indicated by the dotted lines in
Fig 1 The flgald ashoveyeneemi@linpsiof edapr drswgerent, pseoriing & thedreReint 20, al so

referred tiR/e\MtiBr}{', comprising a short caisson having an air discharge outlet outside of the storage
space and,;
figure 6 shows one embodiment of a tank arrangement, according to the present

20 invention, comprising a short caisson and adapted for a submersible pump having a lid

function.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Fig. 1 shows a schematic view of a ballast system 10 for de-ballasting water from the

25 ballast tanks, to which a tank arrangement 100, according to the present invention, can be
used. The ballast system 10 is preferably used in a marine structure (not shown), such as
a ship, facility, semi submersible unit, or any other marine or floating unit, arranged in a
body of water with a sea level. Purely by way of example, the ballast system 10 may
preferably be used in a semi-submersible unit, i.e. a vessel having a deck and a float and

30 one or more supporting columns connecting the deck and the float to one another. It
should be noted that a marine structure may be provided with a plurality of ballast
systems 10 and, in particular, a semi-submersible unit may be provided with one ballast

system 10 per supporting column (not shown). The ballast system 10 of the present



5 reference 110 bel ow, adapted to provide a fluid conmunication between at

| east the ballast tank 12 and a tank arrangenent 100, according to one
enbodi mrenwoabiwi3esspr esent invention In Fig 1, the first pcmiseeoloondwi t 20
includes a plurality of pipe sections 23 24, 26 which are connected to one
another so as to formthe first inlet conduit 20 although one conti nuous

pi pe may d ta BBl SERMAR YorRGHRE Ses
a 10 val v%@é% CMNS n%\réot e.aE&htﬁ} M”?gttw dp% I%\?lve?dﬂyand/ gr %ut of t%eﬁta)gaél | ast
tank 12 Tmeplbraallnlyaébaﬁ%sgta@m a@mﬁwratekﬂéw too Apitaddlines & bidl e wat er suppl y
conduit 30 and a liquid discharge assenbly 32 wherein the bilge water
supply conduit 30 may be connected to the first inlet conduit assenbly 20,
pr ef er abl yTherhadagjisysieval Gais@aompifses edisstimet donduit 80, BcorekRaig¥tBssenbl y 32
general | oo B Dowalelict iy il flon 8bridas o Rkt AT angenent
100, as Al F% %H?;ec?wcbrg{og\g é(5;1;:l)teé31rt8ergwget 'al bel c')w |nger ally, the liquid
used in t r@n@@uwrastz IYE2 tamk;aaah@er@@ra Tt aacotsiing tp@ng@ﬁwow&ﬂt pf e present
applicati hq HELs @81uPdity ofPiS&lctiond sulipd S@ssi |
fuel or tﬁmﬁmlgﬁ hﬁ rdtmféb%%g@%&;@ﬁ?d{ts%ﬁﬂgkira ?Eu IyO(r?nge:er?tlol nvention in a
non |im tiwigchwang, coge@cte@toecrna@otméao as ta foguitiee flrﬁ@nhei eeduit g stheushdiiet 20
20, 110, t b ool b Blab o ge2a shows
a tank ar r%ﬂt'@%ugtp dfggég} ggg%ddmr??éO\%F (;ﬁeem]gp % %:marllJ Oﬁ? he B/Ir:eogwe}qte 2

i nvent i, vaiwe aprfeatantrotiog did Irq@srﬁfdiq@alﬂtany/ompvwféh%b%@gt t§@leﬁ2 -on More

speci fi caIIy, figure 2 shows a storage space 101 formed by a tank wall 102
and parts of adjacent ballast tanks 25 103 and parts of the hull 105 A

wat er | evelhelgdastsysieso! Ghoher conmrisemk bige walgepmly amduit 8fppd 8dguig | i qui d

| nl et 110, qn%]cﬂasdﬁtﬂs%ﬁgwrwﬁe%lh% Pé)ﬂg%@vét@%ubbl?%%n&tﬂ ﬁmﬁ?ﬂg%rﬁne%%d%m' oned

above, in ter “and water inlet for
i nt roduci rge fitst IngAsondsiil ageemaly &6, @mﬁ?’r@my Buouchist vake & Wherepstthe lietiér age

space 101 4 &gw mgf% %Bg%ﬁ%uﬁ% dfdd%mﬁ]ca%@@%tﬁ%é&t@%a#tﬁ@%&nkpart|y

receive a su renoving at |east parts of the water
in the stcm@gxeempafc@m@&walrfw@suﬂféﬁd Ip@fﬁﬁfﬁgjewlheé@% Geieelyf e Hfed gsed Nl east

one bal | asf,. 1,20 s#‘térﬂqm@ée%rw&ér L& !sc%r%@srgé?fﬂcta%rﬁp {iBhd |0Yhe£'q18&x§é Hﬁ?rﬂfb in

the storage space’the water IS thus only passin rough the tank
ar r angenentsedisueh s oil, sliasehpoii@ fqsky fusbart tae ned Fon Hé“’@%ﬁl@f é‘ﬂ?%@érﬂ%t The

tank arr a%}@%ﬁnvét@iﬁ%n it aar%ﬁghﬁt%gt\ﬁaf eCelMRr tNRed %@T@&@' eEriRUpRt d3uat a

suoner si Di'e ‘punp posit I s arranged i nside the storage
space 100 4% “iﬁthesanémkataaasamyetﬁ‘@h@r 4 00rality affydetshown enbodi ment Thet ank
arrangenment 100 can be filled by nmeans of gravity or by punping ball ast

and/or bilge water to the tank arrangenent by the submersible pu
Figure 2 shows a tank arrangement 100, according to one embodiment of the present

invention, in greater detail and partly with a cross section. More specifically, figure 2
shows a storage space 101 formed by a tank wall 102 and parts of adjacent ballast tanks
25 103 and parts of the hull 105. A water level 104 is also shown. The tank arrangement 100
comprises a liquid inlet 110, in fluid communication with the first inlet conduit 20
mentioned above, in the shown embodiment, a bilge water and ballast water inlet for
introducing at least bilge water and/or ballast water into the storage space 101. The tank
arrangement 100 is further adapted to at least partly receive a submersible pump 130 for
30 removing at least parts of the water in the storage space 101 and/or for pumping ballast
water from e.g. at least one ballast tank, bilge water or the like for temporarily containment
in the storage space. The water is thus only passing through the tank arrangement, i.e. it
is temporarily contained in the tank arrangement. The tank arrangement 100 is adapted to
receive the submersibie pump 130 at a submersibie pump position 131, which is arranged

35 inside the storage space 101 of the tank arrangement 100 in the shown embodiment. The



As is noted, the tank arrangenent 100 can be adapted to draw liquid froma
plurality of tanks, such as the ballast tank 12 via the first inlet conduit
assenbl y w0,20tmi34s2so from enmergency bil ge water tanks BQT/SEBR01005ER1 bi | ge
wat er conduits 30", each conduit can of gcourse be arranged with a flow
regul ation valve 34", 34" The tank arrangenment 100, according to the

present inyenti - E%%‘%@“ b18,s8h A fhigant 1y
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for exarrplvmt@xstoctramtabbarremgenmmébytherwbgtmi@lgmwace 101 is about 10, 15, 20,
25, 30, 35 nB The storage space 101 can typically be about 10-35 nB The

bal  ast tank 12 is in the order of about 100-1 500 nB8 The tank arrangenent
100 is exexdiedofedr tha taray dretngeminid] GOf eandret adeptesida deay duid figmmarwality of

operatian,.and. |, assht%'lb%%#?ta%?%%%att?@‘tﬂrstt kﬁ?ettcaﬂ(li‘unaﬁsrs@l‘?ﬁf?%n%ut]a(?& FAHPri ses a

confined storage spac an open space he ambi ent
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than a ballg ek;[eaénrlkan e&thﬁ%ﬁBgﬂégwgﬁc{ﬂﬁal R4 S30f an outlet 139 thr ough

whi ch t he vva be ‘conaduc rermva fromthe storage space 101 The
cai sson 140, of which only parts are shown, conprises a first and a second

o T3 MRS SRS, Bl ROB L Al e dipatfAgRAR] 1k Meaags ond

end 142 of Fha AT ge space

def i nedics paeee b1, tmegmaqcﬂotlwamlaﬂam@n tblalsltcﬁéme sRatk ©f @@a”%ﬁéﬁWh@ql?Lﬁsl baja® The
second en 4 el L,hakopnels t

