1 "APPARATUS AND METHOD FOR USE | N HANDLI NG A LOAD' This invention rel ates
to apparatus for use in handling a | oad supported by an el ongate nenber
such as awbaad/assssi ng | ine. The invention is 5parti cul 2CiryGR2eBf03H268 N
raising and lowering a |oad, tow ng, and al so handling service cabl es,
hoses or other elongate |ines that are copnected between a suspended | oad
and a winch. The invention is also useful for deploying and handling ot her
el ongat e nmenbers such as tube and pi pes. The invention is particularly, but
not exclusively, applicable to the subsea 10depl oynent of very heavy or
bul ky |1 oads on coiled tubing and the depl oynent of signal and power cables
to subsea | oCAPRARATUS AND METHOD FOREUSEANOI4ANDUING AMSDADSN i s
applicable to an energency subsea response system for renedial action on
subsea structures, such as recovering oil from pipes, well or subsea

structures. ﬁi%l\/lgﬁﬁ%ﬁ F@af%%%%?p%ré’fﬁg"?@rf §sd inkfarfR %SloaBisBEEoﬁ@@r?g”bes

over | arge distanc et ween t sea surface and underwat er equil pnent often
i nvol ves t he aprelongatermerbear spet as iadobdebengiinealdlhe(isyertiatyisr hose(s)

dedi cat to each applicat.ion. . For anpl e neumat i c hose hydraul i c
20met hartol ,  BELGHAR USFUGREISg rdi I 2 [k fowinggAaY 2k duifgo
condui ts nay sBpigeessds ! Roseddrethepuphgardirdsanat srd GorinetdPBétvedn t he
seabed or in the well, and/or to convey data or signals fromthe tool to

t he surface, 2a8spendeddoan and auviach ndmgdnentionas @sa esefulufor dgpleyingdri | |

pi pe strings, ' . e { | ght eqyl pnent. 25

Accor di ng toagwgﬁé%ﬁ&t%%ﬁ%?tégﬁ%ﬁbf%ﬁ/gﬁqm%%g‘[h‘?eﬁed f)@%&atheged appar at us
for use in handntiog i&phardlarkyhBubpdesalusvalpradplishbig; to the subgead oad beari ng
el ongat e nmenber and a | oad bearing nmechani smfaor paying out and recovering

t he [ oad beadeRPYSISH avenniederor bulky loads on coiled tubing'and the
deployment of signal and power cables to subsea locations such as wells

or the sea bed. The invention is applicable to an emergency subsea
response system for remedial action on subsea structures, such as
recovering oil from pipes, well or subsea structures.

15
Delivering elongate members like cables, pipes and tubes over large
distances between the sea surface and underwater equipment often
involves the provision of a specific bundle of cable(s) and/or hose(s)
dedicated to each application. For example, pneumatic hoses, hydraulic

20 methanol, detergent or other fluid hoses, power, signal and control
conduits may be needed to convey power and signals to the tools at the
seabed or in the well, and/or to convey data or signals from the tool to the
surface, as well as structural members like coiled tubing and drill pipe
strings, which are used to support the weight of the equipment.

25
According to an aspect of the present invention there is provided
apparatus for use in handling a load, the apparatus comprising;

a load bearing elongate member and a load bearing mechanism for

paying out and recovering the load bearing elongate member;



2 at | east one service unbilical and a service unbilical nechanism
for paying out and recovering the or each service unbilical; at | east
one securwogonmnbsss to wrap around the | oad bearing el orgatGB2omisea68and
each service unbilical, and a wapping device for 5rotating the or each
securing nmenber around the | oad bearing ongat e menber and the service
unbilical as they are being paid out and ©To unwap the or each securing
menber fromthe | oad bearing el ongate nmenber and the service unbilical as
they are recovered; wherein the rotation of the securing nenber by the

wr appi ng 10devi ce around the | oad bearing el ongate nenber and each service
unbi lical 1s powerétedsyopewervise ppibileal ghd assqroiceuncitichlinmechamismtier ei n t he
power conduit is in the formof an elongate flexi b.he conduit that is

wr apped ont o PRYPSRH GHEGPYeIRAhe: Pk : r‘é“’@é’rﬁ’ﬂ?' falaxi al bore that is
adapted to be a”%"t‘ﬂ?éit%ﬁ@%"eg}ﬁib{ ﬁ%ﬁ@ﬂ*tb'ﬁr%' | arolhé hd Riad Badigeear i ng
|n% of the Ioag.

15el ongat e nenber during han The i nvention al’so provides
a met hod for efengdité menabéroant] eatie semideodmbiiepl, esdregwrapping devicegoppor ti ng
the | oa fromta | oad beariﬁl% el ongat e nenber ﬂ}gal I 3? 20bear i ng mechani sm
for payithg oli?'@4Rd W@ OBFREH RECY" m&gabea@awrﬁ% 8&8 Erhgfbergate

provi ding at M&aBEr ANE tHesaivice WbIlitaIca thaldrabeRfy yaiaouidhbitbcal | oad
beari ng mechani smfor paying out and recovéering the or each service

unbi | i cal andinp4gp the eueaemacewgy@emngr ifigen te Ioageoaniigl ¢lergat@i t h t he | oad

around the 1 AT BELATg ELreniss BB el ok PR ePRT Ui 1 cal @ ¢ hey
are being paid outwherein the rotation of the securing member by the wrapping
10 device around the load bearing elongate member and each service
umbilical is powered by power supplied via a power conduit, and wherein
the power conduit is in the form of an elongate flexible conduit that is
wrapped onto a power conduit drum that has a central axial bore that is
adapted to be arranged generally concentrically with the load bearing
15 elongate member during handling of the load.

The invention also provides a method for handling a load, the method
comprising;
supporting the load from a load bearing elongate member on a load
20 bearing mechanism for paying out and recovering the load bearing
elongate member;
providing at least one service umbilical and an service umbilical
load bearing mechanism for paying out and recovering the or each service
umbilical and paying out and recovering the service umbilical with the load
25 bearing elongate member;
wrapping at least one securing member around the load bearing
elongate member and each service umbilical as they are being paid out
and unwrapping the or each securing member from the load bearing
elongate member and the or each service umbilical as they are recovered,;



and unw appi ng the or each securing nenber fromthe | oad bearing el ongate
menber and the or each service unbilical as they are recovered; 3 powering
t he rot atworroofoisdse securi ng nmenber by the wrappi ng deviece/Gaoumdizcke | oad
bearing el ongate nmenber and each service unbilical by power supplied via an
el ongate flexible conduit that is wwappeq%onto a power conduit drum having
a central axial bore that is 5adapted to ‘be arranged generally
concentrically with the | oad bearing el ongate nenber during handling of the
| oad. Optionally the | oad bearing nmechani smfor paying out and recovering
the nenbers can be a winch mechanism 10 Typically the service unbilica

can be arranged apdwadiagtted rotatidelof ey sécuwrindgsmember byliheavrbppiagi on, but in

certain enbodi nents could al so be, arranged and adaRted éo recover fluids
from the subSENcEGRINGIe Dhaasing F15nGale BrMksr ahdeaRaISeEGRRILI t s can be
provi ded, ei thg¥i@] g?r&ﬁ&br%ﬁp?ﬁéd fa Aelom oK ﬁ&gg@f&dﬂdaﬁltﬁ tignd wapped by

a
the service unbilic mechani sm or optionally e or each signal conduit
coul d be arr avrgpped onto 3 ipgiveaiconenihdrurn daving d oewrtralcoal are thgdtis onal |y on

t he sanme. drum as, the power conduit. In certain enbodi nent signal conduits
can be Combi AEADISS 1 tRLATanged Bberalt onErABPANCHIR S BA ke R Rer condui ¢
or can be preydriipfe eferabét dirtiERandiml oF the Idddlear bundl e, but optional |y
wr apped onto the sanme drum as the power conduit. In some enbodi nents,

signal conduits can be provided in a separate cable wapped onto a separate
AR e S T T T
members can be a winch mechanism.
10
Typically the service umbilical can be arranged and adapted to deliver
fluids to a subsea location, but in certain embodiments could also be

arranged and adapted to recover fluids from the subsea location.

15 Optionally one or more signal conduits can be provided, either arranged
as one of the service umbilicals, and wrapped by the service umbilical
mechanism, or optionally the or each signal conduit could be arranged in a
similar manner to the power conduit, optionally on the same drum as the
power conduit. In certain embodiments, signal conduits can be combined

20 in the same cable or linear bundle as the power conduit, or can be
provided on a different cable or linear bundle, but optionally wrapped onto
the same drum as the power conduit. In some embodiments, signal
conduits can be provided in a separate cable wrapped onto a separate
drum from the power conduit, which can optionally be stacked on the

25 same axis as the power conduit drum, so that it rotates with the power
conduit drum and typically has a discontinuity that is typically aligned with
the discontinuity on the power conduit drum.

According to these embodiments, the power conduit can optionally carry

30 signals to or from the motors, as well as power. The signals can be used



conduit drumand typically has a discontinuity that is typically aligned
with the discontinuity on the power conduit drum 4 to control the

wr appi ng wotor/gpesed, tension, angle of wap etc. and caoTaiB20w/@i%6 gat her
data fromthe notors or other parts of the systemto provide feedback e.g.
fromthe wapping notors to a control system Providing the signal cables
on a drumwith a central axis in the sane’ 5manner (and optionally on the
same drun) as the power cable allows the service unbilicals to provide
power and signals etc to the |oad, e.g. a punp on the seabed. The signal
conduit can optionally deliver signals to and fromthe | oad, 10which can
optional | y bé¢o gopireldheafrappingrmettrispeedatengiven bnglepsfwrapadtc bandgarcont r ol | ed
fromthe surfgce, for exanple.to speed up a punp that is provided on the

| nt er vent | on 260 AR Apthes Caiz o BETBOWES eaplist 266 &R sVHRE Bata (e. g,
pressure, te i ) f ihe ' ' nt at a
subsea | ocat W’%giﬂ% ei'g'{aﬁé%éﬁgimgﬁp%@gqrn?%ﬁiﬁgtﬁggﬂggi%tﬁggl oyed, and
optional | y t Psogiding the dignak cableswort acdeumieith Aeesirghaxis dgotidusame Typi cal |y

th dui t h di tinui typically in the f f

cut anmy Seot TS (EHEOPLaRalY of HareArte Gl RSENS Pisbs cRlecigd et e

20l oad bear i BgryiEsTDRIDIl(cANFtAROVRIRBIWerl 4RI SighMIsG&lc Wiid logal &.gt Brough the
pump on the seabed.

The signal conduit can optionally deliver signals to and from the load,

10 which can optionally be a piece of intervention equipment capable of being
controlled from the surface, for example to speed up a pump that is
provided on the intervention equipment, or could also be capable of
reporting data (e.g. pressure, temperature etc) gathered by the
intervention equipment at a subsea location where the intervention

15 equipment has been deployed, and optionally transmitted back to surface
via the signal conduit.

