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A METHOD OF SUPPLYI NG LI QUI D The present invention concerns a
met hod of suppl yi ng liquid, and in particular to a nethod of supplying
wat er . 5 For certain land areas, for exanple parts of G eece, wat e

I's generally ﬁﬁgﬁﬁﬁgﬁnd has to be brought into the area f pefighhaeeker e.

For coastal areas, Is is commonly acconpl i shed by shipping in water by
tanker. On arrival of the tanker, its hold of water is punped into a
near by on-shore 10 cistern. In this regard; %te timng of the tanker's
arrival has to be carefully managed since such on-sh cisterns are

general ly of a critical size. Ph¥ETHOD; QFSYPPRRINGAIQUID, (e  cistern

can not be allowed to run out, since such a shortage or lack of water

coul d be di sastrous {,ﬂé g’%%rsgﬂgggn%“it%ﬁbié"’%&h%nsﬁg t SERE eofbgg§5§§_i

| ack of avail abl e on- ! ce, such cisterns are enera,lrQ/ restricte
in size. Thusliguife 2pdtin Pagticqulas)its asoRBRAd: A5 SWPRIYIN (FahfFunt

of water on argival pértkertabkelantih@rdals, THorméxdnplabl partd ake arkketap

tanker's cargo so,that_ when_t tan | eav [ Carr

undi schar ged wWHEEFE Wt%enefﬁtﬂf}'ogc%&t%se a(r;\%xﬁgs %%??7 %u(%& é%%ge}éget anker
i s nmost cost ef fwomi vel@amwheres r gRgpor EPAGERbodaTeRs, | sthdE cofime FORRPRIY

expedi ent ]EO Wah&comﬁpisﬁélae by 5§§éﬁﬂ§\iﬁi wheefll9p Hanxenabbr Serprll of t:he5
enptying o the cargo,, lLn _additiLon e, na S u ntQ

ci stern qui ckl ytgf‘ﬁﬁ’é' algfaf‘?g%a?§ f'gﬁé’ér ’ﬁoé.g’r"ﬁ%? trire‘ggygt %gggbga%?'t %FS;-@

i nvest ment t hed edstern. In this sregawds wherdniagaenf dthe fankerdsr agydwal

such  wastage, hhkugd Usd it ful 19 BRAEgeliOsiRs@Mléh diIPENHTR Cisterhki abke
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wat er, the norecdstérm gan nwthbe pddgyedete Peropits. Sdiceeeneh @ shoskage
cistern will rugrgOUhackbe Ouatkry Sodhav e t ifsdrtrtisecifes Mthe local
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short notice tophope sprast suclcrdsterns ave geperally gestricted in size.
Thus if the cistern still contains more than a certain amount
of water on arrival of the tanker, then it may not be able
take all the tanker's cargo so that when the tanker leaves it
20 has to carry undischarged water with it to its next
destination. Since a tanker is most cost effective when
transporting goods, it is not commercially expedient to wait
for the cistern level to drop to enable complete emptying of
the cargo. In addition, the water must be pumped into the
25 cistern quickly since a stationary tanker does not repay the
capital investment therein.

Whilst careful management can help to reduce such
wastage, fluctuations in demand, for example, because of
variable weather conditions, can upset predictions of water

30 requirements. The smaller the on-shore cistern and the greater
the lead time of delivery of water, the more difficult such
management becomes. For example, a small cistern will run out
more gquickly and will thus be affected more seriously by
demand fluctuations. Also, with long delivery lead times,

35 additional consideration has to put into planning for future
demand since short notice top-ups on extra demand are not
possible.
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-2- An object of the present invention is to provide a nethod of
supplying water that seeks to alleviate the probl ens associated with
known arrangenents. According to a first aspect of the esen