subner si blcl%%k 1?2 %rf%%%pvaw Aé%gﬁg%?’?eodﬁlgﬁéqqﬁ% ﬂgggg%ﬁé@g} (@eléab@utoﬂé gglét@?on 131
The cai ssd, :B@(B&raﬁ T@etSMagé)wa@dé@ﬂ @dn tywiqaHvhe deowy 1@cﬁ‘@cmctTh\?@la AshEENKat er

during renpval, f£Q er%‘?a%tﬂﬁ 8@?5&6’%?%%%%:5#@@%%% ¢80 %%Q@rté&%r'atv%ﬁétﬁ/

functions asacon shown I n it can be in fluid
comuni catdf oiffeveért hr%smtsellurlm)mfmaﬂ oaearatlcfroaw s sboal b@fﬂoteﬁéh%é'ﬂ%?anf(r om t he

storage a?%%g%r%zm’nﬂﬁ oﬂb‘?ﬁé‘@s égoﬁf!n%w rrgaeb%b%céqgw | Rl & BH%)S JatQ 10 be

any means refe a rot namc unp, such as an
el ectri Calamtamtranf/lugmerpuws |tvma>hbc—are@ap@@l|a{s>a et of agbailg@)mong@o MR E Fhemhe
subner si bl engégrw k130 shoul d however be adapted to operate subnerged in

wat er andbt e adapted to be able to be on stand Dy in a suonerge a
condition for alonger period of tine A submersible punp generally has a

lhler met i cal | Xa@se%l Tezﬁi) f%s%ar% S3h o%ﬂé{HlS@th%B iji G/ﬁlcﬂlﬂvg@w%g%e LQnnd%e@SCIL@HS t he
quid it TS su he "subnersi b conprises a high
132 and2a rbmwvglf@m mssstoﬂxa@@ sk dOi ohhe calsson 140 of which only parts are shown,
comprises a first and a second end 141, 142. The submersible pump position 131 is
arranged at the second end 142 of the caisson 140, in the storage space 101, i.e. inside
the defined space by the tank wall 102, ballast tanks 103 and the hull 105. The second
end 142 of the caisson 140 is thus adapted to seal around the submersible pump 130,
25 when positioned in the submersible pump position 131. The caisson 140 can either be
adapted to provide a conduct for the water during removal from the storage space 101,
i.e. the caisson 140 itself functions as a conduit as shown in figure 2, or it can be in fluid
communication with a water conduit 145 for removal of the water from the storage space
101, as shown in figure 3.
30
The submersible pump 130 may be any means for moving a liquid but preferably a
rotodynamic pump, such as an electrical centrifugal pump, with a capacity of e.g. about
500 m®/h. The submersible pump 130 should however be adapted to operate submerged

in water and to be adapted to be abie to be on stand by in a submerged condition for a



conduit 150 is arranged to circulate fluid fromthe high side 132 of the
subnersi bl e punp 130, when the subnersible punp 130 is in the subnersible
punp posiwoaniol34882, to the | ow side 133 of the subnersiPbirSEpuUNoSEE30 or at
| east back into the storage space 10 1 Ryeferably the circul ation conduit
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a pr edetcerarcuetbrdesiduied5¢ ahaidss thatsebmeamsipldpurcd A 3 fakeobarated irght Iedns a first
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t her eby otﬁngi%segoﬂép%erptr”léqr %O%Pglgﬁvlg udrrulrlehcgr;?@&g? E)Hv%/?Fh\aégeﬁggﬁg'%lﬁghbgggg%ﬁbl e
punp 130 RFercoexidamider befsubmeigsd irealkcozkit sysiam, when gobroenged irctheltavw rat e of
water is to hi the water which is circulated through the circul ation

h
condui t lﬁragg%mgrét'reduced or the circulation conduit 150 can be closed to
conpletely stop the circulation of water through the circul ation conduit

150, in order to decre h [ - tain a
' 2
rore pret dh e LIS TE0P [us ar aersr Pl EhPreROA o eE g
ci rcul at i dne easrokrisiblelBE0np $30 for &xemghowriedhd eetione wpefstioy caetition aeh bg a
circulatiop.flaow val ve rises i I aneut | et
Tbd The ciPEtr e PBR STl af0d GETRh ARSI ik SR ED At Lo 8P
g_dvant age%umwaag pmd?arir@hopamtmgfdoomﬁioraminbﬁécdﬁ ey baveny beding! wilure@iEaafdPwg t he
iameter of, the circ 1.on..c [ : I i fl ow
I

vaive 16 17cuheafi Bah B QORI TR o s Rhife Ao
el ect r omi crotomtrioflowriot witiCUe ptuonpspes desgndie mely cousavibetiond, owchatived 151
froma r erH?atmeage due to e.g. cavitation, or bad pump performance. If the volumetric flow rate of the

water entering the low side 133 of the submersible pump 130 is below a predetermined

desired value, water may be circulated through the circulation conduit 150 in order to

increase the volumetric flow rate to thereby obtain a more preferred volumetric flow rate

25 for the submersible pump 130.

For example, if it is realized that the volumetric flow rate of water is to high, the water
which is circulated through the circulation conduit 150 can be reduced or the circulation
conduit 150 can be closed to completely stop the circulation of water through the

30 circulation conduit 150, in order to decrease the volumetric flow rate and to thereby obtain

a more preferred volumetric flow rate for the submersible pump 130.

The circulation conduit 150 is in the shown embodiment provided with a circulation flow
valve 151 and comprises an inlet opening 152 and an outlet 153. The circulation flow

35 valve 151 is not necessary, although very advantageous. As an option, the flow can be



| ocation, the flow through the circulation conduit 150 can be controlled in
a precise way. 5 Thereby an advant ageous volunetric flow rate can be

provi ded;wenatlismg2very good operating conditions for tireTsERmOSISH] € punp
130, independently on which operation the submersible punp 130 is intended
to be used for. For exanple, if the subnersible punp 130 is used as bilge
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about 50-1° meve ner5| I's used ["ast
punp rel atthvelrwénoghlowowiweaﬂw1vwh|ukream be cbmrmmtadatlr@stlmtvren@@@tly edh ae. g. about
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means of thé circu ion con optionally the circulation flow
val ve 151 Ipcatian, the flowrhnoogt te mroquMWcm@uadl%mra@@mrodi@émaﬁ pregisewalli ti ons.
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partly to ena eous opera condrtions the”s rsible punp
130. One ammmggueodlsom:qdermmsngmemrtﬂn pumma@;nn(ﬂ@eﬂde@hmlwl@h bresetiondbet  of

air, or to u%ﬂ%% &i%ﬁ]%d‘lr#%qgmgé}n@gg?ongég for €Ntering the | ow side 133 of the

subrrer si bl'8 according to the present
i nvention, the subrrer5| bl e punp 130 is arranged in working cooperation wth
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posi ti Oneﬂ%ﬁﬁ%g %eé léggglrasé't g rﬁ;lg péfém/ef?/%g% ¢l é'rl%!umeﬁéc fm/@fgéé Qﬂe%swed

arrangene I'ses atton condui whi ch ext ends
from the od.gcatloat iQﬂ"—iES@ibmnEYtu or almsa% 140 fri msﬂ"h@ou)watlrm@r@mp% dw tod mehes

storage Spq?ﬁe &pljguaitlo@gg <%U1t 1%q|a%h%§d@r%r|§/§r} ctirggl%ﬁoﬂlé %l?é "iﬁ{' cfah%@’ of the

circul ation con a seco I NSl € storage space
101 and dmmtrslie'de‘amr@zﬁdeiMaﬁiagsiva@nernatmg&@,rldit@%n ejector outlet 30 163b at
a mXxi n% poi nt 165. As is noticed, the mxing point 165 is arranged
substantially at the bottom of the storage space, near the hull 105. The

ci rcul at i oks menituiet!, Ar50bjacitte s tig presern imienden &ttd ehleagimdivtto ee2blar e