Typically the power conduit drum has a discontinuity (typically in the form
of a cutaway section of the radius of the drum) that allows passage of the

20 load bearing member (and optionally the service umbilical) through the
discontinuity and into the central axial bore of the drum so that the drum is
generally C-shaped, and can be moved over the load bearing member
(and optionally the service umbilical) without disconnection of the load
bearing member from the load. The cutaway section can be wedge

25 shaped, and can extend the axial length of the drum, so that the load
bearing member can move from outside the drum, through the radial
passage, and into the central axial bore. The discontinuity allows the
winder system to be used with large or heavy equipment on the end of the
elongate member without passing the equipment (or connectors to the



di scontinuity and into the central axial bore of the drumso that the drum
is generally C-shaped, and can be noved over the | oad bearing nenber (and
opti onal Iwot2he/86856¢i ce unbilical) w thout di sconnecti onPofi/GHre10/Bab8beari ng
menber fromthe | oad. The cutaway section can be wedge 25shaped, and can
extend the axial length of the drum so that the | oad bearing nenber can
nove from outside the drum through the radial passage, and into the
central axial bore. The discontinuity allows the winder systemto be used
with | arge or heavy equi pnment on the end of the el ongate nenber w thout
passi ng the equi pnent (or connectors to the 5 equipnent) through any part
of the w nderqujpmnént thraugly ahirpaugdf theeviaderabalimutaryf theoudyhutine 3wl onal |y,

t he apparatus can_i nclude a nechani smfor holding the 5securing nmenber,
typically in%PFFeO fBONBF a securing member drumthat can optionally rotate
wi th the power conduit drum The securing nenber is typically wound around
the w apped bundl e of the el ongate nenber and the service unbilical to hold
t hem t oget heiQptitinallgdbearappgratesican inend®a rpeamanismifar boldirfgothe of a strip,

ape or ribbaon, or can hav | af _cross- 10secti o f apple in the
form of 5 roggcutie SERbE skt 1€ fork! SEZ e il ehinitier BmA Tent ' anc
i's advant age@uﬁldpn@ﬁany RlafeOw it thé P@flePESHdMIINRTDERe lsec@ﬁmf hdabdrn sone
cases, the securing nmenber can be adapted to change its confornmati on when

applied to t fetypicedly eumcheronssiiee wrame@bamﬂee)f thenemte;a@é@erta@

onen app o0 iesErE gL B TGPt I S hefber SatBe, no” ™

servi ce unbi lpigar, intthea@rrﬁbfarstmpb Sageossubseﬁtcbmzml h&ané efrgalar erpdso adopt a
gener al Iq\; flat or planar conformation . when under tension. The power
r

condui t1 umS?§t'Q"ibﬁPE:9Wpr||edf‘dh¢ & ofa F@R%d'rt s enkadiments. terber dr ums.
20 The power s‘éBGr‘SrMnetrﬁtFérqélréé’l éﬁ’t rfbnlg(?‘?ﬁ‘/gpfnag{ t@HQI@/' ﬁg@ﬂ%% R) gonnect and

t her eby deliver 0 a m) tiron o e wr appi ng
device for tltneasagmmemgemmnlbasmnTylplsomel gaddse ther smmrmg rdembeepanrbe power

condui t dr um %B?edI t%echsa%%lérl r]é:]onqﬂarmatlon wHénn %rp%hgéj to %heolgtag bear|0<5at 'ng
member. For example, in some cases, the securing member can be a
15 resilient rope with a circular cross section and when applied to the bundle
of the load bearing elongate member and the service umbilical it can alter
its cross sectional conformation to adopt a generally flat or planar
conformation, e.g. when under tension. The power conduit drum is

typically rotationally fixed to the securing member drums.

20
The power conduit typically has one end terminal adapted to connect, and
thereby deliver power, to a motor for driving the rotation of the wrapping
device for the securing member. Typically the wrapping device, the power
conduit drum, and the securing member drum are built onto a rotating

25 chassis that rotationally connects these components together. Typically

the chassis can rotate with respect to the elongate member during
operations. Optionally the chassis comprises a track that incorporates a
radial discontinuity that permits a portion of the track to be removed or
moved to allow passage of the elongate member through the discontinuity.

30 Typically the chassis or track has a central axial bore, and the



25chassis that rotationally connects these conponents together. Typically
the chassis can rotate with respect to the el ongate nenber during

oper at i or80 20ta1885al |y t he chassi s conprises a track thaCTigRoroppsizses a
radi al discontinuity that permts a portion of the track to be renoved or
noved to all ow passage of the elongate maéroer t hrough the discontinuity.
30Typically the chassis or track has a central axial bore, and the 6
discontinuity permts passage of the el ongate nenber through the radial

wal I's of the track into alignment with the central axial bore. The radial
di scontinuity of the chassis is typically aligned with the discontinuity of
t he power coniisdohtiduityrper@pts pasddge dfitee dlawate mambercbraagh the radidl ed by

5pl uggi ng sections of the drumor the.rails, which are r ved.to all ow
e o RIS adraChin G ORmeBh g ihe CAnLaLm At ey 1T TddRbp) aced
thereafter tg; iU F”@é‘ﬁgé | R i | ntion
al | ow servi cglsu%r;‘@i‘glﬁ%@g?t@)% (ﬂ?%tg)%q%%ut 0 tIgggEFlF@ﬂ omrlg%mgwyh?%imr@emi ght
support ed wh@owsn cohduitdtwems Q@iomaly tendiscostinlitiescambelfideddye nmenber is

| owered o the seabed.,. The rvice unbilicals.are typical tomatically
Fecover G- as PR SRS orahb R otTae vl i MBRdie st Adhber (o)
typically traassgds onplelohgateenumbehthreligh tee aREYhGRIINTBNEIrEGkBed O t he
el ongate 15nmenber. The service unbilicals are typically connected to the

| oad and t he tRgreatiart ©® swrmmd e elprgatepneabey: | owered to al | ow t he w nder
mechanismto be run across on rails, guides, tracked across, or swung in on
a pivot or hinge in 20order that the elongate nenber is |ocated near to a

rotational aXmbddimeheobtBeunvattionedlieay Service umbilical(s) to be
10 automatically lowered and their weight supported when an elongate

strength member such as an elongate member is lowered to the seabed.
The service umbilicals are typically automatically recovered as the
elongate member is recovered. The securing member(s) typically
transfers most of the weight of the service umbilicals to the elongate

15 member.

The service umbilicals are typically connected to the load and the elongate

member(s) are typically lowered to allow the winder mechanism to be run

across on rails, guides, tracked across, or swung in on a pivot or hinge in
20 order that the elongate member is located near to a rotational axis for the

securing members.

When the winder is moved across to surround the elongate member any
slip rings or power/ signal transfer systems are typically opened at one

25 point to allow the mechanisms to clear the coiled tubing. The opening
may be closed after the winding mechanism is moved or left open and the
rotating mechanism is optionally designed to move over the gap.
Alternatively the open section can have an insert to close off the gap in a
stationary position in order that it locks against it when the winding

30 mechanism is moved to envelop the elongate member.



When the winder is noved across to surround the el ongate nenber any slip
rings or power/ signal transfer systens are typically opened at one 25poi nt
to al |l owwbeomaubssni sns to cl ear the coil ed tubi ng. ThePopaB20Dp/05E368be

cl osed after the wi nding nechanismis noved or |eft open and the rotating
mechanismis optionally designed to move pver the gap. Alternatively the
open section can have an insert to close off the gap in a stationary
position in order that it |ocks against it when the w nding 30nechanismis
noved to envel op the elongate nenber. 7 The track and optionally the whole
of the chassis can be nmounted on rails that guide novenent of the power
conduit drum and the elongate nenber in relation to one another, so that

t he el ongate nber can npve (e. Q. ) de on the rails in str ht |ine
b “swi g on’ dhedrc SmhoBtaTaly Jo¢ wole RbINecHHSSIS Sl BF MEMLEdPRIRE power

condui t dr umnhg,i@e FHBvTeYrFHrﬁ%HWe @éﬁcéﬁ‘cﬁlﬂwﬁﬁ% éﬁdttrh@eﬁingta’té’ﬁw%rrﬂoé?' ongat e

menber and the stationary rail tionally the chassis nprises the power
conduit drumin t&iatlcmatmome]gnoz’(meerﬁmmaat’rw almngatajmﬂerrftmr Cbolrdo\r&g(eagd payi ng

out the secur 0 nal | ui de track ui t he

Cotat ol moldeRiiereis haterht ey eiicih hakSitberdiodid bhacsi s can
typically ”@@ﬁiré!é%él' 5818 Jf ftge F@Wbﬁcbrﬁ‘duﬁt dﬂdnectrh@raramn/picanpﬂfc%adl cular to
the central axis of the el ongate erem%tthe el ongate nenber is

nmoved i nto telabeata He stetignaly ehongatemembepaneihestationarydeilsn Typi cal |y
the discontinuities are aligned so as to receive and al |l ow passage of the
el ongate nenber through the radial cutaway sections of the drum and the

track, befor ©@gtinallpthaehasdigtompriseéa s poéwenedndumvdrorm th@betiringhassi s and
t he eIo ate nenber. In the event that the discontinuities are cl osed off

by plugdl ng Deryekes NG an) Slsemg fer ReJdingrANd payieg Pyt e $RAUSING MeMBEr onal
movement of Lhe HHARLAY 9GRS Ks3BPYEIBRSthe rotational movement of the

power conduit drum. The whole of the chassis can typically translate
along the rails in a direction that is perpendicular to the central axis of the
elongate member whereby the elongate member is moved into the central
15 axial bore of the power conduit drum. Typically the discontinuities are
aligned so as to receive and allow passage of the elongate member
through the radial cutaway sections of the drum and the track, before
initiating relative translational movement of the chassis and the elongate
member. In the event that the discontinuities are closed off by plugging
20 sections these are optionally replaced before rotational movement of the

drum or chassis commences.

The power conduit is typically wound onto the power conduit drum after
the elongate member is moved into alignment with the central axial bore of

25 the power conduit drum. At this point, the power conduit is typically
connected to the drum at an anchor point on the barrel of the drum
between the two flanges, and the winding of the power conduit around the
barrel of the drum typically closes off the discontinuity in the drum.