I nvention, wx%assssi s provided a nethod of supplying | IC]UI ﬁﬁ% ?%?ng t he
steps of: - providing at a first location a cistern on |and for

| i quid, providing at a second location a floating flexible

10cont ai ner of I|iquid; i ncrenment al4 2 conveying liquid fromthe
container to the cistern according to a demand determ ned according to
the use of |iqui cAnphiestcioft the present invemtinrlisateepioniden al metiod

flexible cont abﬁersdypmﬁfg lvatedMehar Wddis C25 ha Rhawkded fp §ﬁ9i€m§‘nd
connected to a  ci st #\Mg of suitable g BI ng. Water can be then be _
punped to thBSEISHRE Wmﬁéfd@ BETRAPERRSthe cistern is such that
the cistern requireiccapiimg tp.a first Fbpeptovfsithe gpkresehtir gavéheion] e

container of 4 {Quid @#&Ilggar hStHd ¥t éqggtsfisﬁﬂOtifzf&iw%_oﬂ-azgaeﬁs space -

s taken up, hence t the contain estricte
Such flexible EEPRSIeTS are also a small fraction of the cost of

conventi onal tankermmﬂdimcatr apreilst bocatipaaaldivtleynl @ Ciitd afor

i nvest nent . :ﬂ_he use of a container in the sea is furthernore
benefi ci al |n vva mclimtes in that the tenperature of the sea-water wl |
keep the liquid st PERAIVIRING nathe c FACRPRerlocalinn aad FIRARtNDHWE Yeible
deteriorati o ¢teteider of liqulily fl exi bl e container in question nmay be a

floating 30 flexiblg, :?éﬁa%l t r na&_p e

t hrough | i qui d. Vesse'%/s 0 tﬁ%ﬁg 28?68%{,} E‘g'%a f%é’?n %oanga;\Eg ?{’ exi
tubul ar or envelSFRrI@AGROrdisg, teehdanand éﬁtamn%@rﬁquénsuﬁsethswse
fabric. Such vsssgi@;melmsachtasteztﬁ ansport fluent cargoes having a

R b e
| aden 15 example, water can be provided off—shore and connected to a
cistern by way of suitable piping. Water can be then be pumped
to the cistern when usage of water in the cistern is such that
the cistern requires topping up.
The provision of a large flexible container of liquid

20 off-shore is advantageous in that no on-shore space is taken
up, hence the size of the container is not restricted.

Such flexible containers are also a small fraction of the
cost of conventional tankers and hence represent a
comparatively low capital investment.

25 The use of a container in the sea is furthermore
beneficial in warm climates in that the temperature of the
sea~-water will keep the liquid stored within the container
cool and thus slow down deterioration thereof.

The flexible container in question may be a floating

30 flexible vessel of the sort used for transporting fluent cargo
through liquid. Vessels of this nature take the form of closed
flexible tubular or envelope structures, generally of a
synthetic rubberised fabric. Such vessels are used to
transport fluent cargoes having a specific gravity less than

35 that of seawater. When laden the vessel is virtually submerged
and buoyancy is supplied by the cargo. To move such laden
vessels, they are towed from one end, for example, by a tug




vessels, they are towed fromone end, for exanple, by a tug WO
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-3- boat. Such vessels are nuch cheaper than conventional tankers.

Wth the present invention, the use of a floating flexibl S$Hlss@S a
st orage nmean¥OSH13$58 o per mnent basi s of fers advant ages "?’ﬁ*f“ﬁ’at such a
vessel can be towed to the 5 required location and left there until
ultimately it is enptied as the contents thereof are gradually used up.
The tug boat that towed the vessel to iTs3Iocation has a relatively
qui ck turn aroynd ti as_conmpared wth a tanker_in that n i out
of liquid is BT SRCHrVESPELE cire BRhe FEPSPEE. tHinih SANYRRY PPt b ar By
and suitably anchor@ithr ther ptesentheitaigiiionhe thg owe | efiver t §lostphgt e
a further taskejexiple VS A ¥ stBeagBl Boshd Wn Ne sl dridhehbenas£p of
repl acing a subg%antlal {vé gn‘gtg cont ai néer th a | aden ont al nﬁr The tug
may thus oper aPELeES, BRVapkages j4RnthRt spfch 2 ryRssed &ﬂﬁ?”ev wed £ the
its.return jdureguiredndiocedtsiond. and left theren pneilkrnadieabedynett sist he
met hod Ul Ner enpE ALPIsS haPUBRE SIS IeHrlok! AR (diadub iy Phifed Y AiTE" the