L ow rrom g 8Be s erResBhyte BEfeSUFERIERHT 130 o BVEPEetts raui ¢
162 bef or eoptehminglconditien dirsloherqyedieat lowrrenduohokaider L33ebfe a tedusetbappgitbl e
punp 130, WIEN, iering the low side 133 of the submersible pump 130. In an embodiment
20 according to the present invention, the submersible pump 130 is arranged in working
cooperation with a priming arrangement 160. In figure 2, a priming ejector 161 is arranged
in fluid communication with the circulation conduit 150 and the low side 133 of the
submersible pump 130, i.e. when the submersible pump 130 is positioned at the
submersible pump position 131.
25
The priming arrangement 160 comprises a priming circulation conduit 162 which extends
from the circulation conduit 150 at a first point 163 outside of the storage space 101, and
circulates parts of the circulation flow of the circulation conduit 150 to a second point 164
inside of the storage space 101 and down stream of the first point 163, to an ejector outlet
30 163b at a mixing point 165. As is noticed, the mixing point 165 is arranged substantially at
the bottom of the storage space, near the hull 105. The circulation conduit 150 and the
priming circulation conduit 162 are connected at the mixing point 165 and thereby permits
the mixing of the flow from the circulation conduit 150 and the priming circulation conduit
162 before the flow is discharged at the low side 133 of the submersible pump 130, when

35 the submersible pump 130 is positioned at the submersible pump position 131. A priming



35 the subnersible punp 130 is positioned at the subnersible punp position
13 1. A primngconduit valve 167 is arranged to enable regulation the flow
in the prwoing/cisseul ati on conduit 162 The prim ng condect/Sea0109©506i7 can of
course be connected to the ECU, nention above, or any other control unit
The m xi ng point 165 is advantageously arranged as shown in figure 2-4 in

which th int. 165 is illustrated. |
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direction towards the | ow side. 133 of t I RWTR - o]
devi at e bypatre_(\y?%egqngﬂgypﬁgwﬁhe ﬁir?uq’%@%&amtc%% % §eirgtg&lhs ar Péﬁ%‘é‘gﬁg gGét he
pri m ngiejfetivs ol canitpés rird & fisiy @inrsurdcation whthdine lvawsdd&dhofithe r oduced to

the storage, space 101 fr the inLet 1 : r ~ t or age
space 101 Sﬁﬁgpeéﬁ'ﬁe PHWB\)&&WfW&M?r‘L‘ P66 S(]:Zgzrlrb”ﬁj?tééégs @%gﬁ \éﬁjgllt%rtcgﬂ%@pg}?zni ngs
arranged ajiosgntidle enelpyaihetordconduliti®dwhhebtyteasndhié 162 tenpliseeal taggadi s

| owered, permts . a |arger .anmount, of air.4n i - j&:+166 b
provi di ng 1A+ gde !Oﬁ?tgqn PPERPIRGOT© t%y?éa?r' gg? %%ﬁée? é%g%\éﬁ%\/ﬁﬁgﬂ%dﬁm may Y
pass i nto tdvewiRiensure i éuic oackrorted @GoTdtethprinner ngnadjiteléBand/bé thepulters t he
surplus air fr. he storage space 101 ns, of ' 1 m t he
vt or 1 1REIT R RE Ber e Rg et R R b BRALy B A AR ™ L%
at the m xbwgrdgahdlowldde ttloftthesutadsible @mit hD, lbowvicieldate 88 twbulehiglow.
subnersi bl e punp 130 The air is thus m xed with an appropriate anount of
circulated water to provide an anount of air at the |low side 133 of the
submer si bl & piurgnd30covhiutH66 & adapeedh hetprimitceeitepe] 6t drer pdyynits siplus air,

Them xi ng 61 e 8 dnirord onesrRage S abp e My s et P i e
and/ or 1 Xirdrhencadtorabebbh@s10di. The tineematag cofdugwobfcotpdsas @ plutadityi@n condui t
150, ther ec?;}énﬁ%%%lnjaﬂged along the removal conduit 166 which, as the water level 104 is

lowered, permits a larger amount of air into the air removal conduit 166 by providing a

larger inlet opening i.e. a larger area through which air may pass into the air removal

conduit 166. The priming ejector 161 pulls the surplus air from the storage space 101 by

25 means of motive power from the water flowing in the priming circulation conduit 162 and

introduces the air at the mixing point 165 and thereafter at the low side 133 of the

submersible pump 130. The air is thus mixed with an appropriate amount of circulated

water to provide an amount of air at the low side 133 of the submersible pump 130 which

is adapted not interfere, thereby still providing advantageous operating conditions for the

30 submersible pump 130.

The mixing point 165 can further break air bubbles to smaller air bubbles and/or mix the
air bubbles with the water flow of the circulation conduit 150, thereby enabling
advantageous operating conditions for the submersible pump 130 for both priming

35 purposes and for the purpose of air removal from the storage space. As is noticed in



advant ageous operating conditions for the subnersible punp 130 for both
prim ng purposes and for the purpose of air renoval fromthe storage space
As i s notwoedio/i3fissgure 2 , the air renoval conduit 166 extsSEAEOsBM the
storage space 101 , through the tank wa 102 to the outside, and into the
primng circulation conduit 162 at the pri m' ng ej ector 161 The

recircul atj on nduit 150 ref nozzI e t in the
proximty ‘(Qf‘ret%g %W%‘i“%vé“ gf@?ﬁ}élteg%o ﬁ‘%*f‘%raﬁ 3%8?1 vﬁgw}ﬂgzzl es
ar e adapt eghit waldi ® witegoatide drel iaforthé ptimingoécllatpn @bnﬁpﬂt if@hal thy priggg
indicated in f|1%ljre 2, 3 and 4 , a nesh or grid can be provided at that

part whi c§LORdi val ent with the subnersible punp position 131 and the | ow
side 133 of the subnersible punp 130 when the subnersible punp 130 is in

t he subner.si bl e P pos 1 revent

particles t rsﬂ'f@%gmog tn@@? Pr@bb’tﬁ%P %5% \g%ﬁ’eg‘%wgfhg% m%r Y SEs the
cost as gl’tir]l@ﬁ)v\ﬁéldé &3 omhebutﬂrg&smfe mdm?o11m)wvhiahrrwzglesramadb@mcatoenmmegra@eded
Figure 3 shows. econ odi nment. a tank arran 0 rding to
the presert® ?'ﬁ\'iﬁ?\ﬁ]eg'ﬁugr nF 1Y, &5t %asre(w |9u[§)e£r3g1 rg]re%%?%h qua}% %p%e| ar
reference pnovideey s thst piast wiodH |cedwvialhlet vmmethe ngbradajmlecpurhp positm 164 drlighe

subner si bl e not

re ess 170 cular collar
171 The cﬂ?%ﬁldﬁrmﬁ(ﬂ? @rsufﬁrﬁn@egag‘f}?@g When diGRYR ears'ggeﬁqu)efzoc'g M
r ecl oseablsebhietsitld Bu@p poptibonad, Itypmemtamwrantelde)mrmrtmm tplentﬂar]mao The
recloseable lid 172 is res on the ¢ ul ar coIIar 171 T I abl e
lid 172 eﬁéﬂBV‘@és'bi{ﬁpBWBr@ﬁ $Uc@f HEHLPY §EN® %’f‘%es e Festav &4t attﬁgénrl?qqga%?
subrer si bltee puiRpIrb3gerhbmtanglard he restiéeet 139, into the recess 170 and
thereby also into the storage space 10 1 A short caisson 140, as shown in

figure 3, enables an operator to nove the submersible punp 130 to an
al t er nat i veg@e 3ashees andctanémasdimagesienanisamarigament 1@l ddoerdémg tottbe t he t ank

arrangenent 10 acco rg 0.the rese t inven ion
(ot Shionyesear RSP R Rk B R RO ParseaBe RGPt 374
of the r ecre;ss«;dlma cﬁpmmrrgamwwld tofedehe tmmenrmérsmm fumep $$Q)nsa\gémspamen 401 by
nmeans of the sy u 30 vvat er._con duj be
ext ended t'6°§%Re gg‘ %‘”815‘ Cf'ﬁﬁlgﬁ%f%“%é @t PRSI, COJ)?r " ‘%%geé@gé(g)ove F %gésa}e{
| evel enahjdtingreamicgspelye bi I g2 omattienaltygranisall ihelﬂdbg@mbié@umeirﬁﬁv"ﬁihe or
bal | ast wat L% ntioned ab of the recess 170, and
especi al | y©¢ ﬂ%ea%g?lda fgﬁen?f‘% Of [}"rgi(ﬂréfP aé&%@?i@* to seal around the
subrer siddl e punp 130, when positioned

The recloseable lid 172 enables an operator of a derrick 173 to remove or insert a

submersible pump 130 through the outlet 139, into the recess 170 and thereby also into

the storage space 101. A short caisson 140, as shown in figure 3, enables an operator to

move the submersible pump 130 to an alternative or a second tank arrangement similar or

25 different to the tank arrangement 100, according to the present invention, o a service

station (not shown), or the like.

