;[\ e3eT] TZ\ x6NT; ? 1 *166166* A METHOD AND APPARATUS FOR A REPLENI SHMVENT A

SEA SYSTEM FI ENTI ON The present invention relates to a nethod and
appar at us \‘Wﬁﬁm\ﬁ\g\\“ m/shmant at sea systemand it prefera ough not
. solely of allow for a ship to ship repl eni shnent mm |l e
fuel, water or *¢®8&r consumable materials to be establishe

Repl eni shnent at sea systens (RAS systens) are well known. A stigiésy vessel
and a recipient vessel are able to position thenselves to travel in a
substantially parallel path and establish a physical connection in a form
of a conduit which is able to displace material fromthe supply ship to the
reci pi ent AMPTHOD &NBARRARATUS/FORA RERLENISHMENTD 2T SEA SYSEEMural ity
of substantially rigid pipe sections. Such pipe sections are assenbled to
define a single conduit to extend between the two vessels. Normally a cable
I's provided fromwhich and at appropriate intervals, the conduit is
suspended. During setup, the end of the conduit is progressively extended
froma vdI¥D OFXENVENIHONt her vessel by the sequential engagenent of

di screte pipe . sections. The connection of, di,screte pipe sections takes tine
a5 each i ndl vi HErSREuvEraRRER 6 p Bkt S BhEeRRPSrE bR § 3R aged
to the prsﬁ@t@fﬂdhﬁtﬂ it0 pieerablgt dlthdugioiot Relelyhof di kdsehllow fbr tahshif 0rdditi

bet ween the two vessels, 1 ndividual pipe sections are renoved fromthe

chai n andeplerishment offurexamplefush, yiateg er phengqnspmalde magerialictode establighedy e
substantially rigid, the sections are stored in a storage rack or
conpartnent but will occupy a significant anmount of space since each

secti on VBACKGROIUND its internal volune. The manipul ati on of individual

sections and the denand on storage e for storing such sections does
o esent d| Sad AATICIORETS 3 AR SRICUE (AT PUTE), 56 S DEraos & popeliesse
Accor di nginy d fecipfen®ReRb £6 labRf totddgitiBh SRGNel Vel {6 ialn aCubSidly Spiedlle]

di sadvantages or to at |east provide users of an RAS systemw th a useful

choi ce. path SR ExatiEiSeRhpSicalvonReCTiaE in ANBIITPERIcondist whishliy abla te displase
aspect 1 hn(:i‘atgrrie(lalsf?cpl}l tlllengu%rf)w glﬁp SR rseqt:if)ieln{l sha}pn%se?(isfti?lrg R&S sylfsrt]erralls 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.



repl eni shnent at sea systemfor the transportation of fluid between a firs
- vessel and a second vessel wherein said hose is flexible and coll apsi bl e.
Preferably said hose includes a plurality of nmeans to support said hose
.spaced at intervals along the length of said hose at which said hose can
receive vertical support from an overhead cabl e extendi ng between said
first and second vessels. Preferably said hose is of a continuous |ength
to, in use, have a first distal end thereof engaged to a coupling nenber of
said first vessel and a second distal end to a coupling nenber of said
second vessel. Preferably said hose has engaged to one of its two distal
ends t herBRIEEDHSGRITION O THE INEENIIONsai d one end is has a floatation
means of a water displacing volume which all ows said hose to be held at

| east in part above water level at |east at the said distal end. Preferably

sai d hosexhandifglgages Mt 99RcOtheSpleler ihoéntRh &SRR LS PBRARedn 49i d
pi pe which provides a conduit engaged to said hose and which includes a

si ght gl asplenishméntcat saa sgemtfor theetvanspertation taf luid hetveen asfistl vessgi ahdoa pe

al so i ncl udi a st er i ch .provides .no,.significant inpedance to the
flow of fspgﬂrﬁ%egﬁWi?ng%gH%@b@eggﬁﬁxlhgﬁgggogms&lq‘g pi g, the stopper provided
in a |ocation meeblysid W&Ningludbda pRirllty df RRahs tPsuppbARARIChdRY spaded at

st opper, the aﬂ,g is visible through said sight glass. In a second aspect
t he presdniervals/alang dhe leoat ef said hoss atf which spidphaspicgn resriveaversedl sppeem t he

use of a f?clrﬁ )é.lll leé‘rh ca%?el %ﬁ%@&%ﬂﬁet@g&esaﬁ) fikdt %ﬁ%gééndf\)eysi,efis. bet ween two

vessels. ITn a third aspec e prese I nventron consists in a nethod of
use of a hose Hsfeckbly ssid hose ishef abontinuons fengtiptocin sikydnave at firsedisay shém

