1 A METHOD AND APPARATUS FOR A REPLENI SHVENT AT SEA SYSTEM FI ELD OF

| NVENTI ON The present invention relates to a nethod and apparatus for a
repl eni shnent at sea systemand it preferably although not solely of a kind
to allow for a ship to ship replenishnment of for exanple fuel, water or

ot her consunmable materials to be establijshed. BACKGROUND Repl eni shnent at
sea systens (RAS systens) are well known. A supply vessel and a recipient
vessel are able to position thenselves to travel in a substantially parallel
path and establish a physical connection in a formof a conduit which is

able to di (MEFHODAND APFARATUSFORARERHENISHMENT AT ISHABYSTIEM. | n
exi sting RAS systens the conduit consists of a plurality of substantially

rigid pipe sections. Such pipe sections are assenbled to define a single
conduit to extend between the two vessels. Normally a cable is provided
fromwhich and at appropriate intervals, the conduit is suspended. During
set- up, REIDOFINVENTIONIuit is progressively extended froma vessel
towards the other vessel by the sequentjal engagenent of discrete |pe
sections. The cﬁmme&epbwvsmlqaﬁ rgfatestia a@fﬁ@%@@t InpALtYsIRES renleRishiment akse

I ndi vi dualg,set Lo i Prefé 5l%u%ﬁ IR’E sassenb kﬁﬂ]dtosﬁﬁl)@bf&‘ ggg@g&,d shig the

preceedlng pl pe sect of the conduit betweeh the
t wo vesselrsplenislthentddidor ¢xapple ﬁxeb wateror ather cmmmaﬂlefmawmalhm chestablished. ar e
then noved to a storage |ocation. Since the sections are substantially
rigid, the sections are stored in a storage rack or conpartment but wll
occupy a sg‘g?i{dﬁmmgnount of space since each section will maintain its
internal volune. The mani pul ati on of individual sections and the demand on
storage space fRnpleniskmdnmgt sea:klysm (RAS sglstems)omeswdt kdbwad&as@ab'emessed t he

cxiStino T4l BLbe, LIBS RSy Skl Secon gt Ll Soamchleet efothe
of an RAS sushfiesttifh @ phssichl conh@itioB - in4 form of a conduit which is able to displace
material from the supply ship to the recipient ship. In existing RAS systems the conduit
consists of a plurality of substantially rigid pipe sections. Such pipe sections are
assembled to define a single conduit to extend between the two vessels. Normally a cable
is provided from which and at appropriate intervals, the conduit is suspended. During set-
up, the end of the conduit is progressively extended from a vessel towards the other
vessel by the sequential engagement of discrete pipe sections.

The connection of discrete pipe sections takes time as each individual section is
required to be securely and sealably engaged to the preceeding pipe section.

During the disassembly of the conduit between the two vessels, individual pipe
sections are removed from the chain and are then moved to a storage location. Since the
sections are substantially rigid, the sections are stored in a storage rack or compartment
but will occupy a significant amount of space since each section will maintain its internal
volume.

The manipulation of individual sections and the demand on storage space for
storing such sections does present disadvantages to the existing rigid pipe type RAS
systems.

Accordingly it is an object of the present invention to reduce such disadvantages

or to at least provide users of an RAS system with a useful choice.



BRI EF DESCRI PTI ON OF THE | NVENTI ON Accordingly in a first aspect the present
i nvention consists in a hose for use in a replenishnent at sea systemfor
the transportation of fluid between a first vessel and a second vessel
wherein said hose is flexible and col |l apsible. Preferably said hose includes
a plurality of neans to support said ho2e spaced at intervals along the

| ength of said hose at which said hose can receive vertical support froman
over head cabl e extendi ng between said first and second vessels. Preferably
said hose is of a contlnuous |l ength to, in use, have a first distal end

t hereof e HS&DEYVENEQM first vessel and a second
distal end to a coupllng nenber of said second vessel. | Preferably said
hose has engaged to one of its two distal ends thereof a floatation neans