t he cistern using a EUHBI ng neans provided on 7a novable buoy.” |n this
respect, it isPPRFaFRRE| foved the Ye RS Jaratierodas auselptively
from a cont ai nquicketurnngrousiabime. as tcomparddwetdy ar dankievecliyy thay nod
hence cheap to ' o) u s oL O a]az@&ﬁf u np
that may be 8%%%%’2 véu OE?U:II"II nggluﬁi ng %;aegPd“ﬂg@eﬁg‘é 'S a‘r}céggélg Be
netres malbenFeuBiede|fFramhetRet Fuguand FUiERRYY| iapGheredd|ex aneered, of
over 2 kil onet whéretdjsmt cthahiauge ddre leaveaitbetonplats ar fuktha®riaasikhan a
certain critical di m r [ Qi d usi on
a novabl e buoy thatls%%&%aeﬁ buéﬁg ?‘Bé:pggg f{&%t%‘gg cfcglrﬁ?gliir?%rs ?#b%%??y
effective. replagiig dihg SUPskanEdandy asrty orfonkaippEsantth neniaden 30
there i s provi gettfinea.amhe tog sapnus @perate dto REPlacappladenSvessel
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In preferred embodiments, the method further
comprises pumping liquid from the flexible container to the
cistern using a pumping means provided on a movable buoy. In
this respect, it is relatively difficult and thus expensive
20 to suck liguid from a container over long distances. It is
however relatively easy and hence cheap to drive or push
liguid away from the same pump. Thus a pump that may be
expensive to run in sucking liguid over a distance of 8 metres
may be relatively cheap to run in pushing liquid a distance
25 of over 2 kilometres. Hence, where the container is anchored
more than a certain critical distance from shore, pumping the
liguid using a pump on a movable buoy that can be brought
close to the container can be highly effective.
According to a second aspect of the present invention
30 there is provided apparatus for supplying 1liguid, such
apparatus comprising:-
an on land cistern for holding liquid and located at a
first location;
a floating flexible container for holding liquid and
35 located at a second location;
means for conveying liquid from the container to the
cistern; and



35 located at a second |ocation; means for conveying liquid fromthe
container to the cistern; and WO 98/ 13558
PCT/ GB97/ 02658 -4- control neans

for determning the extent of use of |iquid in the cistern Lyi ng
the quantity WOI3§ER d supplied to the cistern fromthe cgﬁ?@fgﬂyﬁs‘?ﬁn

I ncrenments according to a demand determ ned by the extent of said use of
| i quid. 5 Wth such apparatus, one can operate the nmethod as
defined above and benefit fromthe advantage$ thereof. Preferably,
the flexible container is a floating flexible vessel of the sort_used for

transporting fluent ESPEEC} MSARGHTOT| dekprpining fhe extent pSusePrf |ldauifc
vessel offers cdmt aha distashrarpndgearpingli tdoizpattiabpvef liquid supplied to

f d embodi ] '
prefer e S s, 904" S cBUCALRR P LI RSyoned ARUTATER"S
punpi ng neans b&emdngr 8¢FEERLRAR byioths | extenty, @fy satdouasyas| EiPihi ng
{nﬁans can be bpought wla!tnsesxicfhth pabatueyi ms cemabggi-aaa_ aa-ﬁ Omé€lodd | hat e -
e convevyance . | | e Cl rn. venl e ne or
Yiice, Hagipen Hbbel dnd Keafdlf Hheom the sovgRRNGRL Phodeetl® Dl

nor e addi ti onal I
fl exi bl e contai ner t&referaklyydhe; fRexible qontginencis®mflgating oflexibleds

of 20 increased viggaldor f€ie 6EPLBedULbR JetdiftpottiRg PREdE cargo throhff
cistern may be i.buf.]&er cistern for ODViI;tI %[gfiganﬁg ove{s é)g Tl exibl
containers, the 7¥4dta BT ndFe 3 & XtHePYPRRTT PH A %’%&3& y
punp. Alternalpw@vigntagescast discussed apeNerably a first cistern that

supplies a renptely hacpiefertad @a®BdifbitS] thel ABparsa irthet Neifprites
this respect usual lb%

cistern so as 2 & B?.‘B"\"/%%\qsgggﬁgtgﬂggﬁﬂlﬁ/%ﬁgoggéégﬁs{]'lr"(?)‘imﬂsg\iﬁé'g;itmr

system tan thranpstenst, tthe pnwping mneanshtbedngwprovided ben deswviabde

by way of refer ey .t enehaodas2BPBRNp g Ihakhs Jcih 58 BAWh S L1ddd AR ke

e D1 2ont 2bpotla SHRLORML: 120 °00P1 00 Yo el ViRe Uiy IR
ligquid to the cistern.