Preferably as_part of a repleni shpent. at, sea operatjon which utfiljses a
T ot b o theraot. Biaagsl i h GOMIEE TOmOath i Prarvelel fd frstand dbind BE8er ¢ o
a second c\bﬁgﬁﬁém,eﬁxb Bsafll REorddevddienat i ng the operation after the delivery
of fluid fromsaid first vessel via said hose is term nated, the nmethod

conprising;  Preferably said hose has engaged to one of its two distal ends thereof a floatation
means to ensure said one end is has a floatation means of a water displacing volume
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;



3 firing a pig through the hose to purge at |east a significant anount of
"said fluid fromsaid 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 volune of said hose and retracting said hose
to one of said first or second vessels. Preferably said retracting includes
the wi nding of the hose for storage onBo a reel. Preferably said reel is
rot at abl e about an axle. Preferably said axle includes a conduit which has

a first openi ngs; j ' bl 4 | i a
second opgni ngﬂr %ﬁﬁ%gg&mﬁggﬁmg?%@ﬁ%‘#gg?{s&gﬁlbieﬁg%l céﬁﬁ%@g?ggggal dfi rst
openi ng Heimgaidhgsgged for fluid flowto or fromsaid hose and said first
and second openipgs in fluid c ni cation wit h ot her .such sai.d second
openi ng engagé'(?p yg“%a AN 8?‘855?‘1’ \Vvi’l“it}" Eo ISFuIP%@’gﬁ?ﬁSPB?“ Pf@’le Of¢ BA® r om
sai d hose&ealld il callpre &id ﬁbsefthéﬂeﬂgreﬂabielg PhelintefioP YRImR W dail BoSe Al before
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col l apsing said hose, air is displaced through said hose, such that any
renai ni ng | i queaqtingsaiddopetpeonet spid|fisstor seqond yesselsur t her purged from sai d

ining g coneofsaid cbur ed from s
U augh Sa o RESEriny saidrbtiihnd et S Wl O B B0 sordBE S 53K "o

remai ns open, Rrofegdblysaidasel (prodtatslebboutan axlet o be drawn throggﬂ sai d hose
to thereby allow |liquid to be drawn by said, suction from sai ose..
Preferably < aiRretTAblY owid %Xl%xﬁt?ﬂ}déﬂ acgndut wﬂwfaé@s Atlirsthepcamg Bhroughavish o
posi ti onegd; g ad ; on i [ : - n a
fourth aggléj??mg?é ﬁ%&fﬁ%&ggﬂ? cl nvg%tsl%gé]ﬂll (%R?@géﬁrgyg? %l%gstrak?g%ﬁag%%@ r‘%nt at
sea del i \berdispddced | saidififst opaning heaing engagekfor fluidflow toodfromssie hose andisdg st em

conmprising., a flexiQle and collapsi bl e hose to. defi,ne.the conduct for the
CDon o ks And sdind Shefites 3R B8 SomgumaG G ittt Sted FuER 3R Fesold

i ncl udi nQ)gEhihﬁfenQég%H% a adn e ABWEErY B 6 re@8pt dTflusPilewitions saiy @sge! and from
whi ch said hose s able to be wound and a second di stal end h i ncl udes

a coupl i ng norieferably abenaeesnd pigothmbmpinmmpef@m@ulap@ngréa%aﬁ?f sai
® o Oy 7S ispbd i Gfeh faRHALE it fhaP A Mehainl fl1iin Shid hE&is B el BT 5°

whi ch i s paelfatthéryargeddiigagaiiihesd.o being in fluid connection with a supply
of fluid to be delivered, .a supply of conpressed ajr and 4 suction and
dr ai nage conddreterably afiet ieing s piesroveh e hose, g Houeked @{%hée@rms@ of
fluid th h 0 ' [ j I
di spensegiy?% g?naggll lélgé'ffege%t. o%péiF%ﬁos%?gitEQ?%ﬁgﬁﬁg rgl?hglgirbgéﬁ’e{eols al{ldsbl/ af eto
be sel ect(preférgbly i trebe drawnahwbughypgit hossf toftherell; albew tiqwid ppby dfwrcoygaidssed
air and a suct%on a qur ai nage conduit, via a valuing arrangenent.
Preferablsy(’té%ﬂ o@ﬁﬂ@I S6f fluid is delivered to said conduit of said reel