The power conduit is typically wound onto the power conduit drum after the
el ongate nenber is noved into alignnent with the central axial bore of

25t he poweo 20tmdss8ss drum At this point, the power condecT/dBotogsizsal |y
connected to the drum at an anchor point on the barrel of the drum between
the two flanges, and the w nding of the ppwer conduit around the barrel of
the drumtypically closes off the discontfnuity in the drum 8 The power
conduit is typically fed onto the power conduit drumfroma feeder drum
that is spaced away fromthe power conduit drumon the chassis, but is
typically aligned therewith in the sane plane, so that the power conduit
can be fed f M gdveerf cadeit isl typicalyded winto tHeep@osvecorgiodtunt fromwem on t he

chassis with_mninmul distortion of th oyer conduit.. However, the power
condui ¢ dr urSRRPTCRUTY Bk SRACH 6 GORE PONRS CaP BT G Bes. whi o
can be (but i | RANE | | ly be

t ensi ont(ad V\/n:&ﬁgg%g%%tqs)éwgéﬁoél@Hgdygg&er coﬁéﬁ??gmettpn@ﬁ%h‘&étpygg% érum can

optional | y hpowercopadiibnah bedagifrons tHefeetien pgaim e adartlee powert o t he power
supply, such as sli,p rings. Since the slip,rin ar rovi ded on .1 he feeder
dr om and not <FeThERsheErTe sRaase wittmioral Sisioipl el e AEr Fedflihe t cader
drum does noHdwRakr! el iferadbndikitalruPesRPER feBdacerimesdaldend ewe) ongat e
menber, the slip rings or other rotational couplers can be sinple and

i nexpensi ve glifigfeni pigaesfwhisgcandre (boharedesr §a) paralekailing paverpower
the ol ongat 6 BB PN SR BRI RE b b EHS o FOPE efiifice T
Condui T | o Ut apped (o the sower condil t dram oo beraqr scover 6d ont o
the feedker dupgjread connection to Phe power supply, such as in'pgr'ings. Sl‘crlmce the
slip rings are provided on the feeder drum and not on the power conduit
drum or tape drums, and since the feeder drum does not need to have an
axial passage to accommodate the elongate member, the slip rings or
other rotational couplers can be simple and inexpensive slip rings of
15 conventional design. Typically the power conduit is wrapped onto the
power conduit drum from the feeder drum after the elongate member (and
optionally the service umbilical) is in place in the central axial bore of the
power conduit drum, and typically the power conduit is unwrapped from
the power conduit drum (e.g. being recovered onto the feeder drum) as
20 the elongate member (and optionally the service umbilical) is paid out.
The feeder drum can optionally have a tensioning motor to apply back
tension to the power conduit as it is being wrapped onto the power conduit
drum. It may optionally also have a level wind mechanism for guiding the
power conductor off and on the drums.
25
The length of power conduit wound onto the power conduit drum is less
than the length of securing tape needed to wind around the bundle of
elongate member and service umbilical, as the power conduit only needs
to wrap around the power conduit drum in a single plane and does not

30 need to extend axially with the elongate member. A sufficient length of



20t he el ongate nmenber (and optionally the service unbilical) is paid out.
The feeder drum can optionally have a tensioning notor to apply back
t ensi on twotha/qpseser conduit as it is being wapped ont @eCrieB2povesizésondui t
drum It may optionally also have a | evel wi nd nechani smfor guiding the
power conductor off and on the drunms. 25 Jhe I ength of power conduit wound
onto the power conduit drumis less than the length of securing tape needed
to wind around the bundl e of el ongate nmenber and service unbilical, as the
power conduit only needs to wap around the power conduit drumin a single
pl ane and does not 30need to extend axially with the el ongate nenber. A
sufficient | @ogieh cohddit poweicatpmawind orsthisypowear dondatidrdmoirotitre power
condui t drumfré)méjthe feed%r rum once the el ongate rrber is . in place in
& A

al i gnment  wi fE4EETHERRCE t g)ﬁgngﬁtetrﬂ%m PUIR IN@eFDRA %V‘mqmé“”%‘b%?r condui t
can be wound Cteﬁﬁﬁ? 4008 of ﬁ%j&rurﬁjr @?tleﬂél@y ttl'?@g@ﬁ)@?&oﬁ@@geéﬁ bgrv%’[]r*befr&rne the

el ongat e nenber 5is paid in some enbodiments, this is not
necessary, afie fdeslepowenm antnm&:powecamdmt dvoiom beftore dze emlammelmbe’recham sm

h I Th I nmber" i
sed herfbi n (oPATbRaDY ST BUBP NG e o RARBEECER IV ef 19 (i g &

central bore gt corBuBBr BaE BeVPbURPOY 8%istBnesiheahehaihatagrslui ts
within the central bore. Optionally the el ongate nenber can be an

el ectrical caolaés apunddhe aipngaie da@neer-or a pneumatic or hydraulic hose.
Flat or tubul ar hoses can be provided to convey nethanol, detergent or
other fluids fromthe surface to the well head, or producti on or 15ot her

wel I bore fl uiTthe terrarmelongatementisert Reussd heret tdﬁymera,ﬂe%blémngfdte
enbodi ments of the invention, the el ongate nenber is a strength nmenber

conpri sithg anemper iypigalmbayeg & gentralPara fiaigean heuses fEEONYBYIRG and pi pe
such as dril 'sn@ll@?d?‘atrﬁét@%ona_h?s \ﬁmﬂ%&%eﬂﬁﬁ% eCI Ontﬂﬁ%ﬂy ﬁ%%&%@e steel or

ot her net al can be synthetic ngat e
20nmenber can nhmrnben d:mﬂberanseklealrlgbltcaiml, a:ﬁbreb@tmmbla,soraa phegmatiooal | ow
ot her hydraulic hose. Flat or tubular hoses can be provided to convey methanol,
detergent or other fluids from the surface to the wellhead, or production or
15 other wellbore fluids from the well to the surface. However, in typical
embodiments of the invention, the elongate member is a strength member
comprising a structural member such as tubing like coiled tubing and pipe
such as drill pipe strings. The elongate member could be formed of steel
or other metal tubing, or can be synthetic pipe. Optionally the elongate
20 member can be coiled or straight and can be used as a riser to allow other
lines to be passed down the centre into the well. In certain embodiments,
the elongate member can omit the central bore and can be used merely
for support. For example, the elongate member can optionally be a rope
such as a fibre, wire or other rope. Conduits conveying fluids or other
25 smaller diameter conduits can be provided as service umbilicals, wrapped
with the elongate member, and can be arranged to convey fluids in

different directions between the surface and the subsea location.

During deployment, the umbilical, the elongate member, service umbilical

30 and (optionally) the securing member are typically initially separate but are



lines to be passed down the centre into the well. In certain enbodi nents,
the el ongate nenber can omt the central bore and can be used nerely for
support. Wonoexassgshe, the el ongate nmenber can optional | yCh&BROTIOBE68UCh as
a fibre, wire or other rope. Conduits conveying fluids or other 25snaller
di anmeter conduits can be provided as serﬁhce unbi l i cals, wapped with the
el ongate nenber, and can be arranged to nvey fluids in different

di rections between the surface and the subsea | ocation. 10 wound or w apped
t oget her using the wapping device, and travel in train as a single wapped
bundl e of lines. The elongate nenber is typically continuously paid out by
t he wi nch, umiaundtdrenfappeddegethedutiagghé wrappiegadesite, ahtdrawshinctnaint can be

recovered by operatjng the winch ip reverse, and the 5w apping devices
yo cal by segaeapolranesamain el Ags olas Blongstemerher dammeay” ' The
service unbi lcbﬁﬁﬁum Egi@%dt%ﬁ/ RBWRRcIE At the ﬁlll%%%!irﬁgqg:]gﬁ(ﬁis FOJEREY cation

cables or optics a es or "other conduits carryi ds 10or ot her
subst ances. lafteomdicmib cdin ipemecovered diwoparating iid widchsh reversbeand trenged

parallel_to the el ongate nber, and can be paid out at the s speed and
For 't he S ane "MRRBRACE VG UPRabY EPoTrbaas Fefve” LR valius WESANTe: cal (s)
can be 15pai dypdteat a faster rate than the el ongate nenber, so that nore

of the service unbilical (s) are paid out than the el ongate nmenber. The
el ongate nmenber is typically paid out on a straight path, and typically

bears the |l o of 1. I i e | si oned by that

| oad. 20The ir%eegzie(:rwggéﬁ\wltl:gﬁ%i({&?'Hc%%eggcﬁ’gorp%bg%gﬁ?@w%zah@ged in a cyclic

pattern in rebairhomichiiori bebleb ongpties arRdNEses Gnotheabomduisesatrity fldidel ace in
the cyclic pattern by the wapping of the securing nenber around the

el ongat’® nemoeOthaiFULREANSEBYi ce unbilical . 251 n one enbodi nent, the
wr appi ng devi ce deploying the service unbilical(s)

In one embodiment the service umbilical(s) can be arranged parallel to the
elongate member, and can be paid out at the same speed and for the
same distance, but in other embodiments the service umbilical(s) can be

15 paid out at a faster rate than the elongate member, so that more of the
service umbilical(s) are paid out than the elongate member. The elongate
member is typically paid out on a straight path, and typically bears the load
of the equipment being handled and so is tensioned by that load.

20 The or each service umbilical can optionally be moved in a cyclic pattern
in relation to the elongate member, and can be secured in place in the
cyclic pattern by the wrapping of the securing member around the

elongate member and the service umbilical.

25 In one embodiment, the wrapping device deploying the service umbilical(s)
moves from side to side cyclically with respect to the elongate member, so
that the service umbilical(s) adopt a winding path (e.g. a sigmoidal path)
along the elongate member. This typically creates some play in the
service umbilical, which allows the stretching of the elongate member,

30 causing the service umbilicals to straighten out on the elongate member



noves fromside to side cyclically with respect to the el ongate nenber, so
that the service unbilical (s) adopt a winding path (e.g. a signoidal path)
al ong t hewelongasssénmenber. This typically creates sone pCRGB22010003€268€r Vi ce
unbilical, which allows the stretching of the el ongate nmenber, 30causing
the service unbilicals to straighten out ﬁn t he el ongate nenber 11 and
nove toward being parallel thereto, mﬁtha t damagi ng or stretching the
service unbilicals. The path can be regular or irregular. Typically the
pat h does not wi nd around the el ongate nenber. 5Wapping the service

unbi lical and the el ongate nenber together neans that the el ongate nenber
can provide taind meedhtowardlbeingpardilef therétoewithod! @ardaginggrtdtetehingsi ti on
bet ween the surface and the s bed, and the ?ervLce unbi#&cal can be

desi gned wi t RRBCHIGeTPHIERINt T heoPaintGrit bm P goTiBPeder- THPSallsthigs peci al Iy
useful if th?ag{ 8888h6t WRIHSouhS tRE EIdHYEEE MRS on during the transition

bet ween the surface and the sea bed, si'hce It can then be set to travel in
a relatively straight line (or at |east with predictable and m nor

deviatigns froma.straight. line).. and n be easil ngi neered to wthstand
the fordes 1 NEBRRURHT B Hhee b tedl PP el e mepER oBB i ur s Ty s
enabl es the $ie4tthe @IdHHE nicthbéOciepiéide/PieadedhdiicdiBippbridectieacy and with
confidence that any deviations fromthe strahfght pat h defined by the

@

t ensi oned el Ghvgdiccduringoihie transitiaebetnesn the seidiace @nddhe seaftase @anditbei n

acceptabl e Ii_m.t - Y. ﬂgn Hﬁ'- i.0 i I not by the

servi ce unbi Islgbé € tjﬁ%ﬂgﬁhﬁ%@ﬁ? dbe§ ra'\ggriH etac%%lugebﬁgg?%@ﬁggﬁqgﬁg&gpti C

cabl e) but byorcee. ah@igaispetrilpersehiithe eiohdete enegnbeér i@@Puenadbr of coi l

tubing that is specif.ical IE/ adapted to withstand | ateral and axial forces
g

(for exdhpl e @il dHFAg Hie FaRsiion Dehveen theswikeand he $e2hed HiNG] itai ght

th. O , I i gned bet
Gt eront i et Rag seeore Rre T SIARBN AN ORRr 2 B RAAC, o Cdopt. a

path that i s pnedictabteaagdmindudevistidrar fremangtraightzlire)aped can beogasil@Sot her
Thus of the PBGTESTSR HoWiPRBBEABINGPS) & aA"SE Miekedt 4avBly 1918 Fansi on i n-
dovi at | on cal Bacher AR TR Qe M sr e b WBE B
el ement’d of thigh seeuthey apd fwith ¢anfidedoathaignyadevidionsriesrviine straight
path defined by the tensioned elongate member will be greatly reduced, or
confined within acceptable limits, and that any such deviations will be
resisted not by the service umbilical (which might be a fragile cable such
as a fibre optic cable) but by the elongate member which can be e.g. a
20 length of coil tubing that is specifically adapted to withstand lateral and
axial forces (for example tides and currents) tending to deviate it from the
straight path. Of course, the wrapped bundle can be purposely tensioned
between different intermediate points between the surface and sea bed to
adopt a path that is not straight, but is for example, z-shaped or some
25 other shape, but in each case, the lateral deviation of the elongate
member (and thus of the rest of the wrapped bundle) can be resisted by
the tension in the elongate member, and the forces exerted on the bundle
by any such deviation can be borne by the elongate member and not by
more fragile elements of the bundle. A further advantage of the present