Conveniently, one or more additional flexible containers
can be removably coupled with the flexible container to
increase the capacity of the apparatus for periods of

20 increased demand, for example during the summer period.

The cistern may be a buffer cistern for covering change
overs of flexible containers, the liquid being supplied direct
therefrom to a mains supply pump. Alternatively, the cistern
is preferably a first cistern that supplies a remotely located

25 second cistern. The second cistern is in this respect usually
provided at an elevated position from the first cistern so as
to provide the head required for a pressurized water system.

An example of the present invention will now be described
by way of reference to the accompanying drawing which shows

30 a floating flexible container 1 in a harbour 15 coupled via
a pump 2 on a movable floating bucy to a first on-shore
cistern 3.
The pump 2 on the movable buoy may be used if the
container is positioned more than a certain critical distance
35 from the cistern, since sucking liquid for distances greater
than this is expensive. If however the container can be mocred
sufficiently close to the first cistern 3, then the pump 2 may




The punp 2 dn the novabl e buoy may be used if the container is
positioned nore than a certain critical distance 35 fromthe cistern, since

sucking liquid for distances greater than this is expensive. |If however
the container_can be noored sufficiently close to the fi pgtudHobbRsd 3
then the punpWe 9%§i3sss WO 98/ 13558 P

PCT/ GB97/ 02658 be provided at the first cistern itself. The

first cistern 3 is shown supplying a renntelg | ocat ed second cistern 4
using punp 5. The second cisternis in thiS 2 Tespect provided at an

el evated positi R gsu“ ze fltl’ %Ele ﬂ'?rg%ség%ﬁfhl 3 35d1S. provi de the head

required for a pre connectlon t he second
cistern is relativ@he firgt ‘éleﬁﬁﬂpea i# t9hovme SEPPLYing &t aemotely ningated

this is not necepr¥nd msecern 4 usn?&wpdmﬁ st Qh&t QéaohaScfséefxstig:qm Rplis
means 6 for 10 determ.ni ng g‘? ; g %w ther fron}ﬂT flrst
control neans fFTRECoREPSEEeEH oﬂe? by 5‘? Bk 4P

container 1 tostd:@ueo:nsmcasttomrﬁwdrdeemmmadyrewaryﬁngoxrmmmdof
the punp 2 and/ Qfat%i‘tiﬁfeﬁm V@S thiet &Bﬂﬂeéﬂfoﬁonttﬂeneéeéﬁ]mtéfs{éfﬁt is

cistern, accordi to t ext ent of se uid fromithe first
e ared” i i3h. Sk ird e /7 Fihough

ci stern.
det er mi ni ng whettidrs tﬂmermh)mt:eséamlysrso.t holds falls below a m ninum

value. |f this happeggel hff.‘ré@e c'i%%ﬁ?ﬁft%@ rql cohﬁ‘%i Uﬁnta%nfshes PG 5

to convey water to the second cistern 0 framt frrst cistern 3.
Hence, in useleﬁﬁq?P&BbﬁgaFﬁg extRny I%(l“l?lee°goﬁf-g}‘ﬁ@rthe’ie%‘a‘?‘?y|% fixst
exanpl e, water icontreidneadsnfarer cantrolsc theosoniéysine e rid quoidh dxtoad

to the first ci 4y %%%w cormaﬁﬂi't gbés LIS tTQ§ é{-ét fdxste%!a&ple b

supplies water to 5 secon | evat ed cistern | evel mater he
second  ci st er YaFRGT 4 %V\P%exi?é?*"t"‘é’i fothe Pymn é’ve?n /ox s“i t"’é‘r'"“res
| eaves the fir stbetweenar théocditm ineroand ctiss dirst cmssei-mydcrmﬂdlmy G the

that at a cerfgiddly n L HiPU5Q3 % acity, water
wll be purrpe%g rom ?hgtfg&@fel %Q £e 5 %‘?efﬁcgnf g:hco‘r%ltlal rtl:ergito e first cistern
as controll ed he second cis ern has a second control means 7 for

determining whether the amount of water it holds falls below

a minimum value. If this happens then the second control means

instructs the pump 5 to convey water to the second cistern 4
20 from the first cistern 3.