and to said haugfetdbpynsaidiataonis abphvd ofsaiidiode bi the end 658RIhoby pésitieEd ayi a2 a
delivery conduit. Preferably said supply of conpressed air is delivered to

sai d condaidvessel ywhichesaid 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




and to said hose froman air conpressor via a delivery conduit. Preferably
“said suction and drai nage conduit includes a suction neans to effect a
suction pressure to said hose to thereby col |l apse said hose. The invention
-.may further be said to consist in any alternative conbination of parts or
features here nentioned or shown in the acconpanyi ng draw ngs. Known
equi val ents of these parts or featuresgwhich are not expressly set out are
nevert hel ess deened to be included. A preferred formof the present

inventio i £N it h.ref er . 0 j .

ar avi ngs. ot Rp B TR Phidlis B sRiae i Ridd e R GURRRH Mo

equi prenttheveiheéughandeo gaﬂ fromfsaidims&fx&igs yaitl am:;LGOifs f(nlhdispefrgsﬁ‘rbni faicereel. on,
Figure 2 is ayiew.in direction Aof Figyre 1, Figure 3 is a viewin

di ?ect ion B ofﬁ/rﬁg&h%saifi c@r?%gﬁcg‘sgdirgelés? g‘ﬁﬁ&" %4 @'\T@"gf’elﬁ’ ﬁ’égg?é tefaid SEPRIXi bl e
hose of tdreflpidesA supply 6ntdRprefell atSRidiasutfiof iR id"rﬁﬁfa@é"]:oxﬂu???lﬁ a5vdlv§n€ev' ew

t hrough section CGC'of  Figure 4, Figure 6 1s a plan View o e en gi on

of the flassang¢meiose, and Figure 7 is a schematic view of the various

sections. DETA|LED,DESCRI PTI ON. OF. THE I NVENTI Th resent inventiaon
utilises sorre'%c,%ﬁﬁ%ﬁgﬁaﬂg SURRLE R E‘ig 1§ EﬁlilYeé‘?‘%\g’oS%‘foéﬁPﬁﬁ?ng I @?P&ﬁ%saéﬂd
hence sudfpse GoRONRS1IMgaitk GTRhidIRSCVdsRe By alpulivah h dellViy Bomititsi on of 5
storage tanks for storing the fluid (usually a liquid fuel or water) punps,

cabl es to suppoeierabhesaid supply of gcompressed aveiswlelivered o said conduibpEsaidugsli ngs
and ot her : r.ef ﬁﬁFpmn general know edge.
The presear?ta%?%\}g%??%ﬁoxﬁ?ﬁa?scgéﬁ’gésg?@?%Iﬁgﬁ‘g&rﬁgé%o apsi bl e hose which

defi nes the cdheferdblpedidmsectionhmdtdaminygessnldsit iddhedel assaction fieans ol effdbot h i n

its longitudinal directjgn but _also flexible to allowfor it to collapse
and to miSHPHURressHEe tofaid, OS?tQ/@F{?EEC?]}l?@F%B?‘&hPWa col | apsed form the hose

will be substayfd glbiticd ABRTudiE RAGId fo bbribidt Hh laR) StefBRGL LbMBirkfien Rse s
substantially circular in cross section. The hose 1 shown in Figure may
be one caarts marofesturesvbere mentienedadt shown iivethy dseompahyingy defwisgy eKndbwmrenber s
whi ch extend end Ot? end from iagh Otﬁleé to d«?fi ne sihe coqduit of a

suffici erfiMVAIGEROL B3S PET O ERES WY 1600 SXRIEHSLY Setoitiate meysrhieless e a
first di sfeagmeefsbeimNlled. Agsofetted ifsrhibf 88 PretentEiadéntRAdvillhdIebe BgsaRE] at or
approximate tg a respective first and second vessel. The first vessel 30 is
pr ef er ablWith federerce;tp theaccompaniingdgwings. second vessel 31 is the delivery
vessel. At or towards the first distal end 2 there is preferable provided a
floatati on menber 3. The floatation nmenber 3 is engaged or forns part of

t he di st BREEKDESGRIFEHON OF THEDRAMWINGSon nmenber 3 is of a vol une which
allows for the,hose to (at Jleast in part).float on a_.ho f water, The

fl oatation mefﬁi%‘?reg ‘éﬁs‘ﬂ?‘b¥le¥"h‘é¢eqﬁ‘ﬂ§g‘a’it gh 'f?ﬁas patt iof%tegﬁégi%s"?’l’i‘ Adhe act