A water conduit 145 is arranged to the collar 171 of the recess 170 for removal of the
water from the storage space 101 by means of the submersible pump 130. The water

30 conduit can advantageously be extended to the deck of the marine structure, or at least
above the sea level enabling emergency bilge water removal, bilge water removal or
ballast water removal. As mentioned above, part of the recess 170, and especially the
bottom 174, is further adapted to seal around the submersible pump 130, when positioned
in the submersible pump position 131.

35



in the subnersible punp position 131Figure 4 shows a tank arrangenent 100

according to a third enbodi nent of the present invention The tank

ar r angenew0 200013¢s32pri ses as nmentioned with reference tecfrisgerie/odsand 3, a
storage space 101 , at |east one tank | 102, at least one inlet for

i ntroducing bilge water, enmergency bilge water or ballast water, a recess

170 f i vi b i bl 1 t | j L L 131
and a'recl GOERBRAos & Mo e e Banpeo § 235 BBharEp R The BRELAL 2"
power and/imententiheltardadtagehébt 109 ¢dnerisehaementibredpuitnreeBncedo égtrer?d t her e
th h ti | i I i I - ~

Fecl oseaniBith 8 SErd eI lera die) B BER MBI 08 aFEeloR B R iBBuena, | ong

t hr ough amyigetwhest, smdrgendy dilbe wasanlor baliaahgetee it ret @ A9 fosrepevinged in figure
4 , th nd/ I ble. 176 h . j t . kpdi cat ed
oy’ that % RUSBBATE Biab P conepane el 5ot T e Rk S P et me

| i ke manner By having a designated | ength of the power and/or control cable

176, the bner,si bl um, .13 an, be I ce 101 , e
5 by oandEer e B TR I R TR G ohhe, RREAE BRSOl
130 from tshempasies pamd/160 tcexiemdihecathraigh D6 pptidrathehiy asiakis! ¢ohpecipnminp

renmoval or service, and r I i -Gl CHi L t he

cl oot ri calc6y5PeR Bt FoRaryr € HZ J0BAbYE: H12% sShuo ah2E B EME% 23 i i
a recl osealtendthdufiuacy diba; well of thy temk @imacgerhentd (| Ad isfrioieageinibiiet!, it
adapted to seal aroun he ciJ.cul ar .col | ar of. Thi s
enbodi nentpowgrgrﬂ@%cq OF ?ag’éﬁ L%Ggheisna g%sﬁ’%nager%%égtﬁ,éﬁ{ﬂ’cét? ﬁg@rﬁ%%ﬁ@rﬁ%ﬁqe punp
130 i s adapted cooirs eabletiie iy itrstatedlii @ serpantiee g msiomer1A0hafinga dpagmjed
inserted into t storage, space 101 Thi.s n LCi

submner si b|'%ﬂgg'& tﬁ?é)ﬁwaﬁgﬁ]dﬁffcé){‘g?'tcaé% Qr?dth%%éjp g‘t% {sgrﬁgﬁghgag})ggtﬁgghﬁgo?dt or que
i nparted bynt e dtdrayé mgposatodr e.gnioly meand dfghe oerathk 673, ofithphiedigrioatesiingftha he

subrersj bl e, pu 130, i.f,.such, ar t hi S : il e
pup. 136 vl Bee peed 2pd el e BLTER sshtal b T Bore I RIAURTES B
Wi t h respestnota of bempeeess, d7dredinciad the likrdshativianttagehé slechiaal syblentitti ngs
for the cable and/or control cable 176 can be arranged outside the lid 172,

i e the dry side, while the remaining subnersible punp 130 is arranged on
t he opposidgiosbitle tref subhesrdibld pli#d, 130 cantlearweyedvile a Ascleapadietliddw)ctiphe

eomor oo o i o B OR AP O BOGEEEEef iR R Bl e
i nt r odugedhy exdebs ard. yi e @mvddieent is shown in figure 6. In this embodiment, the
submersible pump 130 is adapted to seal the recess 170 or the caisson 140 after being
inserted into the storage space 101. This can be beneficial as the submersible pump 130
during start up and operation is subjected to a torque imparted by the flowing water and
e.g. the rotation of the blades of the submersible pump 130, if such are present. In this
25 case, the submersible pump 130 would be fixed to the circular collar 171, or generally
fixed with respect to the recess 170. An additional advantage is that the fittings for the
cable and/or control cable 176 can be arranged outside the lid 172, i.e. the dry side, while
the remaining submersible pump 130 is arranged on the opposite side of the lid 172, i.e.
the wet side.
30
As an option, the recloseable lid 172 can be adapted to receive a drive shaft for the

submersible pump.

In the shown figures 2-4, the submersible pump 130 is introduced vertically from the

35 upper side with respect to the water level 104 of the tank arrangement 100 into the



upper side with respect to the water |evel 104 of the tank arrangement 100
into thestorage space 101 , however, the subnersible punp 130 can be

i ntroducewonerimesseal |y or diagonally or in any other diPC@SER@NOAS4R ecess
simlar to the recess 170 of figure 3 and 4 It should be noted that the at

| east one inlet 110 for introducing bilge water, emergency bilge water or

bal | ast water can be qgne single inlet pjpe or | | J I T

pl ural i ty_SE)CPra%? pRAce; 10 pP%\Q’%VFgBﬁ“@SLQJ&%%?g’E 8" ?1%)[ gaé]n e@“éé]ée/”"%& BQ{'?%?a”y I%gw,
for the bidigpneat &rin aayrethgediesctibh boe ravatesimiar toahd esessvitGeof figespeand 4el y
can be open This will prevent the water fromflow ng between the three
different systems Further visible is a circulation conduit 150 for

ci rcul at i ngsraduld gasdte@arat theaft daseonainit 1 bakk intodudiey sitgereaaer, sprogentdl |

after |eaving the hi ide 132 of th .Si bl :

170" Gener d11PG "EIFE R 1EE FIEor aped P EduRuiHE o ROETRt Bossr B il oo
si de 133 aff pidae isprefealsy bliaptgdispthaBOniAoce pipa) atfioen fdr lttewigalwagerl5 1 i s
arranged to contrqql t he water thrgH%Q

. the flo f , I | af. ondui t
150 At s SRat PO HIRe PRt balot hdB IBREr bl G S el Bt R Er ey
Oﬁem ng 152tarf@ngeding estemntthatirge diffetchiesystend. Futterofsittié e dotquiativd 74 of
the recess 170 ional |l y. substantially betwee i I t he
| ow si de 10939} %)(ﬁé’r §ﬁ%ﬁ%‘f‘§iagfe§%5§ Oigﬁi W%re%arktkhgﬁjse l%&njégg %% Ceeﬁhpg@é%% i's
posi ti Oftﬁd%@ﬁng fhe hegbsigy $3bbfehgsupnesiblet puomp 13 afith éhesrebessr Hi0bGengratipthe
position 1 iS,.as shown figqure.4 t he bot t 7 . 70 The
circul ati off ‘é'b'ﬁ&lﬁ?‘ﬁatfggo th? g@btsédre ﬁ%?tt(%%slgi(vr%o%g#stﬁﬁ% %é\%erwga'?% out
fromht he ﬁiamr QWC?QMI&@valvwf51tibermagﬂd tarcoaingemeftw d00e Waertieasomtheor t hi s
is that this si i fi he operations and service of the circulation flow
val ve 151 Céth'ahﬁ‘é‘?nd\VgﬁéQs arranged to, or in working cooperation with, the

circulation conduit 150 As is noticed, the circul ation conduit 150
thereafter retu

ns, .throu the tank wal| . : : i i nt
the o ofag¥ SpaUEbTo e direR)on ARl o] b Fe R g ahalee V' oy
thg sub_rrglrsﬁjbbiaetizmlynnot%qsbﬂmnyloﬂﬂaebptt@mdwroéfherratﬂw t7AeOpigmady el sisBBalf t he
submer si bl e pu 130 n e brer si, bl . 1.5, ubnersk bl
punp posi tl?e(ﬂﬁeef@fem %ﬁ%@%ﬁ%ﬁﬁ@ '%PHSG 1368)}1@85’#6&%%@&4 aﬁﬂi‘ﬁqgé’wat e;tﬁ%ui ge
col I ar 13]flsum>ﬁfeameqbuatp @Iges hogiioret detht32botkerditie psubmesigoml &1.giwp 130, the
pur pose o e water quide c ar 134 is. r Ovi i) th
wat er whi thbﬁher%q@eﬁé‘@iproéﬁ'P%ﬁgh'sr A° ?}ﬁ%wncﬁléug%ﬁaa? wgﬁ)%é@w\é\ﬁiitf&i%dlef gésr{a@rbve ©
access ar before the water enters the inlet opening 152 of the circul ation

condui t 1 a&xfdcugltigr%)bor%ruitq% itk?e@e?z!afle’/ e&t%hdg{r(?ﬂ/d.hdtﬁe %kmr%rduﬂrgm%ét ance for

t he wat er
storage space 101 of the tank arrangement 100. The reason for this is that this simplifies

the operations and service of the circulation flow valve 151 and other valves arranged to,
or in working cooperation with, the circulation conduit 150. As is noticed, the circulation
25 conduit 150 thereafter returns through the tank wall 102 and extends a distance into the
storage space 101, preferably back to a position in the proximity of the submersible pump
position 131, and preferably the low side 133 of the submersible pump 130 when the

submersible pump 130 is in the submersible pump position 131.