30 invention is that the angle of delivery of the service umbilical at the sea



30invention is that the angle of delivery of the service unbilical at the
sea 12 bed can be accurately nmaintained, as the el ongate nenber can be

t ensi onedwOaovsssde t he whol e w apped bundl e with the samsRag/S158

i ncidence with respect to the well head or other structure |located at the
sea bed. 5 The speed of depl oynent can bq determ ned by the speed of one or
each of the wapping devices. One of the %&nch or w appi ng devices can be
driven and the other can idle or can be used to set the tension in the

el ongate nmenber. Al or sone of the w apping devices can be self
10tensioning allowing themto pay in or out as the el ongate nenber is

hoi st ed or | deerczth bl becutetsly emnairtainzel, dethegkuhgate memliger can o a vessel
and sone enbodi nents (partjcul arly those | gyed. on vessel s) cap have
oave. T5comATSIRER eBRuetie dle SHaPPsS PUEGEII A Me ST AE G EOb: | each

wi nch drum i i ﬁﬁf | BRRy | [ menber s
can overl ap gﬁg&gk%?ﬁg$?§é thgiaﬁggped bu%@ﬁ@?pgggqggégg%&??ﬁgHﬁé%%%r
conpri se a nbedel ongating material or optionally a resilient or elastic
nateriaussuch as a hollow braided rope that may optionally be coated to
nodify (e.g. increase) the coefficient of friction. It nmay al so be nodified

wi th surface Tl SfecdofRPIdYnért &n bede@PhitdtebyBieespeed of one or each
of the wrapping devices. One of the winch or wrapping devices can be
driven and the other can idle or can be used to set the tension in the
elongate member. All or some of the wrapping devices can be self
10 tensioning allowing them to pay in or out as the elongate member is
hoisted or lowered.

The device can be deployed on a rig, or on a vessel, and some
embodiments (particularly those deployed on vessels) can have heave
15 compensator mechanisms optionally incorporated into the or each winch

drum.

More than one securing member can be provided. Securing members can

overlap one another in the wrapped bundle.

20
The securing member comprise a non elongating material or optionally a
resilient or elastic material such as a hollow braided rope that may
optionally be coated to modify (e.g. increase) the coefficient of friction. It
may also be modified with surface hairs to modify (e.g. reduce) the water
25 drag on the pipes cables etc in the water column. The securing member

can be flat or in the form of a hollow rope that flattens when in contact with
an object.

The securing member can optionally be paid out under gentle or no

30 tension, from a feeder device, which can in certain embodiments comprise



25drag on the pipes cables etc in the water colum. The securing nenber can
be flat or in the formof a hollow rope that flattens when in contact with
an obj ectwoO 208/m|58heave device arranged to feed the secRCrmaB208m3€268i nt O
the apparatus along or parallel to a central axis. In some enbodi nents, the
securing nmenber hol ding drum may be 5rot e}tBabI y mounted on a structural
menber so that it is noved in a circular 'path around the axis of the

el ongate nmenber as it being paid out or recovered. The axis of the securing
menber drumin such enbodi nents can be vertical so that it is parallel to
the axis of the elongate nmenber, or horizontal, so that it is perpendicul ar
to the axis afsheavealeviggaareamgpabter feetiGhdisecdringrmennisertipiul thel dppapatsr ed t o
drive the sec?ri ng menﬁer for reagovery and can be self tensioning in order
that they paf ¥l OLPRIAE 192 ¢era@fyat e nenber is raised or | owered. They
can optionally have a | evel w nd nechanismto feed the tape evenly on and
off the drum They 15may be driven nechanically, electrically or

hydr aul i cal | yn somigyerahgdiodnds, the wecusog mesnbamzsidimgydrben maydteed with their
axes arranged horizontally or vertically. In s .enmbodi nent s .t he securing
menber Gan’ bEOGTA LA AN FoRB LS e 30 B T MPVedHB & otElAR bei ng
arranged for pagt aidupid tABQKis bf the@bhdate mémBEr §9itbeislepaidi 4t orhe central
axis of the elongate nenber. The securing nmenber nmay be gui ded by sheaves

or pull eys freeavereddidmaxithoicheseeuspg ingraberden ifosueeembadipidsi ng ar ns.
w nding devi S22 t EbanssBbli b eReClodtl B SfnE TR N BlE &P e
drum may haveofizontal, so that it is perpendicular to the axis of the elongate member.
10
The drums are typically powered to drive the securing member for
recovery and can be self tensioning in order that they pay out and in as
the elongate member is raised or lowered. They can optionally have a
levelwind mechanism to feed the tape evenly on and off the drum. They
15 may be driven mechanically, electrically or hydraulically or by any other
power source. They may be mounted with their axes arranged

horizontally or vertically.

In some embodiments the securing member can be stored on and
20 deployed from a securing member drum being arranged for rotation about
its own axis that coincides with the central axis of the elongate member.
The securing member may be guided by sheaves or pulleys from the
drum, which can optionally be mounted on spooling arms. Instead of
rotating on its axis, the drum may be static and may have a winding device
25 rotating around it to pay out the securing member. The drum may have a

central aperture through which the securing member passes.

In other embodiments, the securing member drum may be rotatably
mounted on a different axis so that its axis is not co-incident with the axis

30 of the elongate member, and so that it is moved in a circular path around



central aperture through which the securing nenber passes. I n ot her
enbodi nents, the securing nenber drum nmay be rotatably nmounted on a

di fferentwexbs/Esssbhat its axis is not co-incident w thPCH&ERIMSBHST t he
el ongate nenmber, and so that it is noved in a circular path around 14 the
axis of the el ongate menber as the secur|1gg menber is being paid out or
recovered. Sheaves and/or pulleys may gui'de the securing nenber as it is
bei ng paid out or recovered. The axis of the drumin such enbodi nents can
be vertical so that it is parallel to the axis of the support 5line, or
horizontal, so that it is perpendicular to the axis of the support line. In
enbodi nent s e hxiswfehe bmmgatmnmnbﬁriasgthemdwringmhanbensrbm@g paitbeuts ar e

optionally stored on &rrg t hat t on axes, opn opposite S|%es of the

ol ongat e menBEreeaIE ete SHPANTSRRY/0E palleys MRy IGEINa $aaUrNG TBREDEABher . and
per pendi cul af |§‘P>e§r|§\e/p§6'o%t%F réé&e@é@”?ﬁ%%xmﬁé drd® ifRURNal Iy, the

securi ng menb securi ng ne drum and any associ at ed sheaves

radi al |y out wantzbdifentsecar! begatticaheadieat itie pairaltel ﬁ¢1§1$a>oalorftm9 supet ar ound
t he out s f both the. elon ate menber eserwc unbi lical . 15

Opti onally. THE SeeeA A THASearend Fdah ey ST R iRRar (e ¢ ne
securing ”Emhﬁ*brrm”’ﬂénﬁ&ﬂl% Ror@ &9t 8AE stlfh@mdmhisst, He Sddigingr ei nf or ci ng
strip or sheath. The securing menmber can have a reinforcing strl p woven

into it to |imemberscargontivnalygiosed oordramstthat afengsiion aresceoppesitesheat hed
adnost ve to M SRS Sxioh BRIRAE Y R ETREs Ao e PR ongat e
menber and t lypesgiothere andperpendi€far Rathelxisbpiheclongeresmeet.i ve druns,
each ty1%| cally having a respective wi nch nechani sm
Optionally, the securing member leaves the securing member drum and
any associated sheaves radially outward of the elongate member to wind
the securing member around the outside of both the elongate member and
the service umbilical.
15
Optionally, the securing member has elastic properties. Typically, the
securing member can be made of neoprene with a nylon or other
reinforcing strip or sheath. The securing member can have a reinforcing
strip woven into it to limit the maximum extension of the member, or can
20 be sheathed in e.g. nylon. The securing member may be planar, and may
incorporate an adhesive to hold the securing member to the elongate

member.

The elongate member and the service umbilical(s) can be stored on

25 respective drums, each typically having a respective winch mechanism.
The drums can be stored on the deck of the vessel that is deploying the
apparatus, or can be stored on the apparatus. In some embodiments,
some of the drums can be stored on the apparatus (e.g. on a frame of the
apparatus) and some of the drums can be stored on a deck. Optionally,

30 each of the winch mechanisms has a respective driving motor.



The druns can be stored on the deck of the vessel that is deploying the
apparatus, or can be stored on the apparatus. In sone enbodi nents, sone of
t he drunswoanilyassssored on the apparatus (e.g. on a frameTaB20is5aspar at us)
and sonme of the druns can be stored on a deck. Optionally, 30each of the

wi nch nmechani snms has a respective drivinq5nDtor 15 Optionally, the
apparatus al so i ncludes a guide neans for“gui ding the | oad-bearing el ongate
menber. Typically, the guide neans conprises at |east one roller or sheave.
Optionally, nmore than one roller is provided. 50Cptionally, four rollers are
provi ded around the circunference of the line formng a roller cage which
encl oses the | oad-bearing el ongate member. The winder system can optionally

i ncl ude power_transducers such as slip rings for transmtt wer through
orat s onal - SIRHEAL RS ADPBES RSB NIRRT (B BYIRE BRa s | p

rings are kngyuy. Bégrlri’%é!dngg éenie?nﬁéraﬁ%/fg?cfallg' t%tgp Uig&meaMRld i rds;@l%dathydr aulic

power and signals may al aroun m on t he
rotating uni ﬂeasa’a@nlee‘dllerwras’ftﬁaver Gtidnallg nsidnthay Qneumllenlst prolitedcont ai ns

slip ri Lar such as inptervention packages or || control
packageS or SHEREG U BileT e ouice AN HANT sRARERERcS Bt Buingt wni 1 e
supported by féheng |aOr'Ebﬂéﬁ@ag?;69Wﬂﬁih-e_r?cﬂU§l% thENYaE-BeHRG eidtRjats mdnvtpércal 1y run
over sheaves attached to t wi ndi ng mechanismto allowthemto be fed

al ongside and parallel to the elongate nenber. The unbilical w nches can

optionally b I
unbi | i cal (s) T %pl 'ggﬁfgﬁgﬁﬁjn 0 @Oer{rgwgﬁeéggéBgﬁg@ﬁﬁagﬁﬁnﬁhﬂ& ESS“Hechanl sm
The el ongate rllﬂiggﬁerftrér)’m c? p;owarpmmgw Pithtienampiotet sueh ddeesridy edest ubes
etc that are wapped around the el gngate

10 for drums. Conventional slip rlngs are known and available to transfer

electrical, optical and hydraulic power and signals.