to ensure @@bwlﬂ?g @ngd first Agseca thd pakaiti @RentRANSordista inval BésedfdiphRCing
volunme which allows said hose to be held at | east in part above water |evel
at |east deplemishraentpt sgr sysiemday theptmsm%w offilid hstvecenaas fiesh gagpstiaed 2one of

said fi F St OfndSR &anhgfzﬁgd%dﬁﬁ&ﬁs &'ﬂdcghgrﬁg‘%' ch provides a conduit

engaged to said ose an |nc glass to allow a user to

vi ew insi de t hePreferably saldmsejmchgllesiaMmelnglcfoneam ltal supp@rtesaid hxeespavdd ath
provi des no SI nIfICE%Q rrﬂgd tothe]‘Lowo fluid, Qut is able to stop
a hose purBieRgls ploge ehg:ng said hoss, atywhichsaid hosegangrealyg Kerticak supRer a pi g

Is in a pagif 'ﬁ%v%@&?&%l@é&texﬁﬁﬁ%’%&év@ 8id i€l Qb Ws§hO! € through said

sight glass. I'n a second aspect resent invention consjpsts in or for a
repl eni shnment aRrefeeably syidtlmse id bfa wsntlmfoua ldrgdx td)lim mel,dlewe!al ﬁﬂﬁldbsltzd dndse to

transport fluid between two vessel third aspect o ent

i nventi on tBYRES eigaeedioy2 FOUNNE BF E’eoé?a“gﬁi‘i%}s"é’s%?gﬁggé‘fﬁeﬁ ii'ﬁmf fed &»dve in
a repl eni %% gltem%glaoiss)éﬁfﬁ%mﬂ,&gg bly as part of a replenishnent at sea
operation wh utilises a flexible d collapsible hose for delivery of

fluid froma fiRrsferaldy satl hose bassmgaged toens of jts aworeistal ¢nds theteof mifteatatiog t he
operatlon after t he del lver said first Vi a S(:ild hose

is term ﬁa?aéla Oteﬂéurﬁ.eSP % 8[?4:”1% b?sn% ﬂfort% 1on means of a watels Schsplacmg volum

which allows said hose to be held at least in part above water level at least at the said
distal end.

Preferably said hose has engaged at one of said first or second distal ends a rigid
pipe which provides a conduit engaged to said hose and which includes a sight glass to
allow a user to view inside the conduit, said rigid pipe also including a stopper which
provides no significant impedance to the flow of fluid, but is able to stop a hose purging
pig, the stopper provided in a location such that when a pig is in a position stopped by
said stopper, the pig is visible through said sight glass.

In a second aspect the present invention consists in or for a replenishment at sea
system, the use of a flexible and collapsible hose to transport fluid between two vessels.

In a third aspect of the present invention consists in a method of use of a hose as
defined in the above in a replenishment at sea system.

Preferably as part of a replenishment at sea operation which utilises a flexible and
collapsible hose for delivery of fluid from a first vessel to a second vessel, a method of
terminating the operation after the delivery of fluid from said first vessel via said hose is

terminated, the method comprising;



firing a pig through the hose to purge at |least a significant anount of said
fluid from said hose, applying a suction to said hose, which as a result of
at | east part of the hose being sealed will collapse said hose thereby
reducing the interior volunme of said hose and retracting said hose to one
of said first or second vessels. Preferably said retracting includes the

w nding of the hose for storage onto a reel. Preferably said reel is

rot at abl e about. an axl e, Preferably,said axle ncludes a conduig ich has a
r ot “opening. i Aite mralet! 85 Basq 1 Pirte & eBrtd st R PR el Do g
openi ng t iralgiidWok&h said fluid is able to be displaced said first opening

bei ng engaged for fluid flowto or fromsaid hose and said first and second
openi ngs in fl wpalyéegrsintionte stidhosth wdrethaso result efjatHeastpart 96 therltpse bpimgi ng

engaged tq [ Lver r i f fluid fd ow.fromsaid hose.
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sai d hose, ai IrefractidtigSpiddreetd besfGhidsirstcbrizesond vesels. t hat any remai ni ng
liquid in said hose is at least in (@grt further purged from said hose.