Hence, in use of the apparatus, the flexible container
1 carrying, for example, water is towed and moored to a
location off-shore and connected to the first cistern by way
of suitable piping. The first cistern supplies water to a

25 second elevated cistern if the level of water in the second
cistern drops below a certain critical level.

As water leaves the first cistern to the second cistern,
its level will drop so that at a certain predetermined point,
e.g. below 50 % capacity, water will be pumped from the

30 floating flexible container to the first cistern as controlled
by the control means 6.

Since the flexible container of water is off-shore, no
significant on-shore space is taken up and the size of the
container is not limited by any on-shore restrictions. Indeed,

35 for periods of extra demand, for example during the summer
months, one or more additional containers may be coupled to
the first cistern.



by the control neans 6. Since the flexible container of water is

of f-shore, no significant on-shore space is taken up and the size of the
container is not limted by any on-shore restrictions. |Indeed, 35 for
periods of extra demand, for exanple during the sumer nDnths one or
more addi t i owalssussss ai ners may be coupled to the first ciRSHAHBY702658
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- 6- The naturally | ow tenperature of the sea-water will keep t he
wat er stored within the container cool and ¢ hus sl ow down deterioration
thereof. By using floating flexible vessels of the sort used for
transporting fl uent Therppturdaldygloi Yemperaturet bfythansdre-wadadi illlokeept 0

the required | Sﬁé%&&:@@cdz"eﬁt w:.tﬁhﬂr@}xéﬂﬂddtaiﬂéﬁt iaaixld/ Sy Bélol?hﬁo&ﬁ'g
boat that towe vessel .to its locati,on has n%]_relatlve % LHC

turn around Gf %@FQ&%ﬂﬁuﬂ§f§ﬁ°Fh gytHﬁEBﬁ F%°?E
liquidis requthedsofheuxeasebrcananapetylh@ £&uﬁnﬂﬂ¢ﬁk§d(ﬁnﬁﬂhghhexﬁugdand

sui tabl y anCthi:ﬁQy "BUPRLab Dy ! ugwﬁa% “eye ,Eé;%m%%féaf%i%na%hhi{m

task. The tug us n vesse or

vessel so thattPF§er%E¥&izﬁ%ﬁﬁﬁﬁ§F1a¥1¥ ﬁBPtKas?%ﬂ tug b°atI§hAMIq°WBé

under st ood t hatvesbe) et adisTastat b hasitttthis1a SEDNELvI1yo aRlieR afhe a&t:uhhe
|nvent|on |n (0} or, (0) t u t t ctpce,
the tnventi on tagepat Crapaila Wftn BULSRRER In et ndbifeidd BiECOE
detail ed enbéémﬂéﬁt §Sb§|=ﬁ§1§9#au 'SHFfUF’m?H T RIRALY N9 [ynapupdedhEramt

L o i nplenentao ?ﬁe tug Fnid stitraplle, anchées, fwhh&taup&ﬂﬂethé | e caﬁi Jleaive t?
ein connec | n, Calrst C urirer
g Efip10cd SRS BLELN. blIE i hyCLisle SRt rephst

cistern for coverr ng charige Overs o flex b
bei ng suppl i edadilpder versed fom 8p BUPtYnNesseduppl hatunits 2seturn Joygney
whi | st the exanigl aodegastd@d has been in relation to the supply of

potable water, othegel (qyhd3d B LGN erttP RN bncd iniA ™ Qudkatea

15 shows an application of the invention in one form only for the
purposes of illustration. In practice, the invention may be
applied to many different configurations, the detailed
embodiments beiﬁg straightforward for those skilled in the art
to implement.

20 For example, rather than the first cistern being
connected to a second cistern, the first cistern may be a
buffer cistern for covering change overs of flexible
containers, the liguid being supplied direct therefrom to a
mains supply pump.