W th the hadyt pbeiner ), can remain at |east above the surface of the
water. The floatation nenber is preferable nade of a durable and rigid

mat eri al and ilSgwe 2ds avigw i directien Acofdligire that its water di splacing vol une
is sufficientl p i de. ade t ancy to the first distal end 2 of

t he hose 1. Th}aeég#:fq’éslgg fegfh ﬂree%ﬁ&éﬁpo?ﬁ%}r% 1y also include a coupling

secti on whi ch Higure 4ris gistlle Vi 6f the Rd g4l flegiblelts€6Ltheprdsbit ilREion forThe
coupling nmenber 4 allows for this first distal end 2 of the hose 1 to
becone engaged to a ¥SARAR BN S oupl i ng menber which is secured to the

first vessel. pigure 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



The flexible and col |l apsible 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. 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 asd 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 .§§$H§ﬁ§ i j Al i d] d off
of the hosgoerél . The ragﬂﬁgs%esﬁilﬁ%l gl%g? l\c{)\ﬁ]%ga%ﬁ dtlﬂ\gﬁ r‘%‘gr) gﬁiﬁgé’,“éﬂ@gﬁg,l s?‘iagﬁrev\her e
it is in the conduitpsxéahding batween thiitwo rvessebs caupbngsodndnethercaspeite arettyierefore hose 1

is significantly reduced than where the hose 1 is in an expanded conditi on.
Afluid d8f F\?atelﬁeéaﬁf’%m?niggn@ﬁ]glg@évdqu&the axl e 6 and which can deliver a

fluid theret hrriéghresdnp inveation ufilifesVhiletibleSandr &l1apsbleYhd3O WHMK defivbstife @
spout 8 which is coupled to the second distal end (not shown) of the hose

1. Duri nfongt betveen Bie twpaessals. Thehesminflexible botheindtstlongituginal divection tipse 1
ill b . 5 , . 8
L oo SIS Ul LRS! 4 BBy HR RO Mk L

form theolipeset f6m,aké hoe wilidbecsubstantiallf prayd evhieray il étsl irfftted” epditionnde f | ui d

fromthe hose 1 (i.e. the second vessel is a recipient vessel) fuel can be
punped viheseisgmbstaptiallycarrylar dn seoss sestion. Theohosgd shawmr 1ndigure 7Hpaw be ppeyj | |

t hen be di t i i.on, the
hose 1w PTRARES MdbB br iy ARSar/Rly BPpANOGH (T8 tal MUbBY OREH Shachdl: | ]
posi ti on eihdroncalificen eah atherftb defindtheaxogduitef aradfisiest lefigth tguktdad hetarsn 9 nay

be of a curyed profi oth t he hose. 1.can.,be i ded, t.0. chan their
o oct rodtie 656 (B3Rl L Rt it bt 5, BT Hist 680 et vt SRl 2RO 20 S5,
vessel s. ehf&odel éi%aged/\fht! br Spprokitatd fY a répetipeefirkt hRABEJdRd IVRsR]. STIRAHMt
condition relative fo the reel 5 so that it can extend therefromfor use

when tr arvgpset 39 igpreferablly the recipignt yassellsnd theesaeand. vesssl A igthp delivesy vegsel.
engageabl o) fi e h i pi pe
section ' %rstoyr%g%ﬂlg f\ffrf}l ‘gg‘?%e‘% 2 EFEng 1‘%? xgzge]r%télé B’? %‘ﬁd%x iffégtaa%?é:wga%é?f i on

whi ch i s Hitgarstionr mtmben3 paeigagbd bhéorflisspard ofethd distalf edd® of dlehdse. The pi pe
section 10 may include a fixipg portjon 11 onﬁo whi ch the fl exible hose can
be engagdtpatatiopanemlsr s of  yeluse,which atlowh fordherhgsere (arepsh wupary fagon:

coupl i NG Ayodl¥rvaidr PEhSRGHthth mhEmBEY3 «ﬁﬁm%@'&ﬁﬁ?gﬁgﬁété{l AHRAGRH ib B ddiacdll St al
end 2 of the "hose or may be tenporarily provided. The pipe section 10

i ncl udes witlcthedwody of watehn), cargtenwdin atHeash abdvethel suréica gf thesyiater dtie floatatigh t he