Umbilical(s) may also be wrapped around a drum on the rotating unit and
led to another self tensioning drum unit that contains slip rings.

15
Large items such as intervention packages or well control packages or
other large equipment can thus be lowered or recovered while supported
by the elongate member.

20 The service umbilical(s) typically run over sheaves attached to the winding
mechanism to allow them to be fed alongside and parallel to the elongate
member. The umbilical winches can optionally be positioned clear of the
winding mechanism with the umbilical(s) typically running over sheaves to
reach the winding mechanism. The elongate member typically supports

25 the weight of the cables, tubes etc that are wrapped around the elongate

member.

According to a further aspect of the present invention there is provided
apparatus for use in handling a load, the apparatus comprising;



menber. According to a further aspect of the present invention there is
provi ded apparatus for use in handling a |oad, the apparatus conprising; 16
a | oad bewoi2og/mabssngat e menber and a | oad beari ng nechamCsmH2010/q58368ng out
and recovering the | oad bearing el ongate nenber; at | east one service
unbi | i cal and an service unbilical rrechaq'bsm for paying out and recovering
the or each service unbilical along with the 5l oad bearing el ongate nenber;
at | east one securing nmenber to wap around the | oad bearing el ongate
menber and the or each service unbilical, and a wappi ng device for
rotating the or each securing nmenber around the |oad bearing el ongate
menber and the seravbaé beating ictarigats mdmyeradred bévadbearing mechanidnifiiro unwr ap

the or each securing nmenber fromthe | oad beari ng el ongate nmenber and the
service unbi PRYED QI ANGIECRYRNGLING IGREPLaring Clonghis BeMbHe appar at us

conpri ses at 'eas%tRa%%t%h@rs%_%cé’gHﬂiiI&%@Bh&%ntéér{?i%%n%igéa?ﬁe%c%rﬁf the

service unbilical, the securing device and a power condul or poweri ng
rotation of dompeayingbdut dird sggovesngdhe pheadth sentceyembilical lang wgthatheent r al

axi al bqre andoi | east onetradi | |y extending flange, and wherein at | east
one of the st 6%""@?91%9”9@ SM6N%FEd with a discontinuity allowi ng passage

of the el ongate nmpfieist bRe@ealribd tethis&romiwrip drpupdthé Rl bémirgent ral axi al
bore of the storage drum 20 Optionally the [oad bearing mechani smfor

payi ng out atPngaiemambey antkitheeomeach semMicednabiifalcandrecHaRPE Exanpl es of
oot e o et E AR P Ao SR Bk AR SasRRg v 11 e
elongate member and the service umbilical as they are being paid out and
10 to unwrap the or each securing member from the load bearing elongate
member and the service umbilical as they are recovered;
wherein the apparatus comprises at least one storage drum
adapted to hold at least one of the service umbilical, the securing device
and a power conduit for powering rotation of a part of the apparatus, the
15 storage drum having a central axial bore and at least one radially
extending flange, and wherein at least one of the storage drums is
provided with a discontinuity allowing passage of the elongate member
through the discontinuity and into the central axial bore of the storage

drum.
20
Optionally the load bearing mechanism for paying out and recovering the
members can be a winch mechanism.
Examples of apparatus and a method for use in handling a load in
25 accordance with the invention will now be described with reference to the

drawings, in which:-

Fig. 1 is a schematic perspective view illustrating a first example of
apparatus for handling a load in a first configuration before use;



drawi ngs, in which:- 17 Fig 2 is a perspective view of the fig 1 apparatus
I n a second configuration where the apparatus is in use; Figs 3 and 4
are side wpewsl/amféFig. 5 is a front view show ng scheneCiras2010/0450258
progression of the Fig 1 apparatus in sinplified 5formfromthe before use
to the in use configuration; Fig 6 is a q?rspective view of a power conduit
drum and feeder drumfor use in the Fig. enbodi nent; Figs 7 and 8 are
simlar perspective views of the Fig 6 arrangenent with the top flange of
the druns renoved for clarity; 10Fig 9 is a perspective view of an
alternative enbodi nent of power conduit drum and feeder drum Figs 10 and
11 are side views Fign@ iSFagerdedtiveavidw ofithe/figw sipanatog is arsmeehdcal |y the
progression of a secgnd enbodinent in sinpljfied formfromthe before use
to the in use conCPYUPHEHBAW ﬁir’s@%?p@%raétﬂﬁi'sl'ﬂ U¥Fe sequential top views of

the second enmbodi 'F?g”é3%%%&@&%r\‘/}@bvﬁaﬁ@?i&%&i&éﬂéﬁﬁi@@%hbw@ g? 10 and

11; Figs 15 and 16 are top views o0 e secon odinent; Fig Is a
front view of a tlischematibalty timerprogression of the Figril gappb8atandn stnpltied
per SpeCté ve views fgrfm ror¢1D iefti)e 8Fei l(J)sne of thtehlﬁ ufsiercsotnfiguration;
Fig 6 is a perspective view of a power conduit drum and feeder
drum for use in the Fig. 1 embodiment;
Figs 7 and 8 are similar perspective views of the Fig 6 arrangement
with the top flange of the drums removed for clarity;
10 Fig 9 is a perspective view of an alternative embodiment of power
conduit drum and feeder drum;
Figs 10 and 11 are side views and Fig. 12 is a front view showing
schematically the progression of a second embodiment in simplified
form from the before use to the in use configuration;
15 Figs. 13 and 14 are sequential top views of the second embodiment
corresponding to the configurations in Figs 10 and 11;
Figs 15 and 16 are top views of the second embodiment;
Fig 17 is a front view of a third embodiment;
Figs 18 and 19 show perspective views of a modification of the first
20 embodiment;
Fig 20 is plan view of a frame portion of the third embodiment,
showing a driving mechanism; and
Figs 21 & 22 show plan views of alternative power conduit and
feeder drums for use in any of the previous embodiments.
25
Referring to Fig. 1, a winder system 1 for use with an elongate member in
the form of coiled tubing 2 is disclosed, for use on a rig or ideally on a
coiled tubing support vessel without a requirement for a rig. In coiled
tubing operations, a package of subsea equipment (e.g. a wellhead

30 lubricator) is connected to surface by means of a length of coiled tubing 2,



20enbodi nment; Fig 20 is plan view of a frame portion of the third

enbodi nent, showi ng a driving nmechanism and Figs 21 & 22 show plan vi ews
of altermsDi2oat/qpe8ser conduit and feeder druns for use i RCRGB20f0/ASNBS
previ ous enbodi nents. 25 Referring to Fig. 1, a wi nder system 1l for use
wi th an el ongate nenber in the form of Cﬂ'led tubing 2 is disclosed, for
use on arig or ideally on a coiled tubi 8 support vessel wthout a
requirenent for arig. In coiled tubing operations, a package of subsea
equi pnrent (e.g. a wellhead 30l ubricator) is connected to surface by neans
of a length of coiled tubing 2, 18 which supports the weight of the
package. Typiwmd:H yup;imtaoﬂuehagught afteeepadkegel yTyseally tasgpackages ars are
somet i mes the ctors for s acka es. The acka e typically requires
power and dateé 281 870 belkioah e S0SRHimEdnB e RC R aEsgEn For thi <

pur pose, gﬂagké’%esgeﬂ’{é §cl/5é’gi@iglgl | Vg%@ﬂré%opé\ﬁ&earﬁd Sat%)tré*'h’é?ﬁl% ioROVer to

t he package | ect and/ o0 atato It fromthe surface. The
servi ce unbi lbebwean threesywiaat and theveacksigea ey thig, purgoss et[hat of bervicer vi ce

nmoi | i t | | llel, to th I t ubi
bt 11 ol 5 cupiiedts S A (g B 6T sebuw oduist e 8 pRddt i edlecl danRe ' °°
(hydraulic, elef¢érdfalto drfrcthes Surfdéd. aTﬁ@@@WlééummﬁlsI&% éélh%ut opyer al
conduits can be provided in each unbilical. The coiled tubing 2 typically

ext ends fromsheayes agel Hpaihgtibe sendom UfTYélJtcai%/@Ft@ad IgﬁnBEﬁth@daldﬁi tohe deck

end (o & packipESf BERRER" STl BheAR URbRRRHE b RRET e ot ky (e

such as a weloptieadbleg! pewep opedErst (ngtirulivetlebeirdl oﬁ@mbr)aaam E¥Ruite
| ubri cat or, vari abl e speed punp, or any kind of intervention

equi prett | i ﬁ@ﬂdﬂ?ﬂibea%@dﬁfﬁWQﬂ%'rtﬁ 6an pﬁé%’@“@@%’bﬁ@ﬁfﬂ §mbfigdl-equi prent  may
have i nstrunents, canmeras, sonar devices, |lights etc nounted on it all
power ed through the unbi | i cal s.

The coiled tubing 2 typically extends from a storage drum (not shown, but

typically located on the deck of the vessel) over a sheave (not shown) to
connect ultimately at its lower end to a package of subsea equipment,

15 which may be a heavy and bulky item such as a wellhead, or a component
of a wellhead, such as a BOP, a lubricator, a pump, e.g. a variable speed
pump, or any kind of intervention equipment, including a combination of
these components. The equipment may have instruments, cameras,
sonar devices, lights etc mounted on it all powered through the umbilicals.

20 In this example the package is a wellhead lubricator 3.

The coiled tubing 2 is only one form of elongate member that is suitable
for use with the apparatus of the present invention, and in other
embodiments, the elongate member may be any suitable form of load

25 bearing elongate member such as flexible steel wire rope or synthetic fibre
rope, for example of "Spectra”. Alternatively the load bearing mechanism
can be of “Kevlar" or similar. The elongate member may be a conduit, and
may in one embodiment comprise a riser with a central bore that can
receive and convey fluids or other conduits therein, which could in turn

30 house separate cores of wire or cable to convey power or signals in



20l n this exanple the package is a well head lubricator 3. The coil ed tubing
2 is only one formof elongate nenber that is suitable for use wth the
appar at uswof2otiasgssesent i nvention, and in other enbodi FEMGR20t0ME1®BONgat e
menber may be any suitable formof | oad 25bearing el ongate nenber such as
flexible steel wire rope or synthetic fil;f e rope, for exanple of "Spectra".
Alternatively the | oad bearing nmechanism¢an be of "Kevlar" or simlar. The
el ongate nmenber nay be a conduit, and nay in one enbodi ment conprise a
riser wwth a central bore that can receive and convey fluids or other
conduits therein, which could in turn 30house separate cores of wire or
cabl e to condéfferpotdireations] fiirel apticriind8 ahidfdrevyeinduldl srgorieumnatic cordtudtsopt i ¢

| i nes and/or hydraulic or pneumatjc condujits etc to con%eaﬁflaiq%% The
coi I ed t ubi n§io1a Genvel T ohhe opied {YRingadveisaly carass e (tmesd 9ty be on
the appar at ughaavaRWhiRR Ry Be BRI the HbpaFatal BRimay bé bRG gk loiihetbove the
w nding system and is typically allgned with tthe bcentral axis of the

power condui fiftihgusin@sureimveai thdavindingtsystem hard is typicelabligndd whteel frane 5

with a rizontal portign 5h and a vertic portion 5v which extend in
per pendi%ul arceBF'lQIn SPER%%O‘%%W{Q“.“ GrHEn 2%‘rti cal portion carries

respective sheaves 12, 13 for 10the service unbilicals 9, 10 on sheave arns
12m 13m that space the sheaves 12, 13 awg% fromthe plane of the vertical
portion 5v. Tihe wiader sstarfbl hps &l gereralhoLseppgd diepe Heuth ehoezeme! sheaves

of the. coi | oBONIAT G 803 L et PSS Sy Vg RBROTAPeldorto i Fiane, (R °

frame 5 carrit@®sna anoti®dri Mhef vertiealhortidn ehrries reppedtng shizavas rM2agssor not
shown) upon which it can rotate around a central axis in relation the frane