30 The submersible pump 130 is arranged with a water guide collar 134 arranged at the high
side 132 of the submersible pump 130, the purpose of the water guide collar 134 is to
provide a water pillar for the water which is to be circulated in the circulation conduit 150
to remove access air before the water enters the inlet opening 152 of the circulation
conduit 150 and also, or optionally to, provide an appropriate distance for the water to

35 travel, to reduce interference from turbulence form the high side 132 of the submersible



travel, to reduce interference fromturbulence formthe high side 132 of

t he subnersi bl epunp 130 As such, the recess 170 with the recloseable lid
172 can bwocpavussd as a pressure chanber with the funcwPcorsEefioassepar at or
for renoving air fromthe water which is.intended to be circulated to the
circulation conduit 150 and the pri m ng ej ector 161 of the primng

t 16Q 5 As h
s omemh o Ges Sheth (it e B ieealR i aPErE s Bhe A i s o
iggbl et th h%r%@h@dfaﬁﬁﬂeeaﬂh trtehend;tmlwgif _?_ﬁpaamamg fot5@mo¢|ng laefronrtbelw\aterwmahdmduib t
W r e s
arr anged \}\',i‘t‘?'I‘IJTP}IéEI tP%thwﬁaa@g\}?@@Cir%'at'%rh% ?ﬁ&é Ff'ri H'&g %’gdt%ﬂ%{%ég‘%e ©

subner si blpginpwygrranid@neant@pt i onal |y be arranged to a guide rail, a hose or

the like to enable the subnersible punp 130 to be introduced into the

st orage 5space 10 1 of the tank arrangenent 100 The tank arrangenent 100 can
thus be prgeuvs dlecd/vrvuntf@urm@,nse ﬁ;emet@mﬁmengcetslsa7911&0smnmncatmrg@mparm@ fromthe

tank arrangenent t ank e ve, can
be provi d&FPUFEHT ;{h%\&f erF‘ @@um%ﬁ%gﬁgﬂ% e&a%geﬁgmate(;% C@ﬁ% ﬁg?used

t oget her wpbhingn 5EGheirogatomandoigil 80 edmtirdtLer concmpidier or the like, e g
as nentioned above, to regulate and control the 20 different flows in the
tank arrangenent 100, and the operating conditions of the subnersible punp

lﬁO aSlOV\H1h|e saBmehshis pbmerisSo khe fsthepbd 3Bandesielith Alftiay decd 1718, sicigasexanpl e,
t he wat er

t
circul ati (?ﬁe f’B‘i’/\PR/%FV‘E O]%T S(B'Emtef;ﬁé&ggp%tal §9:Cgrﬁ%§tgér?§uf§ %%B%thqo @ %Llldn% ng
condui t vahive HBé camd lkedo bhbls theraebsiekditge pump 1:BB(tb aadhtraduegiihtattheng val ve

180 This oeratlon ul ferably b 0 | I e b
the ECU or %{ﬁgﬁ‘ ?ﬁar?@r%g ﬁ&ﬁqgﬁ? FENSG Eé&) ?ﬁﬁﬁ |ca Hg%\%&t@bﬁ%n t@%ﬁj agd Y
W t h such ppendarmaneeatdiat rdnlm/mgarhelssuti)remelble msnpl ¢3Q hemsm@taagerrapmfaenm |
not go beI1 W the mninumwater level, indicated mmin figure 5 By this
arrangelr?e the inpeller of the subrrerS| ble punp will be water filled and

ready for operation at all tinme O If the submersible punp 130 is to be used
as a regqul bi |

circul ati e&%%%ﬁngf%m f@ggﬁfj?%‘”ﬁag%ﬁ%\gfu%(?:fyvgfp%oq/!dfg_yﬁw YRh¥eiclal of the

indicator (not shown) which can be used together with an ECU, programme logic
controller, computer or the like, e.g. as mentioned above, to regulate and control the

20 different flows in the tank arrangement 100, and the operating conditions of the
submersible pump 130, as well as the submersible pump 130 itself. As a non limiting
example, the water level indicator can be operated in conjunction with the circulation flow
valve 151 of the circulation conduit 150, the priming conduit valve 167 and e.g. the
submersible pump 130 and a regulating valve 180. This operation should preferably be

25 automatically controlled, e.g. by the ECU or any other computerized device
communicating with the ECU, and with such performance that the water level inside the
storage space will not go below the minimum water level, indicated min. in figure 5. By
this arrangement the impeller of the submersible pump will be water filled and ready for
operation at all time.

30
If the submersible pump 130 is to be used as a regular bilge water pump, both the
circulation flow valve 151 of the circulation conduit 150, the priming conduit valve 167 are
fully opened. Further flow control is performed by throttling the regulating valve 180. This
will provide an operating condition for the submersible pump 130 which is very

35 advantageous.



fully opened Further flow control is perfornmed by throttling the regulating
val ve 180 This will provide an operating condition for the subnersible punp
130 whi chwo=20weryss? advant ageousAs is further noticed fipgurse2eioabesel shows a
regul ati on val ve 180 and a check val ve 1 (a non return valve) in the
proximty of the recess 170 and the water conduit 145 for renoval of the
water fromthe storage space 101 , also referred to as the liquid discharge
assenbly 5 32 above In the enbodi nent shown in figure 2 , with a |ong

cai sson 144} istrrener agtideatfigore 4alky ehdvdOa esvtiiztioc hialek 18@brda tBdck wlve 181 (a
advant ageou

sly arranged, between t upper d t he cai Ss: he
over board 'PSHéWfQ Yae}\éqgﬁréﬁ’ﬁé)cﬁ%”@'%i)@ﬁﬁ é&%&s { ﬁ@avé[hg rwa()\e/recr%]?ﬁ%'?%%é}%é%ﬁeral
above t he ge Waeeloh teastoaigt spates €015 hsulrefeaks o hetharinaidgisdhatgetdseembly
proximty qf the outsid | anking of .t he.marine str r ccarding to
one as pesct&o?botvﬁ'emilgm‘?/%’ﬁg?‘gw,emas%g’ﬁi'%QHrF«g\’/\éVFh Ssonﬁa%ags%wﬂ %%’i]tggpé@g’%rggh "mm "
in figure ajvel Boreba ¢redk vaivé hel staolvagegspatyartdiedbetrees thh ligpenakeotert ai n
that the subnersib u 130, al s i.s_drenc , re s T
i mum | QUerRSTorL AR B prapEiarie et e SO dsc et M LBk e D
posi tion I3ihdwhethai@byhabswmiyse ke ept @t vdleastoupleaidsbd rrafgetitet treubmemgy bl e
punp 130 subnerge r .advant ageously the whol e of the subnersible punp 130
subner ged #EW%O%'% p%gk'agQﬁ{r}@ﬁ%’nfﬁﬁé?tgé%er detail below Figure 5 shows an
al ternatg ve enbodi nent of the present invention in which an air separator
is arranged to.renove air collected at the to the s pace, 101 of
the 20 tar&ccﬁﬁ‘%@%ﬁfpﬁﬂﬁ?lqgv\%\(%]ﬂ?n’t%@mg@brg eé/t%L%I Waaﬁ?r’ ?ngfcﬁ%t% afse &?néd t he
st orage sprRce: 3,04 rasinéhie thewtosdgdesphdR 10T a¢ thés will bmkesielbie tipatripe 4B0nerhiele
separated air s instead directed out . an from t . ment
100 and t H&"§t L@e?'WBY@'SMf%?(Shﬁ@%%a%P ﬁ\%m%%rmﬂ% tIJethngfiV\r/leﬁghf %(E:erf%%ngl ent air
out si de t het ralsd A vetihastimesiBle phenpdsituiid1fid twseliyralwine keep mi fgst parts
circulation,condquit 162, so,.as to feed th imn Lector in figure 5
referret t t%%smerﬁélfrﬂuﬂ?j) 16%%5&%38}&%0?@6@5{?@%%% i{%jerrp%@ro?e %ifltﬁ%t i ve power to
the air i nsubhersbopage Spackmibdvilas ihiebeadiscuseatd Btgremnddrttil gsenbl y 220
The air outlet conduit assenbly 220 is arranged to the tank wall 102 and a