hose 1 can ss. The conduit .12 incl udes .a sigh ass. regi.an 13 which

ot udes Hepet PRaSe Rtk of Bebable a1l Teid oty o4 POG) A SR T o 1 o
of a pi pahdiQts WeteRapliacing &oRinghis stffasicntlyagipdovide addi@hR budymicyUb dks fisst
stopper 14 which provides a part obstruction to the conduit 12. The stopper

i s posi t idistelengi of the hese I diha dirst distal-pnd 2preigrabhioglselinsludela qoupbing sactipnpt i on
to the fl < LH ;mﬁr I . I abl e
to all ow o(r:ﬁ)gaS J[)Jll%m'?% pagghg%ggg?ﬁlre }ggﬁmﬁ%&%?&ﬁ?ﬁ%&@sﬁ%g{ﬁn@% %g}}g{é’g for

cl eani ng fohthis fitsedistal entl 2a0fCtha diosd 1 ¢@bedvtnauagdgedital dcomplpkntant caupling pur ge
any fluid mthh r.emai ns 'tq%n t he hoFe 1 fromthe hose 1. The st opper
14 wi | | SPOPOTHEER § SPPBFRT PSS V68! t hrough the conduit 10. The pig will
be of a size WHLHexd@ble N8 chMpsitle héseTR4Bledb bk Qf3éd b bb&tilond o i(SrefdratIpnt
contact with the interior wall of the conduit of the hose 1 and pipe

secti on 1tbe s®pnd aeissel) saidttwe vassslsrvhapfnogimigeaBhehessalcis paefexabbnweuns entoer i or

surface of _t i d the d.nterior rface,of th Qse asufficiently
arge quatrerl s Bl rffeabefh RN e L W i rS e Wl dSGm 2t ol T
operate tthe rBAS5STRS SlahtYooinMhoRhes Bitlurd D¥sdfapd to hlew for'thé sepafdi@btorigd 2 of
the hose 1 is noved froma second vessel to a first vessel. As it is noved,
the col | af$wpisepasaig hpsesyons for thedsliygny jof peates pad epeston the dekivenyeof fue) 5. A
connection is Iﬁg#% : ' [ ' e
first vessel ereSﬁ%#g%ﬁyﬁﬁggt%gﬂaggqgﬁggrgég%ﬁ?ﬁgﬁ??ﬁga§%§8%3m§gg§gl to
t he fir streelésmeludesThdrutn squtian evhickt allofwsffbuihd windiog bh ant offeofithe hosexipdihd t he
hose froma col | apsed state, the state in which it is stored on the reel 5,
to an expanded state. The fluid which is preferably of a liquid such as
water or fuel, can flow fromthe second vessel to the first vessel via the
hose 1. The hose may for exanple be 200mlong and of a 3 inch dianmeter with
a 3 mwall thickness. The hose may be a rubber hose with a conposite frane
inside for re-enforcenment. Once repl eni shment has been conpl eted the fl ow
of fluid is discontinued. The liquid which remains in the hose 1 and once
positive displacenent of the |iquid has ceased, can be purged fromthe hose

b o o ey




hose to be held at least in part above water |level at |east at the said

" distal end. 5. A hose for use in a replenishnment at sea system as cl ai ned
in clains 3 or 4 wherein 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 inpedance to the flow of fluid, but is able to stop a hose

pur gi ng mﬂpﬁ- isin
a positi gi r? ge'tstl gﬁﬁoﬁh%;l}ﬁggf rSs)‘ti,do&I g%‘rd‘ﬁb’ﬁé’h%?g‘tﬂb gpe\l/ ?@%Pé@mm lsgrgfﬂgﬁgi ght
gl ass. 6.th@heluosecoipied by thei h:mlse 1 amigmtﬁlcamb'snebu@dhhmewhere thealnsspdris ifi i d

bet ween two sel r .f or Ienl nment a system 10 7. The
oo or o cnBakfed Senfiil & AL AdivsREPEE T Fheedd o8 e AVRLS ot i et at
sea syst eRlivéra ﬁaldoﬁleieﬂ%ug@h rt@mheeaul@ izsnwnfbha@ Fﬁz‘fﬁaﬁl?ﬂfoﬂbwo@nm ahpbtd 81 ses a
flexible and col | apsi bl e hose for deli very luid froma first vessel to