Preferably af t direferably gailapiaciing ingludasdhe windingridae hosgdor sforage paie a 1gelough
said hose by & sHeH @a@@éﬁ hat90E 2609 ahhglceof and the other end renains
g 8 r erabfy algg)

open, to allow'gas e to be drawn through said hose to

t her eby al | ow |Preferably csalibaxde awiudey aseinduit subidhi I o fistopaiing tesegh Whither abl y
said suction | s applied toq said hose at the end of the hose posjtioned at
cai d vesseRid dAt ehe inbedisneed andasasend ghening: tarpueh whish sd Ghiid 1 agledact of
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fluid froma tirst vesse sec essel, salrd systemconprising. a
flexible st and Isequamidbdpenings eint fhuidedanmeudibationowith cdach crthérhsuchl sad gécdnldui d
fromsaid fits vessel to saig seﬁond vessel,, sald gose incl,@ﬂ}in first

di stal end®PSRGEGREAGe 192 meaps fogdeliugny te prrepeiptaldbiid SRy from fridiiosh sai d hose
is able to be veupt i dhiRr BRALBA P BEélohat MRk ahd b@f&é’&ﬁﬁap@inﬁ%ﬁ%‘ﬂo@&,
menber for engagenment” to a conpl enentary coupling nenber of said second
vessel , saiidisdésplaced dirogghnsaidhasensih thaphiy remtiniag figuistin said hoke ised feastsin

engaged t Opa}tht%nilérr;ﬁ}rged from said hose.

Preferably after firing said pig through said hose, gas is sucked through said hose
by a suction means at one end thereof and the other end remains open, to allow gas
(preferably air) to be drawn through said hose to thereby allow liquid to be drawn by said
suction from said hose.

Preferably said suction is applied to said hose at the end of the hose positioned at
said vessel to which said hose is to be retracted to.

In a fourth aspect of the present invention it is a system for replenishment at sea
delivery of fluid from a first vessel to a second vessel, said system comprising:

a flexible and collapsible hose to define the conduct for the flow of fluid from said

fits vessel to said second vessel, said hose including first distal end engaged to a

reel of said first vessel and from which said hose is able to be wound and a second

distal end which includes a coupling member for engagement to a complementary
coupling member of said second vessel,

said reel including a conduit which at a first end thereof is engaged to the first
distal end of said hose and a second distal end which is selectively engagable to being in

fluid connection with a supply of fluid to be delivered, a supply of compressed air and a



di stal end of said hose and a second distal end which is selectively
engagable to being in fluid connection with a supply of fluid to be
delivered, a supply of conpressed air and a 4 suction and drai nage conduit,
said conduit of said reel allowi ng the displacenent of fluid therethrough
and to and from said hose when said hosg is full dispensed fromsaid reel
Preferably said conduit of said reel is able to be selectively engaged to
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hol ding tank of said first vessel by a punp via a delivery conduit.
Preferably sai cPrsfepthy saf conﬂmtrcsf%ddedus abls talb¢ salentivdlytangagidatosaiddupplyof

sai d reel dto romagn.air, conpressor, via a del.jver ondui t.
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effect a gHapbmentpressure to said hose to thereby collapse said hose. The
invention may further be said to consist in any alternative conbi nation of

parts or f eat urResferahlye said supplyi of flyid iskleliveredita $aed G@Kblrtﬁé isgidrigeloangip sgidl.