donme to pronote air to be sucked out fromthe storage space 101 A m xture
of air andifirgi ghowslan diteanaevd drebaiimehing teg eetert iB@n2@OIntWindughaia pri m ng

ejector outlet 201 which in turn.is . in fluid.co [ 1..0N. Wi crestoring
condui t asSERBS “‘26%3”\/&%"@5% RO ?9”8&?% agthg%@o%ngﬁ@%cd&%rd?%g@ § tlr;]gst oring
20 tank arrangement 100. However, the separated air is not returned the storage space 101
or the low side 132 of the submersible pump 130. The separated air is instead directed
out and away from the tank arrangement 100 and the preferably away from the marine

structure, into the ambient air outside the marine structure.

25 When liquid flows in the priming circulation conduit 162, so as to feed the priming ejector
in figure 5 referred to as the priming ejector 200, to thereby impart a motive power to the
air in the storage space 101 via the air outlet conduit assembly 220. The air outlet conduit
assembly 220 is arranged to the tank wall 102 and a dome to promote air to be sucked
out from the storage space 101. A mixture of air and liquid will leave the priming ejector

30 200 through a priming ejector outlet 201 which in turn is in fluid communication with a
restoring conduit assembly 202 which in the figure 5 embodiment comprises a restoring
separator 203 and a liquid seal 204. The priming ejector outlet 201 may preferably
discharge into the restoring separator 203. The restoring separator 203 further comprises

an air discharge conduit 205 such that air in the restoring separator 203 may leave the



separator 203 and a liquid seal 204 The primng ejector outlet 201 may
preferably discharge into the restoring separator 203 The restoring

separ at orwDQ@810f13ussher conpri ses an air di scharge condui PC2ZBE2®00k05that air
in the restoring separator 203 may | eave, t hetank arrangenent 100 of the
present invention and is preferably directed into the anbient air of the

orur a1y i enanreet | O Eaoet e tld ALY P ERRRE B8R e B hhsaL L °

ar r angenenir of thinefind strdctiré. conpri ses a | ower bend 210 and an upper bend 2
11, wherein the |l ower and upper bends 2 10, 2 11 are distanced from one
another by a vertical distance V, which vertical distance preferably is
nmor e t han THG ligeteesl, 20mrefeprof @mabisys 2 chdduitet erspluctityl dicahdytsijeingche range
of 10-1 5 neters Furthernor

e,. the primng.circulati : j ,. the
restoriﬁ@t%ﬁﬂHﬁFP%5&%3%8%@“5@590%%§§“8@kﬁ%ﬂ@eﬁfﬁk?&@ﬁﬁﬂﬁgﬂﬁg%@P*%éﬁh 2 11
and porti angerafent 2e0bind sh ubpéredend@iduivherainsiesrioier 20d tiogpetbleds 26k BT harmt i ve
fluid recifrcul ation conduit assenbly for the tan . t ich
R o L L S R G T S
bet ween t hgorBitigh & GhetelS e dreférablly owl 1sindiersl 3gtimfally meths vdgercditBi1€ punp 130,
when the subnersible punp 130 is in the subnersible punp position 131 , to

t her eby en3HP'E liquid transport fromthe high side 132 to the | ow side 132
of the gubnersible punp 130 The notive fluid recircul ation conduit assenbly

| i rcut arHOREBRITE PEG GOt AT A4 Sl R0 ARCR IO ot Bt de 2

recircul at'i nge O provide a
fluid passageuif 2Erdhendigler bérte2 113&hd mortidre df thwe fBidelel @Bdatt asdeentdyBirer si bl e

punp 130 It shouyld be noted that the figure 5 tan rran SO
conprisest%ﬁghrgﬂp?aEHWH%ﬁWdéﬁg%H%nvw%ﬁ%uﬁ?gvﬁwﬁ¥gwa(%$ﬂggng e”%%?égyion
bet ween t hehidh guiivé fReatecRQationmoafid@r adskmbatprovieed et icomrohicatien lbgipeen bend
2 11 and an ai| outlet conduit .as l.y 220 which is. ] .&d._conmuni cati on
with the §W%&Qéém§ﬂ§?émnga%WEW%%ﬁggﬁQM%?$§Wﬂ@h%ﬁ%m%b:ﬂ}kkgbgg% to reduce
the risk clbharitgptine 18D guindhseadmedleenptp rditioh 131 goitiderdineetabld ivfugr al i a
a si phon action Figure 6 sho n,additio odi nent., i i e tank
arr angemﬁ@”é‘&%hﬁfﬂﬁ@e @'8h?HSW%?E%QWSOWﬁ\?gﬁ?’?gﬁ[ﬁ%ss’ugwge&‘@%Bywaé%gutﬂ%r si bl e
punp 130 whiteb fibasearduetiboseahliteaskedblf juet iegmibdhenag ubaens ebibedipwnis E30
conmprises tI’?@egrlelsQl% iﬁv%%tiggggﬁq%tén ynregﬁgumﬁio%%%nélﬁtrﬁo of the tank arrangement 100

20 adapted to provide a fluid passage from the high side 132 to the low side 133 of the

submersible pump 130.

It should be noted that the figure 5 tank arrangement 100 also comprises a cut-off conduit
assembly 215 providing a fluid communication between the liquid seal 204 — preferably at
25 the location of the upper bend 211 - and an air outlet conduit assembly 220 which is in
fluid communication with the storage space 101 of the tank arrangement 100 in order to
reduce the risk of having the liquid seal 204 emptied of liquid due to inter alia a siphon

action.

30 Figure 6 shows an additional embodiment in which the tank arrangement according to the
present invention is adapted to a submersible pump 130 which has a recloseable lid
function. The submersible pump 130 comprises sealing and connection means 190 for
providing a connection and a liquid and pressure tight seal to the caisson 170. As is
noticed the power and/or control cables are arranged directly to the submersible pump,

35 and especially to that part of the submersible pump representing the electric motor M.



provi ding a connection and a |liquid and pressure tight seal to the cai sson
170 As is noticed the power and/or control cables are arranged directly to
t he subnmeweiblozi3pesep, and especially to that part of thecssBErEnssiske punp

representing the electric notor Mrhe tapk arrangement 100 can be used for

separating air which during certain circunstances travels with the flowin
the at least one fluid inlet 110 It should be noted that the term separate
air does not mean that the tank arrangement 100 can separate air 5

di ssol ved Tte thiteav@tgemebut Otatan vdhiseld for sepatagingvatr whidheduniag eertais bubbl es or

di stinct air pockets The s rated air e fe or
renovi ng aﬁ”’F“%é‘@f‘C tfacvﬁ%iv%'ﬁ]g@g@?\’vbré%eatge\%gt ‘%ﬁeﬁbﬁ%\?gﬂ%é@ﬂ Eeep%éthe
st or age spasehd &tmfdebhietk s tidesanat oremmlthatdbestank ewrengdnmert 48@ sambesxategiri onal

anount s of ai ntering the stor - IS
decr easegd,d'sisl‘?& egérb Iea\’ﬁqenrgb ugggw&gﬁ%gﬁag&%gﬁ@gé%ég%?? 8%2@?3{%\?%”6%64“%/&% he
primng, ocketdi Theosphratéd asiutat borenmvei by theemeatsior feaveing air tdik whicoriaige
space 101 s still decreasin he,.re i V, i\ e
regul ati ngdetsﬁr GAPYF o eerWﬁlg?lﬁiagtkg?%;bg%%a%ee %@%gﬁégglﬁledbvg%c Sés!@#c?\{ or at
{/ﬁast L edugsd; let®. Ipreavensdt exadionfiraomuescalEimmtering tee storape sppae 0t and thes