25 Also, whilst the example described has been in relation
to the supply of potable water, other liquids may be thus
supplied, for example oil.
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-7- d ai ns: 1. A nethod of supplying liquid conprising the steps
of : - 5 providing at a first location a cistern on |and for | i quid,
providing at a second location a floating flexible conta| ‘gkwbhgyid;

i ncrement al | yYWOMBR¥Eng |iquid fromthe container to the 10 AR

according to a denmand determ ned according to the use of liquid in the

ci stern. 2. A method according to claim1l1, wherein the flexible
container is a floating flexible vessel of*the sort used for 15
transporting fluent cargo through Iiquid. 3. A nethod according to

claim1 or 2, further conprising the step of replacing a substantially
enpty cont ai nerChaimsa | aden contai ner. 20 4. A nethod according to
any preceding claim further conprising the step of punping liquid from
the flexible contalner to the cistern using,a npi ng, means provi ded on a
novabl e buoy. 28. A methed af supplying LigBig; ﬁ@mp¥+ng the §f@ps of:-
appar at us ccmpri snmovxdmg at an mirdtanlocatsich Naf eiskekdi /e | 14nd decnd

| ocated at a éé {ql ocation; 30 a floating flexible container for

hol ding Iiquid an focated at a second | ocation; means for
conveying |iquid froPsevidinsnt akned ©6COR8 legakigm: agfloating flexible

container of liquid;
incrementally conveying liquid from the container to the
10 cistern according to a demand determined according to the use
of liquid in the cistern.

2. A method according to claim 1, wherein the flexible
container is a floating flexible vessel of the sort used for
15 transporting fluent cargoc through liquid.

3. A method according to claim 1 or 2, further comprising
the step of replacing a substantially empty container with a
laden container.
20
4. A method according to any preceding claim, further
comprising the step of pumping liquid from the flexible
container to the cistern using a pumping means provided on a
movable buoy.
25
5. Apparatus for supplying 1liquid, such apparatus
comprising: -
an on land cistern for holding liquid and located at a
first location;
30 a floating flexible container for holding liquid and
located at a second location;
means for conveying liquid from the container to the
cistern; and
control means for determining the extent of use of liquid
35 from the cistern and varying the quantity liquid supplied to
the cistern from the container in increments according to a
demand determined by the extent of said use of liguid.

* C L .} S *



~control nmeans for determning the extent of use of liquid 35 fromthe
cistern and varying the quantity liquid supplied to the cistern fromthe
container in increnents according to a dermand determ ned by the extent of

said use of |iquid. WD 96/ 13558

PCT/ GB97/ 02gb9s/13ss8 6. Appar at us accordi ng to cl ai m 5PCHGBIEIAESY he
flexible container is a floating flexible vessel of the sort used for
transporting fluent cargo through Iiquid. 5 7. Apparatus according

to claim 5 or 6, wherein the apparagus further conprises a punping
means for punping liquid fromthe flexible container to the cistern, the
punpi ng means 6. bei NppaXAtiwedegerding did eclrioy .5, WiEmRin Ajpartlesible

according to Uphtaife?l is! 2l Flotiy 51486 @essameosrtﬂpr&@?dﬁé&rﬂr
fl exi bl e cont the fl exi e cont ai ner

I ners can _be _renoyabl coupled with
to increase t%&%ﬁ%&t‘@g fa'f‘ef‘ﬁecﬁ%ﬁﬁr‘é?ﬁguﬁbrhﬁé‘r‘idods of increased
demand. 15 9. Apparatus according to any one of clains 5 to 8, wherein
the cistern § .afipgar%' er s SUPRIA € s enpt | o : Se d .
ci stern. ?0. P{o rat Egsugg%gﬁ?tg?l &das%ﬁ'g%éi geﬁoﬁr/esdes%%%ﬁw% 20
reference to t3RP INYEBRF FoRRTA§es a pumping \mEARs, fPXs PYSPARY | hiquidys
her ei nbef ore dixnr ithed flekible geftainesets otlideizternpatie npuml bvd eans

being provided on a movable buoy.

108. Apparatus according to any one of claims 5 to 7, wherein
one or more additional flexible containers can be removably
coupled with the flexible container to increase the capacity
of the apparatus for periods of increased demand.

15 9. Apparatus according to any one of claims 5 to 8, wherein
the cistern is a first cistern that supplies a remotely

located second cistern.

10. Apparatus substantially as hereinbefore described with
20 reference to the accompanying drawing.

11. A method substantially as hereinbefore described with
reference to the accompanying drawing.
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