Known val.ent s ar r.f ur whi ¢ re nat,expressly set
out ar e n frﬁg} %E‘gldln&gg@gdp Stalé %rg?vesgﬁ??&eacp% VlP@fdgﬁj‘gX % 8?%%(& t he present
invention w I | Preferdidy exiflsapplodf cohrphessaf &f mvmdttb%aﬂmammﬂsﬁq reel

drawi ngs. BRI EF DESCRI PTI OF THE WNGS Figure 1 is a plan view of

equi prent mdlt@ﬁalﬂ@pﬁ%ﬁﬁmr@ adf conpesRavigpslelingrycondiit. present i nvention,
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direction B of gure 1S a~“slide view o exiple

hose of tf@cﬁmpﬁ@émwmmh@e té therebyellapsedaidRbSe.system Figure 5 is a view
t hrough section CC of _Figure 4, Figu g 6 is.a plan view of the end region
of the flexibl ellfolwentigpymay;fyrher be pad 4o §en%ﬁam| any\jlisEnative ;qombination

sections. parts or features here mentioned or shown in the accompanying drawings. Known

equivalents of these parts or features which are not expressly set out are nevertheless
deemed to be included. A preferred form of the present invention will now be explained

with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a plan view of equipment which forms part of the RAS system of the
present invention,

Figure 2 is a view in direction A of Figure 1,

Figure 3 is a view in direction B of Figure 1,

Figure 4 is a side view of the end of a flexible hose of the present invention for

use in an RAS system,
Figure 5 is a view through section C-C of Figure 4,
Figure 6 is a plan view of the end region of the flexible hose, and

Figure 7 is a schematic view of the various sections.

DETAILED DESCRIPTION OF THE INVENTION
The present invention utilises some components which are similar to existing

RAS systems and hence such components are not described in detail. The provision of



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention utilises sone

conponents which are simlar to existing RAS systens and hence such

conponents are not described in detail. The provision of 5 storage tanks

for storing the fluid (usually a liquid fuel or water) punps, cables to

support the conduit extendi ng between tshe two vessels couplings and ot her

aspects are therefore to be taken as common general know edge. The present
hose ich defjnes the

invention utilise fslfexi Ieag(%colasib h

condui t - betEnERRs o sloripe dauid (yspalin adgupel el os vaserd PP Gahles f support
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vessel.  Afos@is subsandalyt Sieculdrrifterébs Sé@loneMHe BodehesidwirSindFigher 2klag teranei ded a
floatation nmenber 3. The floatation nenber 3 is engaged or forns part of
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a body of water. The floatation member 3 ensures that the distal end 2 (if this is in contact

with the body of water), can remain at least above the surface of the water. The floatation

member is preferable made of a durable and rigid material and is of a sufficient size such

that its water displacing volume is sufficiently to provide adequate buoyancy to the first

distal end 2 of the hose 1. The first distal end 2 preferably also include a coupling section

which is a rigid member engaged to the end of the hose 1. The coupling member 4 allows

for this first distal end 2 of the hose 1 to become engaged to a complimentary coupling

member which is secured to the first vessel.

The flexible and collapsible hose is able to be stored on board one of (preferably

the second vessel) said two vessels when not in use. The hose 1 is preferably wound onto

a reel 5. With reference to Figure 1 and 7, there is shown a plant room 32 which contains

two reels 5. The plant room shown in Figure 1 is adapted to allow for the separate storage

of two separate hoses, one for the delivery of water and one for the delivery of fuel.

The reel 5 is supported by an axle 6 about which the reel 5 is able to rotate. The

reel 5 includes a drum section which allows for the winding on and off of the hose 1. The



t he second vessel) said two vessels when not in use. The hose 1 is
preferably wound onto a reel 5. Wth reference to Figure 1 and 7, there is
shown a plant room 32 which contains two reels 5. The plant room shown in
Figure 1 is adapted to allow for the separate storage of two separate
hoses, one for the delivery of water ang one for the delivery of fuel. The
reel 5 is supported by an axle 6 about which the reel 5 is able to rotate.