a second Wiigh is coupledde trgsesend distal eng (ney Sh%)@ééh@ahqséd Huriag oppratigelof ver y
f fluid t&) d
O ot 56 R f e RS I Yk SR Sl AR ok FofSheod

amount ofrecid bhitfrémait éngagadstaithe spome 3 and phrpiglgwhichuhtid om bodslivetedoshe Whi ch
as a reSli@ ({f ast part of the hose being sealed will collapse said
hose t her9g§ r@aae.qi'@maﬂée.mﬁh%rsp%l&;ﬁé of aadiondeitd marbs Brovidedifoy sai d
hose to I ' in
Claim 8 e ahe AR e 106 380 Mlp KRG b is, dReifiEh Redf el Eylhe

st or age qmuimped vieel delivery ToeduieBhofilomsa ctoaagee thnk ntocthai mse.nItOwithahen he sai d

wher oi n <A piond ¢ hord o T hershi 2R RERE RSt Miedfosg S onltkateod B
whi ch saithe fdel5 dnd Be glhxu@d totbeaq ki ?ﬂr@}ﬁfﬁ% porstich fé@aawénﬁgeﬂ f108 Byhd peige Wm ch

said fluid is able to be displaced said first openi ntg bei ng engaged for
fluid fl ooeans 9oThe guide segags Aanay beref aseirved profile sonihatsthe base bpambaigsided 1 ui d
conmmuni ¢ h c ans
For del | qer gy i BeBiol o of AN NAT IRARORACT BRGRMHBWREL e BubTa"S
cl ai med mesmhsy Thagumlfe mwal emsuﬁe that tht hokel eémaiaf ired sﬁead)i Etgld%t}rdremt@ett@r ough
sai d hose, and ? re.coll a sai d_hose, ai ra%% di spl aced through sal d
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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
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frame inside for re-enforcement. Once replenishment has been completed the flow of

fluid is discontinued. The liquid which remains in the hose 1 and once positive
displacement of the liquid has ceased, can be purged from the hose 1 prior to the hose
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
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onto the reel 5 or storage. The cap or plug provided at the end of the hose will prevent
any fuel from spilling from the hose as it is being retracted. Where water is the fluid
which is displaced via the hose, the firing of a pig and the suction of the hose via to the
winding of the hose onto the reel is or may not be necessary. The first end of the hose
may remain open as it is being retracted back towards the first vessel and water which
remains within the hose can spill out through the opening of the first distal end and into
the ocean. Such water is not going to create any pollution. A non return valve 16 may be

provided to prevent sea water from entering the hose.
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1. A hose for use in a replenishment at sea system for the transportation of fluid

between a first vessel and a second vessel wherein said hose is flexible and collapsible.

2. A hose for use in a replenishment at sea system as claimed in claim1 wherein said
hose 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 claims 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 sea system as claimed in claim 3 wherein
said hose has engaged to one of its two distal ends thereof a floatation means to ensure
said one end is has a floatation means of a water displacing volume which allows said

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

5. A hose for use in a replenishment at sea system as claimed in claims 3 or 4
wherein 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.

6. The use of a flexible and collapsible hose to transport fluid between two vessels in

or for a replenishment at sea system.
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8. 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 amount of said fluid
from said hose,

applying a suction to said hose, which as a result of at least part of the hose being
sealed will collapse said hose thereby reducing the interior volume of said hose and

retracting said hose to one of said first or second vessels.

9. The method as claimed in claim 8 wherein said retracting includes the winding of

the hose for storage onto a reel.
10. The method as claimed in claim in 9 wherein said reel is rotatable about an axle.

11. The method as claimed in claim 10 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.

12. The method as claimed in any one of claims 8 to 11 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.
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13.  The method as claimed in any one of 8 to 12 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.

14.  The method as claimed in claim 13 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.

15. 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

suction and drainage conduit, said conduit of said reel allowing the displacement of fluid

therethrough and to and from said hose when said hose is full dispensed from said reel.

16. A system as claimed in claim 15 wherein said conduit of said reel is able to be

selectively engaged to said supply of fluid, said supply of compressed air and a suction

and drainage conduit, via a valving arrangement.

17. A system as claimed in claim 15 or 16 said supply of fluid is delivered to said

conduit of said reel and to said hose from a holding tank of said first vessel by a pump via

a delivery conduit.
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19. A system as claimed in any one of claims 15 to 16 said suction and drainage

conduit includes a suction means to effect a suction pressure to said hose to thereby

collapse said hose.