5. The hrri Rserifspenbiligisithe Oren abea arpsd2ay d3ppthassaAcg tha xed to the
horizontal papbLoLs 95 P4 a%ﬁgifdrﬁﬁ‘?e tan&N tﬁ@(x@ft%l %rtiéhgﬂg hEdRideses a

pai r of concentric rings conprising an outer r ninner ring 21,
whi ch suppor unailicEls 9p10 bety deggoyedriaavedneshedbeatathgthiialgaom aha@xis ng a

| engt h of tape .or other securing nmenber sujtable for windi around the
deployed cor N 1 GRG0 #G PaneaAiek hp iscal 86 §0160 tdng &1Eo% nerm
toget her durisggpydepl oyment. Each drum 15, 2516 has a flange at each axi al

end of a central” barrel to contain the
15

The horizontal portion 5h of the frame 5 carries a rotating frame 4, which is
mounted on carriages (not shown) upon which it can rotate around a
central axis in relation the frame 5. The carriages supporting the rotating
frame are optionally fixed to the horizontal portion 5h of the frame 5. The
20 rotating frame 4 comprises a pair of concentric rings comprising an outer
ring 20 and an inner ring 21, which support a pair of securing member
drums 15 and 16, each holding a length of tape or other securing member
suitable for winding around the deployed coiled tubing 2 and the service
umbilicals 9, 10 to hold them together during deployment. Each drum 15,
25 16 has a flange at each axial end of a central barrel to contain the
securing member. The drums 15, 16 are mounted on axles enabling them
to rotate relative to the rotating frame 4. The axles of the drums 15, 16 are
fixed to the frame 4, so that the drums 15, 16 rotate with the frame around
the central axis of the frame 4, but allowing each drum 15, 16 to rotate on

30 its axis relative to the rings 20, 21 under the power of a respective hub



securing menber. The druns 15, 16 are nounted on axles enabling themto
rotate relative to the rotating frame 4. The axles of the druns 15, 16 are
fixed to wheofveEsss64, so that the druns 15, 16 rotate wprCh/GHre10/0sz268 ar ound
the central axis of the frame 4, but allow ng each drum 15, 16 to rotate on
30its axis relative to the rings 20, 21 ?gder t he power of a respective hub
20 nmotor 15m 16mthat is typically locateéd in the central axial bore of
each drum The rings 20, 21 on the frane 4 each have a cutaway portion 20c
and 21c, 5which can optionally be hingedly connected at one end to the
rings 20, 21, or can be conpletely renovable therefrom The cutaway
portions 20c médc16an 16m thaw edtypicatle ravated frv thie demérat Bxialibdrer afreachof t he
rings to create a passageway fromthe outside of the rings through the
circunferenc€™¥Md into the central axial bore of the rings 20, 21. The
10cut away portions are typically radially aligned with one another and are
typically fixed in position with respect to the frame 5. The securing
menber druns The, rings 2ar2leat hehtiamext eagpbave aecutaway wortwnd20ad ard 2%¢, 161

that guides the line of s ri er (e t ape e as .it 5 ves of f
the darurb: 155 ca eBliafaie AeBElannEs gt G ol & U2t alon & he
drum and th%r!cQMQJeV%d’rﬁpI@Ré{yﬁ@nbVé’élé%ér)éfrbhﬂVﬂfhéc@t@lv@éﬂ p!oNthQZO@,SpeCt to
the drumto %w de the tape etc off or onto the barrel 'of the drum The

axi al rotati @csrntbeemvaeher emoyed frematheserraunferenas ofgbezngsde i s
20power ed by : he tors 15m 16mis
supplied to tChéﬁ%%gﬁ#%gé%y J?R%%%\Bg#%?@ﬂéﬁngégm@é such as the
el ectrical (eirchinfdrante ahdpoteetheseatranadbl bére sthhe rings @ohen. ieesel on whi ch
10 cutaway portions are typically radially aligned with one another and are
typically fixed in position with respect to the frame 5.

The securing member drums 15, 16 can each have a respective levelwind

device 15l, 16l that guides the line of securing member (e.g. tape etc) as it
15 moves off the drums 15, 16. The tape etc passes through the levelwind

device on the drum, and the levelwind device typically travels axially with

respect to the drum to guide the tape etc off or onto the barrel of the drum.

The axial rotation of the drums 15, 16 relative to the rings 20, 21 is

20 powered by the motors 15n, 16m, and the power for the motors 15m, 16m
is supplied to the winding system from an external source, such as the
electrical (or hydraulic) power system of the ship or other vessel on which
the winder system is deployed. Power for the motors 15m, 16m is
therefore routed through a power conduit 25 reeled onto a feeder drum 26

25 that is coupled to the donor power supply on the ship or other vessel by
means of a basic design of rotational power coupling such as a basic slip

ring.

The horizontal portion 5h of the frame 5 also carries a power conduit drum

30 28. The power conduit drum 28 and the feeder drum 26 are adapted to



the wi nder systemis deployed. Power for the notors 15m 16mis therefore
routed through a power conduit 25 reeled onto a feeder drum 26 25that is
coupl ed twothe/dssser power supply on the ship or other wesgm20twsmwans of a
basi ¢ design of rotational power coupling such as a basic slip ring. 21
rotate together to wi nd power conduit off, the feeder drumand onto the
power conduit drum and vice versa. The 33 conduit drum 28 has a
discontinuity in the formof a cutaway 5 secti on 28c extending radially

t hrough the barrel and flanges of the drum 28. The channel 28c connects a
central axial bore 28b of the drumw th the exterior of the drum 28. The
wi dth of t he rotatetogetiZ&doiveind wolvericontiuit offahe doedetairent dved vnidttheof t he

coi l ed tubi n%PZ, theregé al | ow n the coiled tubing 2 to pass through the
channel 28c PPYRMCRBE @%mo?”%f’ HE™#Fum 28 10into its central axial bore
28b. The power conduit drum 28 is typically nounted on the rotating frane
4, and is typically rotationally fixed in relation to the druns 15 and 16,
so that it cdmeqowetcnauitdruel 28 has atd)'S(tdréinditylﬁrsthESfoemd)ffﬁcutawdyt ypically

is also 5f|xed|n elalonto Q0 .,and 21. .The r conduit drum
25 tyorcall y gt 2BE eRisding Bl i e R A T e R R M ecur | no
nmenber drums 285 BdcHEhnaM2BB coRhe&tsid cértrd] @ixall beRab8l of tE@&ing tithand
relative to which remains rotationally static. It is possible for the end

term nusbof the: exi@nier ot theddrium 2@atl hesvigduabtherehennee2%e isesufieiaaibiot dr umh
202
barrel) and eopatciosst el BN faledt kRS MBI ing mEbBRY | 0 L1 |

the present empingdi2nerisssitaroughchentehael 2&biremathe @xitieioradniskl dturh @8ext end
froman electrical connector on the hub nmotor 15mto an el ectri cal

connect'@ on intpdisrandial ayiabbete 28um 28 for subsequent connection to the
25end term nus of the power conduit, which can typically be plugged into a

The power conduit drum 28 is typically mounted on the rotating frame 4,
and is typically rotationally fixed in relation to the drums 15 and 16, so that
it cannot rotate in relation to the drums 15 and 16, and typically is also

15 fixed in relation to the rings 20 and 21. The power conduit drum 28
typically supplies power to the hub motors 15m and 16m of the securing
member drums 15 and 16, with which it is rotationally connected, and
relative to which remains rotationally static. It is possible for the end
terminus of the power conduit that is wound onto the power conduit drum

20 28 to be threaded through an aperture in the drum 28 (e.g. close to the
barrel) and connected directly to the hub motors, but it is conventional in
the present embodiments for a connector cable or other conduit to extend
from an electrical connector on the hub motor 15m to an electrical
connector on the power conduit drum 28 for subsequent connection to the

25 end terminus of the power conduit, which can typically be plugged into a
mating connector on the barrel of the power conduit drum 28. The
connector receiving the end terminal of the power conduit 25 is typically on
one side of the channel 28c, typically on the side of the channel adjacent
to the securing member drum 16.

30



mati ng connector on the barrel of the power conduit drum 28. The connect or
receiving the end termnal of the power conduit 25 is typically on one side
of the chaorell/@ssss typically on the side of the channelPCadjBoenis1268 t he
securing menber drum 16. 22 In one enbodi ment, the channel 28c is
typically fixed in position in relation 32 the cut away sections 20c and
21c on the rings 20 and 21, so that the scontinuities in the hub drum and
the track are aligned with one another, permitting the coiled tubing 2 to
pass therethrough w thout deviation of the 5coiled tubing 2. The L-shaped
frame 5 is typically nounted on wheeled carriages 7 that run on rails 6 in
order to traisbatenisdimengteaichahnél8ons ngbicallysfissddeim gbsitivnonaskationt  of
engagenent with the coil ed fubi 2. ferring nowto i gs, 4 and 5,
TheoTai s 6 gt ar Grekeente s il 4ke 16 PBANGINGS S0 410 ebthseck g

whi ch carri eyiddoRiiies ROtRYRIEhum ahBdheRdick Wré dligndd Gifisie Shdikgr,cal | ¥
has the coiled tubing 2 passing through 1ts centrall axis, supporting the

| ubri cat or 3 peahdting He calsd t8bingh2 o pass therethceugheithoutraviaiein effthe shi p.

In the initial .%‘gpfi.@i?ation of the w nding apparatus 1 15is shown in Fig.
3, withhe FPUSLUPINEPng spaced apart fromthe coiled tubing 2. Wen the

coiled tubing 2 is to be paid out along with the service unbilicals 9, 10,
the winding system1l is adjusted so that the discontinuities 20c, 21c, 28c

?r e all aligrée Wwshapeth&ameo? Isetypioally Roysded onovnesiedhhairiagesy. thaf anld '([jhe
5 i . ' .
cor rrages 7 i oD telE8 i GG sl i oveffiey S pTRRAIRR! el ave “been

noved over thetocmid @t df éhigagedentitaihg asies tudmi@rgiRdfbringheswmed s in the
rings and the drumuntil the coiled tubing is co-axial with the rings 20,

21 and M th 1S sodtednanfgirailsp (yRriogly axtendion qitienside ofaaraRRITWHE Byst em 1
has adopt ed J b : { 0% . @%H. ng cabl e
druns 15, 16?a a%gh%%rbgglt%%m tbgstghgﬁ'f fo‘igi ntrér%ldgﬁhéo séecuri ng
cabl e to be pppicalytad the ddiedltebiggt? pdsditgtirough itarcentraleaxis,ocat ed on

opposite sides of the axis, of t coiled tubing 2. The service 30unbilicals
oPPL5 bt ond SUPBPrNAINE RO BeloW 1% ddrb 3.1 TG aperia cap be 2

moonpool of a ship. In the initial configuration of the winding apparatus 1

15 is shown in Fig. 3, with the frame 5 being spaced apart from the coiled
tubing 2. When the coiled tubing 2 is to be paid out along with the service
umbilicals 9, 10, the winding system 1 is adjusted so that the
discontinuities 20c, 21c, 28c are all aligned with one another in the
position shown in Fig. 1, and the frame 5 is then rolled forward on the rails

20 6 by means of the wheeled carriages 7 until the rings 20, 21 and the
power conduit drum 28 have been moved over the coiled tubing 2, which
passes through the channels in the rings and the drum until the coiled
tubing is co-axial with the rings 20, 21 and with the power conduit drum
28. At this point, the winding system 1 has adopted the configuration

25 shown in Figs. 4 and 5.