The reel 5 includes a dru ection,.which al.]ows for the.w ndi on and of f
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di r ect i onsdigmlaced alangathe hogertb dheedtiierpasli . Dumiagd operatint chelhixet Medhexttered from

vessels. The guide. .9 wi|]l ensure that the hose 1_.renmpins i .St eady.
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engageable to the first end 2 of” the hose 1, there nmay be provi a pipe

secti on 1lOoashasgothein dirdetigns eo 4s td lapproprigelyspasitiomad 10 extend beitwgeah theawioon

whi ch is engaged.or forgs.part of e distal end.2 of the hase 1.. The pipe
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coupling 4. This pipe section 10 T;%kﬂ;1bpernanently attached to the distal
e

end 2 of tiendepsEororingggrtd aresngeg dubtderdl 2 Didhe hose 1, there may be

provided a pipe section 10 as shown in Figure 4. This pipe section 10 is a rigid section

which is engaged or forms part of the distal end 2 of the hose 1. The pipe section 10 may
include a fixing portion 11 onto which the flexible hose can be engaged. Alternatively the
pipe section 10 may be engaged to the coupling 4. This pipe section 10 may be
permanently attached to the distal end 2 of the hose or may be temporarily provided. The
pipe section 10 includes a conduit 12 through which the fluid being displaced through the
hose 1 can pass. The conduit 12 includes a sight glass region 13 which includes a sight
glass which allows for a user to view inside the interior of a pipe 10. Adjacent the sight
glass region 13 there is provided a stopper 14 which provides a part obstruction to the
conduit 12. The stopper is positioned within the conduit 12 and only provides a limited
disruption to the flow of fluid therethrough.

The hose 1 and pipe section 10 are able to allow for a pig to pass therethrough. A
pig which is commonly used for cleaning the interior of a conduit can be used in this

application to purge any fluid which remains within the hose 1 from the hose 1. The



pi pe section 10 includes a conduit 12 through which the fluid being

di spl aced through the hose 1 can pass. The conduit 12 includes a sight

gl ass region 13 which includes a sight glass which allows for a user to
view inside the interior of a pipe 10. Adjacent the sight glass region 13
there is provided a stopper 14 which provides a part obstruction to the
conduit 12. The stopper is positioned within the conduit 12 and only
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being retracted. Such a purging can firstly occur by the displacement of a gas such as air

down the hose 1 (whether it is from the first vessel to the second vessel or vice versa)

using a compressed air source 35. Some liquid will remain and this can be purged from

the hose by firing, with the use of compressed air, a pig from one end of the hose 1 to the

other. In the most preferred form the pig is fired from the second vessel to the first vessel.

The pig will scrape with it most of the liquid that remains within the hose 1. The pig will

reach the stopper and be prevented from further movement. The liquid travelling ahead of

the pig will be removed from the hose. The pig can then be seen through the sight glass

and can then be removed by hand from the hose/pipe. Once most of the liquid has been

removed from the hose 1, the hose 1 may be collapsed. A collapsing of a hose preferable

occurs by the provision of suction. The hose 1 at its first distal end is sealed by the use of

a cap or plug or similar and a suction is applied to the hose 1 from the second vessel.

Suction can occur via an air eductor 33 through a suction line 34. Such a suction may also

carry with it some liquid and a gas/liquid separator 15 is preferably provided in the plant



using a conpressed air source 35. Sone liquid will remain and this can be
purged from the hose by firing, with the use of conpressed air, a pig from
one end of the hose | to the other. In the nost preferred formthe pig is
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fromentering the hose. 9 CLAIMS 1. A hose for use in a replenishnent at
sea systemfor the transportation of fluid between a first vessel and a
second vessel wherein said hose is double ended and flexible and

col | apsi bl e, and



wherein said hose has engaged at one of its first and second ends a rigid
pi pe which provides a conduit engaged to said hose and which includes a
sight glass to allow a user to view i nd de the conduit, said rigid pipe also
i ncluding a stopper which provides no significant inpedance to the flow of
fluid, but is able to stop a hose purging pig, the stopper provided in a