en the regul ating,val ve 180 is reduc Q | .0 .ow t hrough the at
| east one Vf'efqﬁri !8\’?':’1“19 dgeT9355; | ef%ﬁ’&%gggggg@t%ﬂ%eeﬁ %\%ﬂ?%ﬁesé%&s’o has thg
advant igi a)fth@prﬁrnegt: ng or reducing the anount of air entering the storage
space unt.i alance is restored in the storage space 10 1, i e at
| east the %%‘?Bhﬂﬂ?'l%@@?t'o& wat er is maintained or reached The 20 m ni num
!feve! ﬁf vatifehe wiattdilevat iedhamiviage fspges €015is still dewemgyas SedrepblatingevaiveoiBlef air
if without restrain g if t [age i i ed of
wat er and 'thé V@&@F%Q%?qm sy!‘%?Ytpﬁ)w;fé%]p?%gs@g?%gp%c%e%gUgarr@?éslphﬁoe’%ﬁ%ﬁgﬁ%o The
regul at i onegysidem fraserawaamatbicadcaying dre stbmgaspapett or, at that stage
initiated both primng and recirculation and further closed the regulating
val ve 1%[_0 No water |eaves the storage space 101 but the primng and 25
cir culhatl OWhess tret el lilaiiny ey €10 ioredliced watlesed, thedlow thrauge th airles ospide 101
can thus be | nt ai ned  at reasonabl e V, : 10 mum
wat er Ievelf"?p?kgiscﬁ?%c&d%S%Rp?quvﬁ]r@ %S%bﬁttﬁ{ag,g\%%é%ﬁ%ﬁ%\%gm S't'%ﬁ‘r"r‘ghéfso can
still be opemabluet dfutir anitdrimgube porguiersgavat @1, uptilgatree rowsredindhe plerage | east

one fluid out| ﬁ@E),ﬁ.%gaglﬁégggea%}’n‘?‘n%%qg\?el B GatbPRIndifGiInSY BIRIBh&. §nRump 130

al ways can°B&® d'i'nh
20 minimum level of water, indicated min. in figure 5, is surpassed if the flow of air if without

restrain, e.g. if the storage space 101 is completely emptied of water and the operator is
still pumping using the submersible pump 130. The regulation system has automatically,
or via an operator, at that stage initiated both priming and recirculation and further closed
the regulating valve 180. No water leaves the storage space 101 but the priming and

25 circulation is still in operation. The water level in the storage space 101 can thus be
maintained at a reasonable level and not go below the minimum water level, indicated
min. in figure 5. By this, the submersible pump 130 can still be operable but without

pumping water e.g. overboard, via the at least one fluid outlet 145.

30 The advantages are that the submersible pump 130 always can be kept submerged in
water, permitting the submersible pump 130 to always be ready for start. At start up, the
priming and the circulation is started until the storage space 101 is filled and normal

pumping out through the fluid outlet 145 can be performed.



water, permtting the subnersible punp 130 to always be ready for start At
start up, the primng and the circulation is started until the storage
space 10iwp=ofoi3kssd and nornmal punpi ng out through the Pwisd2aombistl 145 can
be perfornmedCLAIMS 1 A ballast system (J0) for a marine structure, said
bal | ast system (10) conprising a ballast tank (12) which is in fluid
comuni cation with a tank arrangenent (100) for tenporarily hol ding bilge
fluid and/cwaifsal 1 ast fluid in a marine structure, c har acter i zed:
nt hat said tank arrangenent (100) conprises a closed storage space (101
) defined by atl. |&asitasoeestérank)weld madi@2stiuchtre | sséstallesiesysleni 0y nl et (1 10)

for introduci ngsayd bl Las b gh,and] gh Rl kask L ihohdRos i Supr age space

(101 ) , and at Ieasqr'smﬁe ermtting renoval of at |east
parts of said bilaerfgeomedt alﬁd)’for teladoraatht hdldling Gilde d sad/dr kallestdlyis i8@ace

I e G CTEA

(130) at a subnerainidrisepunp p05|t| on (131 ) in said storage space (101 ) ,

sai d submer si bl e &ﬁlg?ef( 8%%%%6%8 ? d9ingy Pif ?hieg t%%e(té'n%)/al l ow si de

(133), said caisso ses eas one circu atlon condui t
(150) having an iatliedst @ﬂéﬂl)xdami am cﬁqzrtlﬂwtecndu@m§3)atd kilda priddindr baligst Buid in

circulation of at r aid bilge fluid and/or ballast fluid from
sai d high side ( %@?‘%oﬁgegg% Qlubf‘rersi ble punp ( 130) to said | ow side (
133) ofiosai d subnsrdsatéast poerfiuid oGtle3()45) whemittingiremevt pbatdednt papunfsa(dl30) is

in said subnersi bl g R, ASLL AR (o3l uTichablast system ( (O

according to cl ai characterize one circul ati on
conduit ( 150) conmresesicxt ldashshe trie ouilat¢idtatd arnedst partly &rged byZacassbor

regul ati the fl 3 150
3 ‘gll'ﬁe b:'ilnlgast esys@%’%at7fg%a%)é§%r crll?(%céa t%gfﬁmﬁ%b% &Jﬁgpcghgr%%?se@ﬁ{zée E)l%n(t hat )
sai d outlet (153)plm’1p seanmbnc(nBﬂ:)uh atid storagmehsice ({AB0Yaid sutaneraihgadmm(1Bok

proximty of sai d %‘%%Bg %ﬁ&% '&DS@%??’%); The bal |l ast system

(10) acc?ordlngto clalm |ze in't id outl et
said caisson (140, 170) compnses at least one circulation conduit (150) having

an inlet (152) and an outlet (153), adapted to enable circulation of at least parts
of said bilge fluid and/or ballast fluid from said high side (132) of said
submersible pump (130) to said low side (133) of said submersible pump

20 (130), when said submersible pump (130) is in said submersible pump position
(131).

2. The ballast system (10) according to claim 1, characterized in that said at least
one circulation conduit (150) comprises at least one circulation flow valve (151)

25 for regulating the flow at said outlet (153) of said circulation conduit (150).

3. The ballast system (10) according to claim 1 or 2, characterized in that said
outlet (153) of said circulation conduit (150) is arranged in the proximity of said
submersible pump position (131).
30
4. The ballast system (10) according to claim 3, characterized in that said outlet

(153) of said circulation conduit (150) is arranged at said low side (133) of said

submersible pump ( (130\ when said submersible pump (1’%()\ is arranapd in

o2V VA R B Lo w11 94 Lvd ookl S £V L

said submersible pump position (131).
35



(153) of said ciiculation conduit (150) is arranged at said | ow side (133)
of said subners'ble punp (130), when said subnersible punp (130) is

arranged wo 2svid4ssabrer si bl e punp position (131 )5 The Ipalrisasdiosystem ( 10)
according to any preceding clains, characterized in that said circul ation
conduit (150) extends through said at |east one tank wall (102) into said

t 0 T I t t 10 i _priecedi

Cl ai o, char acter 1HeEER DRAM b4 ao Rk ed AT e R S b AR REA TSt "and
a second end (14lthat defi@circlifation chdyit (180)xitendt hiabugrasald seleastdnenahk(Wal2, 174)
of said caisson (&32} l@%%)a?l%%@égglrsrn%g%qg%%d subnersi bl e punp position (131 )

7 The ballast sys y preceding clains, characterized
in that said caisson (170) conprises a first and a second end (171 , 174),

and in that said first end (17 conpr.ises_a closable |id .The

bal | ast Xystem% 1%5‘8 S@@BF%}?S%” b)&) a6 r(ﬂiP%goe%ﬁyrpgre%ﬁoiqgn%?lmgh%éaé%%%%egé% in

t hat sai d cai ssonthallddld cdigéhn @%0,e103 corhprizegfa festiathdat sdceas end(id 1t ¢k wal |
(102) into said s space, (101) 9 The l.ast ,.Syst. C ing to
claim8, charact 65?1;382} ﬁﬁgﬁ‘atpgts%ﬁ' Seccgf]g§8a?{412.4g?4)f¥%%"ge@?%%%g%g’ ﬁfr(ﬂt'%nce
(D) at |east pastfos@ing sald dubastsigaeuinamiositiah [131102) and away from said
storage space ( 10 1) of said tank arrangenent ( 100) 10 The ball ast system

(10) according to any preceding clains, characterized in that said tank
arrangerent (100) Te®bplasse8tame ans atarding manyngeedding d&0ys, @003ctérizehisai d

storage space (10 11 The b ast syste 10) _accordi 2cedi n
clai ns, charact er%%ﬁaa'%ﬁa'?%&iéh C@%%ﬁ%aﬁ]{)s& aP%%\%g%néid%ﬂ%%?@Gﬁgxf%?ncf romg
sai d storage spaceald4djirst sn@cii7apgedprises saiaabierlidyll 22)i on conduit (150) 12
The ball ast system ( 10) according to claim 11, characterized in that said
means for renoving air (160, 200) from said storage space (101) conprises a

primng ej ectorg. ( Thdballad08)stehd (Thectradihast asystesdifdOgimac cloarastagzedon cl ai m

imin ors ( 163 bala20G) (e | irac oo
cormuni Eat i on w t KPR rRSar LA ADy 72 BORGN 11 SBBFacah iRt oR PRI G

di schar ge condui t in(2€5g siosagarapangéeidi1y.o di scharge said air outside of said
st orage space (101 )

9. The ballast system (10) according to claim 8, characterized in that said caisson
(140, 170) extends a distance (D) at least past said at least one tank wall (102)

20 and away from said storage space (101) of said tank arrangement (100).