The securing cable drums 15, 16, having been preloaded with a sufficient
length of securing cable to be paid out for the length of the trip, are then
located on opposite sides of the axis of the coiled tubing 2. The service

30 umbilicals 9, 10 extend over the sheaves 12, 13 on the frame 5, and are



23 connected to the lubricator 3. Optionally this step can be carried out
bef ore novenent of the frame 5. Because the sheaves 12, 13 are spaced from
t he hori 2wotal1/qpssssi on 5h by nmeans of the arnms 12m 13mPCTIGB28 V051158
unbilicals 9, 10 | eave the sheaves 12, 13 at a tangent that is axially
S5parallel to and very close to the axis gg the coiled tubing 2. The service
unbilicals can be stored on druns | ocate@~on the deck 8, or |ocated

el sewhere on the vessel or platform typically on winch drunms driven by
respective i ndependent wi nch notors. In sone enbodi nents, 10the two service
unbi licals can be driven by a common wi nch notor. Once the coiled tubing 2
i s aligned wcbhnétiedde e Albrizatorl3. bOptomdllytthis giepvean benchrried dutm 28 and t he

rings 20, 21, the power conduit dru 8 is then driven in rotation
(b cal |y DPeIOEAPoY PR iR Be HACUSE [ eNPoNan | fgl G516 SHAPE, wi th

associ ated SeeH IRONGRARRAI SIHER 5By han@BHIHdamEONBRCY Sth RASENARNAUI ¢

drum 28. The power condul rum 28 1’'s typically rotated cl ockw se and the
rotati on w ndsnlwlical® 9t he lehventheShaapesd?, tdatiaitangentdhatiedxiilyt he barrel of

a feeder. drum_ 2 at s rotationally .mounted separately on the vertical
porti on %V Opa{ﬁlgﬁpqgﬂ%vgfy QPS%I?%&‘%%%'%O%%CQ'E?Q tHbtﬂg r other part of the
vessel . Typically, the feeder drum 26 has a hub notor permtting it to

apply a back _tension to the power conduit 25 being fed onto the power
condui t druml?g.sesvisafumblieais canbecstord eugningiocatrd powee deeduet are

securi ng. nerbayd et (VeSS SRR Selteibidh R LB g

depl oyment ofdrivbe bgobbmbttvlebh@@&ddnﬂmﬁﬂi&rsms. neeBMmecamnbbeinsehtp) i ed from
the power conduit 25 thr ou%h t he power conduit drum 28 in order to drive

the not'® s 1878 WSEELICE WaDEiSaIgrGagPRE KRR bK@roMmonMingl Megr-depl oynent .
24

Once the coiled tubing 2 is aligned with the central axial bore of the power
conduit drum 28 and the rings 20, 21, the power conduit drum 28 is then
driven in rotation (typically by rotating the whole assembly of the rotating

15 frame 4, with associated securing member drums 15, 16, and the
connected power conduit drum 28. The power conduit drum 28 is typically
rotated clockwise and the rotation winds on to the drum 28 a power
conduit 25 stored on the barrel of a feeder drum 26 that is rotationally
mounted separately on the vertical portion 5V of the frame 5, or elsewhere

20 on the deck or other part of the vessel. Typically, the feeder drum 26 has
a hub motor permitting it to apply a back tension to the power conduit 25
being fed onto the power conduit drum 28. A sufficient number of turns of
the power conduit are wound onto the power conduit drum 28 to enable
sufficient rotations of the securing member drums around the axis of the

25 coiled tubing 2 during deployment of the coiled tubing 2. In this way,
power can be supplied from the power conduit 25 through the power
conduit drum 28 in order to drive the motors 15m, 16m of the securing
member hubs 15, 16 during deployment.



A nore detailed view of the winding of the power conduit 25 can be seen in
Figs. 6, 7 and 8. As can be seen froma conparison of Figs. 7 and 8, which
show t he WowNE/@685628 with the top flanges thereof renpeed/dRn1Kd3e26puUr poses
of clarity, the power conduit 25 is initially stored principally on 5the
feeder drum 26, and supplies power to it; end term nal connected to a point
on the barrel of the power conduit drum é The opposite end term nus of

t he power conduit 25 connects to a point (not shown) on the barrel of the
feeder drum 26, which connects through a basic design of electrical slip
ring or rotary coupling to a power conduit connector 25c 10l eading to the
ships mai n péveore dptdilgd vidve op teewinuimglaf thedsowerddnaiait 25p¢arobalsegnhave t he
power conducto 8n2ectLeéj via co nectors as the cable | tyég&l |y routed

around the béi% ENER-avirs, CHLLE SERN TRy 8LOMRAIISPEP I 8 rot ation
of the feedem@éwgﬁg\ﬁ th&%ﬁﬁﬁé?@%é%ﬁt‘ﬂel@ 'fI%ﬁPeg tr?é?@oﬁnen%\iﬂb‘ﬁ)?‘

rotation of the druns 28 and 26 w nds conduit 25 fromthe feeder
drum 26 ontopunmqe@vcérclarﬁyi,cmetpawvermomwt@%snrmgaltyr$toteubprcmmmity| 028 in the

process Thi owns rot onal coupling o he power. conduit  bet ween the
b s i n SRR e 0 HpUPs Poiver f S Bl S RunAERBLISCIRE I i t hou
intricate angoiftiodethsGirel @\‘tﬁe BOWENESHdultrupd 28. ThBGpPoshé lepl rotary
coupling on the feeder drum 26 can be quite basic in design, as it does not

need a centr &mipes olihe pevercedeviRa @omrrectsztﬂ a@@mtlﬂbotr@jwqwn)m theny split

or channel drum 28
does not neeygfrgll §Et81;ehfeg{j|%rctﬁ@grg?ﬁ ‘%’?' Tty |e(r815€ tﬂr%@w 88)%@6?WQF onto the
securing nengsctded sUpBingQr rdtary keaplusetd d poreresong@indonmnedddr 25¢ not  bei ng
depl oyed aX| alelgﬁ and is only being wound around the power conduit drum 28

ina sity g F%”@ﬁ'ﬁ'ﬁaﬁma"ﬂ @OWI% sYBRIYr i TN PRMYGNAM FHMEE CARI i cal | y
vound’ar ound heﬁ%%ﬁsﬁ%@tf%%v?&‘é&%ukgﬁ%%nﬁ oSy LBl 25 I

t he securing Wrap aroun he e ongate ne 2 every 10
metres the paable isdypivalty cubted aﬂ)wmiltylerbraedsnfttrme cuﬂa&la@/ ﬁwom nmes to pay out
sufficient power conduit 25 to enable operations in up to 3000 netres of
wat er. The power conduit drum 28 only needs to have the

A gear box 26g drives the rotation of the feeder drum 26. Referring now to

15 Figs. 7 and 8, simultaneous rotation of the drums 28 and 26 winds the
power conduit 25 from the feeder drum 26 onto the power conduit drum
28, closing off the channel 28 in the process. This allows rotational
coupling of the power conduit between the ship’s main supply and the hub
motors of the securing member drums without intricate and large scale slip

20 rings. The slip ring or other rotary coupling on the feeder drum 26 can be
quite basic in design, as it does not need a central aperture to
accommodate the coiled tubing 2, nor any split or channel. The length of
conduit 25 wound onto the power conduit drum 28 does not need to equal
the length of securing member 9, 10 wound onto the securing member

25 drums 15, 16, because the power conduit 25 is not being deployed axially,
and is only being wound around the power conduit drum 28 in a single
plane in contrast to the securing members which are helically wound

around the axis of the coiled tubing and service umbilicals.



S5power conduit 25 attached after it is noved into position around the

el ongate nenber 2 so that no cable covers the cutaway section in the drum
As t he elwogati@isssaber 2 is paid out the unbilical (s) 9PCIGRI®/GSaded out
and the securing nenber drun(s) 15, 16 rotate around themto secure the
unbilical (s) 9,10. As the elongate rrenbeg 2 is recovered the 10securing
tape is unwound and the unbilical (s) rec 9ered. The power conduit 25 can be
a cable as shown in Figs. 6-8, or can be a ribbon or tape as shown in Fig.
9 with a substantially flat profile, thereby reducing the required dianeter
and wei ght of the feeder and power 15 conduit druns 26, 28. Optionally,
the feeder difue2@caeng n@arebarts 9,eldstvrapmerduedeheiciohgits neEeni@érl2 eoeui de t he

wr appi ng of the power conduit 25 betwe t he dr 26, as shown in Fig.

o PPt Pt R mBERS In SoWBh Grduibiu 28 shY aceqiauatite JIMBeSH o tho | 0
20 du - CYEI h

power Conm'gigycglt%l]ﬁr%?ent%?g/egﬁgnaﬁﬁQS'tB%n%l@)@deﬁa%ﬁ%mi@’gg@uom0 the

securing ne runs 15, can be attached to t bing 2 and
t he servi ce umdirés afavated, The,povear acoxdnibldsummy28 gnlygneeklsrio dawariet he centr al

axi s thereof or connecti themtq the lubricator 3, and t rotating
Fssenbl P of . PRwer eAga g5 SiipeBRY afeh i e dMbrosiio Sourin ower
25condui t dr @Brfaté€ aferRiBerd? kY efati ib £4Blalco08rte RISy BBEHUER th the deck
and nmeshing with gears on the inside or outside of one of the rings 20,

while the se€ivmnAsidemiongatarreember 2ds arisl eltitbewmbilicabtsaOi 30 arel ati ve to

16m can be_ vEACLA s ECTe LRy TiPtnogP Bhuph(id 157 18 YaeBt Al Wan®5G: ansi on

appl i ed to tkecsecthel Urgbilfeasrs1@s Ashey eisriyate Hientbed 2 taldoyverdd theound t he
axis of the coiled tubing 2. It is not necessary to wi nd the power conduit

onto t HO powsecedngiare igrunwaedand hepmphiiea(s)deceyrred| ongat e menber .

5Modi fications and i nprovenents can be incorporated w thout departing from
the scope of the invention. For exanple, in Figs. 10, 11 and 12, an

al ternative dinequbwerdonafuit?5cardbag catdasishownaniFgs le8nohean bg at he sane

o o HeEntr oA TSR Bt Wi A il e o > "
reducing the required diameter and weight of the feeder and power
15 conduit drums 26, 28. Optionally, the feeder drum 26 can have at least
one levelwind device 26l to guide the wrapping of the power conduit 25

between the drums 26, 28, as shown in Fig. 9.