| ocati on sGtAIM&t when a hose purging pig is in a position stopped by said
stopper, the hose purging pig is visible through said sight glass. 2. A
hose for use in a replenishment at sea systemas clained in claiml| wherein
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of term natith§St RUCHSGIS dHO & Piopeh FUd §8AT 8%y of fluid fromsaid first
vessel via said hose is termnated, the nethod conprising; 10 firing a pig

through the hose to purge at |east a significant appunt of said fluid from
sai d hose, Zappl $ilinge fordise in o et pbsa systpn @p cladmed pedaim 1 gthegging east

part of the;MQRS& includes a plurality of means to support said hose spaced at intervals along
the length of said hose at which said hose can receive vertical support from an

overhead cable extending between said first and second vessels.

3. A hose for use in a replenishment at sea system as claimed in claim 1 or 2
wherein said hose is of a continuous length to, in use, have a first distal end thereof
engaged to a coupling member of said first vessel and a second distal end to a

coupling member of said second vessel.

4, A hose for use in a replenishment at seas system as claimed in claim 3
wherein said hose engaged to one of its two distal ends thereof a flotation means to
ensure said one end has a flotation means of a water displacing volume which allows

said hose to be held at least in part above water level at least at the same distal end.

5. The use of a hose as claimed in any one of claims 2 to 4 in a replenishment at
sea system.
6. As part of a replenishment at sea operation which utilises a flexible and

collapsible hose for delivery of fluid from a first vessel to a second vessel, a method
of terminating the operation after the delivery of fluid from said first vessel via said

hose is terminated, the method comprising;



being sealed will collapse said hose thereby reducing the interior volune of
said hose and retracting said hose to one of said first or second vessels.
7. The nethod as claimed in claim6 whéfein said retracting includes the

wi nding of the hose for storage onto a reel. 8. The nethod as clainmed in
claimin 7 wherein said reel is rotatable about an axle. 9. The nethod as

clalrredlnclal 8 wher al d.axl e i ncludes a .conduit first
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engaged to i d hose.
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said pig uhtough said hose and before col |l apsing said hose, air is

di spl aced throu h suc ny renmini liquid in said hose is
at least in parggﬁﬁﬁP%§P8§8$H8§nFPgﬁ?igﬁgoyﬁggggv ?Q@The met hod as cl ai ned
in any one of 6 to 10 wherein after firing said pig through said hose, gas
is sucked throuah said hose by a suction neans at one en? thereof and the
other end Femai g apaied aselaimedwn glaim Oprherap sy yetgackne irelydes dreawindingar ough

sai d hose tp Herh%g@ A Wi Gdefl to be drawn by said suction fromsaid
hose. 12. T e netﬁM5 éégb laimed in claim1l wherein said suction is applied

to said hose at the end of the hose positioned at said vessel to which said

hose is to be r %rhg 8}r(l:ett dd Elg claimed in claim in 7 wherein said reel is rotatable about an

axle.

9. The method as claimed in claim 8 wherein said axle includes a conduit which
has a first opening through which said fluid is able to be displaced and a second
opening through which said fluid is able to be displaced said first opening being
engaged for fluid flow to or from said hose and said first and second openings in fluid
communication with each other such said second opening engaged to a means for

delivery to or receipt of fluid flow from said hose.

10.  The method as claimed in any one of claims 6 to 9 wherein after firing said pig
through said hose and before collapsing said hose, air is displaced through said hose,
such that any remaining liquid in said hose is at least in part further purged from said

hose.

11. The method as claimed in any one of 6 to 10 wherein after firing said pig
through said hose, gas is sucked through said hose by a suction means at one end
thereof and the other end remains open, to allow gas (preferably air) to be drawn

through said hose to thereby allow liquid to be drawn by said suction from said hose.

12. The method as claimed in claim 11 wherein said suction is applied to said hose

at the end of the hose positioned at said vessel to which said hose is to be retracted to.