10. The ballast system (10) according to any preceding claims, characterized in
that said tank arrangement (100) comprises means for removing air (160, 200)

from said storage space (101).

25
11. The ballast system (10) according to any preceding claims, characterized in
that said means for removing air (160, 200) from said storage space (101) is
arranged to said circulation conduit (150).
30 12. The ballast system (10) according to claim 11, characterized in that said

means for removing air (160, 200) from said storage space (101) comprises a

priming ejector (161, 200).

13. The ballast system (10) according to claim 12, characterized in that said

35 priming ejector (200) is in fluid communication with an air discharge conduit



The bal |l ast system (10) according to claim 13, characterized in that said
air discharge conduit (205) is arranged to discharge said air outside of
sai d nariwe 28twisessar e The bal | ast system (10) accor di ngPCo/SER@DOBER]
characterized in that said primng ejector (161 ) is in fluid comunication
with an air discharge conduit (162), and in that said air discharge conduit

Tho bal | ast  cyot ofIOLaYS SbRBr g HSCETEY ol (RRarsatesSaTRn 4 Rare Gal d

primng ejector (Jdibdtseompeaisemraye faec{mri)outl et (163b) for ejecting at
| east air, said ejector outlet (163b) of said primng ejector (161 ) is
arranged inside of said storage space (101 ) and in the proximty of said
subner si bl e punp. pesbiliaensysteh3(1D) at@réing @au&aiajosaibneriséddheha:um qir130) to

renove said air The ball ast ec in of cl.ai 10- 16,
characterized in ?'ﬁ%ﬁar%eaixd”difiﬁigﬁfs ?i”%f)@ﬁ@ﬁ ﬁ@g?égg%saéi’ ?'r UBe § 58ed to
operate by neans @brigd str@agt. a part of said circulating flowin said
circulation conduit (150) as notive power The ballast system (10) according

to any preceding claim characterized in that said tank arrangement (100)
is adapted to sigpafiabsiaai $ysent e a@m@n@ltcﬂt@nﬁga capacteritddih thattsaget her with

said fluid, fromsaid at luid inle The,bal | ast system
(10) accor di ng topgﬁ&f)gﬁp@@éﬁ%@ls 'Pattl Comtfr&iaﬁ@gwitgdmiaﬁ %g?rggacioadlfg
arrangerent (100) (1i6g) @dap’tmdtéam aedistiedrge c@ifduﬁthmmi:oareai@teddomschmg@isadn, a
m ni num | evel of fI Ui %[ads)é in said %@rage space, to nmaintain said
subnersi bl e punp ?'i@ébde 9 tyape §AEI VO Yubnmer ged when sai d subnersibl e punp
(130) is in said subrrer5| bl e punp position (131) The ballast system (10)
according to a t he pr di ng el n sai al |l ast system
(10) furt her cgﬁpf aat Yokl ) BreT ?m% ?rTB 'E‘bf)l“hri‘f ABGIE A '”5@% 8% ( 10)
according to clai mraig;; epdoadr 403 1@ comedsdsrart dj@ttorsaltldt Q8 BEDSE bttag it gas( 4iB0)
conprises a power_and/ o Th lLlast system (1Q)
according to clai A28/ ‘98 r?iﬂetéﬁéagibgffﬁ‘q é@ﬂméﬁjetcﬁ)é?%s%i'sda%ﬂéﬁgi%&a%l03 punp (
130) is arranged it btosefl dpage (MEENSnA@tiape emxmty&ﬁabidaegiamm]blsaudpcai sson

E}_;% when sai d Sbjc?srirt?orns Qi %o engiae (aaig Lbr‘ngrslibrlle gs)i?mp %?rt{?rre%ot\?/e%a% an;p posi tion

17. The ballast system (10) according to any of claims 10-16, characterized in that
20 said means for removing said air is arranged to operate by means of at least a

part of said circulating flow in said circulation conduit (150) as motive power.

18. The ballast system (10) according to any preceding claim, characterized in that
said tank arrangement (100) is adapted to separate air entering said storage

25 space (101) together with said fluid, from said at least one fluid inlet (110).

19. The ballast system (10) according to any preceding claim, characterized in
that said tank arrangement (100) is adapted to maintain, or to be operated to
maintain, a minimum level of fluid (min.) in said storage space, to maintain said

30 submersible pump (130) at least partly submerged when said submersible

pump (130) is in said submersible pump position (131).

20. The ballast system (10) according to any one of the preceding claims, wherein
said ballast system (10) further comprises a submersible pump (130).
35



The bal | ast system (10) according to claim 22, characterized in that said
sealing neans enables a lid function to said caisson (170) The ball ast
system ( P 2a0¢i3u832ng t o any of clains 20-23, charact er PE&®&ERM0SS05d1 power
and/ or control cable (176) is of sufficient length for renoving said
subnersi bl e punp ( 130) from said subnmersible punp position (131) w thout

di sconnecti ng sai 0 and/ o ontr 7 cture
having a bal [ agt" gﬁ?ﬁeﬁﬂsﬁ@%%@@g?ﬁﬁoﬁ ngg (2 %Olneﬁ%)faﬁt ﬂ%d 'EZ%%%%#Q clains A
met hod for punpi ngupbadrsiastpuaipd/160) dingiees bmo@eumdf@“ cantralldabiet(18§)st em ( 10)
according to any of clainms 20-24, characterized i n that said nethod
conprises the steps of circulating at |east a part of said ballast and/or

bilge fluid bacgk fhopasai g/sl'a;'ng(nosiact&)rcﬂiﬁ@ﬂ))claifn mmrcmsummcrsﬁmenpw]saic 130)

to said storage s ereb aj ni nm ) of
fluid i said sto @a&er é?@ﬁ%@%@ 'TRE ﬂ%etolﬁ%' HeU S? &alo Se%ls (mm)
characterized in é@mmstsaudd:alsabrh as0) ahelf eaid lsutbrgersfolleuwldnrmﬁr(i@l)ﬂsam edidt o a

position in the pr Xi m ide ( 133) of said subnersible punp
(130) The nethod 3 5‘6‘?@'})?‘%9%{%0 %qsgioﬁl??%ﬁor 27, characterized in that said
circulated ballast and/or bilge fluid is regul ated by a circulation flow
valve (151) 23. The ballast system (10) according to claim 22, characterized in that said

10 sealing means enables a lid function to said caisson (170).

24. The ballast system (10) according to any of claims 20-23, characterized in said
power and/or control cable (176) is of sufficient length for removing said
submersible pump (130) from said submersible pump position (131) without

15 disconnecting said power and/or control cable (176).

5. A marine structure having a ballast system (10) according to any one of the

N
r

preceding claims.

20 26. A method for pumping ballast and/or bilge fluid using a ballast system (10)
according to any of claims 20-24,
characterized in
that said method comprises the steps of circulating at least a part of said
ballast and/or bilge fluid back from said high side (132) of said submersible
25 pump (130) to said storage space (101); thereby maintaining a minimum level

(min.) of fluid in said storage space (101).

27. The method according to claim 26, characterized in that said ballast and/or
bilge fluid circulated to a position in the proximity of said low side (133) of said

30 submersible pump (130).

28. The method according to claim 26 or 27, characterized in that said circulated

ballast and/or bilge fluid is regulated by a circulation flow valve (151).