A sufficient length of power conduit 25 is typically wound onto the power

20 conduit drum 28, and the securing members are then wound onto the
securing member drums 15, 16 and can be attached to the coiled tubing 2
and the service umbilicals 9, 10, for example by tying them around the
central axis thereof or connecting them to the lubricator 3, and the rotating
assembly of the rings 20, 21 securing cable drums 15, 16 and power

25 conduit drum 28 can be driven in rotation by motors mounted on the deck
and meshing with gears on the inside or outside of one of the rings 20,
while the securing member drums 15, 16 are driven in rotation relative to
the rings 20 by the hub motors 15m, 16m. The torque of the hub motors
15m, 16m can be varied in order to apply or adjust the amount of back

30 tension applied to the securing members as they are wound helically



1015h, 16h in the enbodinent |la are arranged in the horizontal plane,
typically parallel to one another, and typically | ocated on either side of
t he cent raD 2axvasssh t he coil ed tubing 2, as shown in Fi @CTAR20A058368WN | N
Figs. 13 and 14, the winding systemla typically functions in the sane
manner as the wi nding system1, with cut 2¥A)zay sections 20c, 21c being

hi ngedly 15 connected to the renai nder the rings and being fixed in
alignnment with one another for a conbination of the coiled tubing 2 into
the central axial bore of the rings 20, 21. In accordance with a further
nodi fication shown in Figs. 15 and 16, a 20further enbodinent |b is shown
whi ch is i demrowal tHeoarihief fitecsoiledstlipinges. cltiibadt eedesdanetot windlthe has an

al ternate desi gn of sheaves 12b, 13b ich are mbunted on ar that are
oo o poliar SopaHEoNE s e qn s S TeiBE Beiouniaal oTRe var t foal
portion 5v, 388 nidepdat h taken by the service unbilicals 9, 10 to weave

fromside to side wth respect to the 25coiled tubing 2, so that a | onger
| ength of service unmbilical 9, 10 can be paid out in a controlled nmanner

i th t ho.the depl oyed | ength of coiled tubi . This er t hat
Shou o the. ¢ MU B RyOS o BiBRskaut ¢ WEoruda\ S e b U o7 s,
there is a ceihitie §BP&ss 1Ak idvdriionP IRy dxanipe, idengo YRy 11enef i odn servi ce

unbilical 9, 10, so that end term nal 30connections of the service
umbi | i cal s d@ltatiatiyecspeodimend aha siading dnechanism 7 a in showmehawing thee

unbilicals t e - J: d rgsult. In a
Further nodi PENR EBTenamn e aen 04 TaecRRiee, BN bReREds e ! <
5driven in rdacaiding dipossd extreheilaxestivthel Perdithiasibed, the dxee dfdslvaped frame
5, and engagi \rég the outer surface of the outer ring 20, which can

optiondldy hdw8, { BRimtheeneoRAinmEntH a gre arFangsdindee herizemigl REN6r 19.

%t: ﬁrs‘?'e;é/ t BRI BaraRd) 6MR%ENIREr, BRBGYpiEly BESted orPBRn& siddBf fe"9s 20,

central axis of the coiled tubing 2, as shown in Fig. 12. As shown in Figs.
13 and 14, the winding system 1a typically functions in the same manner
as the winding system 1, with cutaway sections 20c, 21c being hingedly
15 connected to the remainder of the rings and being fixed in alignment with
one another for a combination of the coiled tubing 2 into the central axial

bore of the rings 20, 21.

In accordance with a further modification shown in Figs. 15 and 16, a

20 further embodiment 1b is shown which is identical to the previously
described embodiments, but has an alternate design of sheaves 12b, 13b
which are mounted on arms that are laterally moveable together along the
upper cross bar 5u of the vertical portion 5v, causing the path taken by the
service umbilicals 9, 10 to weave from side to side with respect to the

25 coiled tubing 2, so that a longer length of service umbilical 9, 10 can be
paid out in a controlled manner with respect to the deployed length of
coiled tubing 2. This ensures that should the coiled tubing 2 stretch under
the load of the lubricator 3, there is a certain amount of axial play in the
deployed length of service umbilical 9, 10, so that end terminal

30 connections of the service umbilicals do not become disconnected, and so



10 Referring nowto Fig 17, a further enbodinent 31 is shown having a pair
of securing nenber druns 45, 46 which are stacked with their axes aligned
and arramyoeaouanssseéal | y, and coi ncident with the axis ofPCrhaB2elsgmse
menber in the formof the coiled tubing riser 32. Optionally the
15unbilical druns can be arranged in the sanme manner, and any reasonabl e
nunber of druns can be axially stacked og top of one another in this way.
The securing nenber druns 45, 46 (and any other drums in the stack)
typically have a radial discontinuity cut in themto allowthe riser 32 to
nove through the radius of the drunms 45, 46. The securing tape depl oyed
20f rom t he dtheitghdsendce umtilicaiscthlehseives d@d hathecbrhe téisortdiamddut i n t he
present enbodj nent, the dr%ﬂs have typically not conpleted a revolution to
wind any of URE'%852%AI®SYhe drum before the druns are moved over the

el ongate riser 32, so that the wound tapes do not obscure the channels

t hrough the radial discontinuities of the druns to allow the druns 25 to
be pushed ovén atfighet mogdicatiorsbewn imfFigs 18 heddiQuthee eotetird frgmedd Ve t h t he

el ongat e menmber the tape (and unbilical (s an b und _ont o, fhe druns.
e advaht agdriseh dhrtBRSh RS 4N eing, Gl afi8haiio e LspPRbe kieor ot ner
designs of ra&f any eF@EBINg e GAtEr S RFEe Gidhe DuRSH ingPP0, SPsiGhicag arms 47 and 48
can rotate around the drumto vvrag t he tape(s) around the 30el ongate

menber. The $ptonahghavernseyiamesagvity detdrpiecanes! afthe 810toh19.28 rotati on

around the dr 0] e r vyl .C (R t he
rotation of the g%hﬁl@@{ot(ﬁ'&a%@&%ﬂ%ﬁeyne %%urﬁ%réfh@segﬂtbéégﬁsn@?arm
Typi cal |y t he1angeagan wap the tape or unbilical onto the el ongate nenber

in opposite directions. In nost cases only tape druns 5woul d be required
and t helQnbi i cal (s) winches could be positioned clear of the w nding

o om "SRRI ld R () (AR RASoRLSTIESIG R aTD 4B o o
rotation by @&fsecuring member drums 45, 46 which are stacked with their axes
aligned and arranged vertically, and coincident with the axis of the
elongate member in the form of the coiled tubing riser 32. Optionally the
15 umbilical drums can be arranged in the same manner, and any reasonable
number of drums can be axially stacked on top of one another in this way.
The securing member drums 45, 46 (and any other drums in the stack)
typically have a radial discontinuity cut in them to allow the riser 32 to
move through the radius of the drums 45, 46. The securing tape deployed
20 from the drums 45, 46 is typically pre attached to the drum but in the
present embodiment, the drums have typically not completed a revolution
to wind any of the tape onto the drum before the drums are moved over
the elongate riser 32, so that the wound tapes do not obscure the
channels through the radial discontinuities of the drums to allow the drums
25 to be pushed over the elongate member. After the drums are aligned with
the elongate member the tape (and umbilical(s)) can be wound onto the
drums. One advantage of this method for tape drums is that no slip rings
or other designs of rotary couplings are required. A pair of spooling arms
47 and 48 can rotate around the drum to wrap the tape(s) around the

30 elongate member. The spooling arms 47 and 48 are typically driven in



10transm ssion elenent transmtting torque froma notor (e.g. notor 50).
The transm ssion elenent typically conprises a pair of cogs 22 nounted on a
frame andwoavatdiisssal | y connected by a drive chain so thacTigRatovsmnedf one
forces rotation of the other to the sane extent, and having external teeth
that mesh with teeth on the inner surfacg of the barrel 46b of the 15| ower
drum 46. The | ower drum 46 can be rotati ﬁally connected to the upper drum
45 so that the two rotate together. The two cogs 22 are typically separated
by a distance (e.g. 200mm) at |east as great as the gap fornmed by the

di scontinuity 46¢c, so that at |east one of the cogs is in contact wth the
i nner sur f aceotatioh lreolrsd thed driiéis lay nadtdr 50.mAssedanatemadtoes1 t¥Picaltypodi ment

t he cogs 22 can sh with rs.on an oute urface of the drum 46. The
princi pl e of GENES therRiAtaR Poedirims s A9: caPheHBrRaGRUUE ba%Asm ssi on of
torque acr 053@58%%@%9&yb!&%l|9'tﬁ&8ﬁﬁé B Wb #e BSHaBPlmBichCoBYnef the

enbodi nent s scribed herein,” and can avoid the need to bridge cutaway
sections wi t lelangatel menekersin2ppositg directions25inimost daseshoaty tapei druimen shown i n

Fig 21 d 22 he power conduit drum 28 has a discontinuity ipn the form
ot o cuthnay Noud PeRsEred G the LBTHERNS) wilRhed cuRERF hoSHiehtc shas o The
drumw th thefed ®irldg RfechBRisH With tAé LEYAINGI (S furfifthd Bdet sHddV@sdot O pass
t hrough the channel 28 ¢ as previously 30descri bed. The power conduit drum

28' is sinm | &eaghthensindingninggharise. 29 recei ves the power conduit 25
stored on the barrel of a feeder drum 26' as previously described,
typically connecting the end of the power conduit to the drum 28" at origin

0'. The poweAscshtin in B0, 26 Iovesreirdes4s Retypeatty deiosdin tot2on by ar ot at i ng
cl ockwi se to spool power conduit 25' fromthe 5feeder drum 26' to the power
condui t1dr umt2@smisgien glgmenitransnilieg BEFUREPMth B0 €9 dBA@NPP)-dr um 28"

rum o5 1o o e REHS B deHBhrSplcall EBorbs SRS o £ hibyfies [P0 Py
attached at omea fade arid tdietidrialy doonebedday a erivefchaimesa thatr@3tioatof one si de
of the channel 28c. The fla 9' is 10shown in . the open configuration in

Fi g o1, all oRRJORESIARIORTSI e oLts e it ABTREBFNoPRB AU SHRHE R Arember | nt o
the bore 28' lpgh tﬁaemegwmi%&eethws'ﬁghéz MRePS0A9&d 6 Fe|'4%gsé¥ftﬁéy recei ved

in the bore 28" b, the druns 28" an 6" are rotated to feed the power
condui t125' {owen driven 46 urhhedowendrurn 46 chnupe fgationallytdomniectgs ®dhepasses t he

| pvelwind, deyieg A0S deRdPin' Rl 1R Togblier PHIB B 2 4% Pushes the

typically separated by a distance (e.g. 200mm) at least as great as the
gap formed by the discontinuity 46¢, so that at least one of the cogs is in
contact with the inner surface of the barrel 46b at all times. In another

20 embodiment, the cogs 22 can mesh with gears on an outer surface of the
drum 46. The principle of the transmission element allowing continuous
transmission of torque across the gap of the discontinuity can be applied
to any of the embodiments described herein, and can avoid the need to
bridge cutaway sections with solid pieces 20c, 21c etc.

25
In a further variation shown in Fig 21 and 22, the power conduit drum 28’
has a discontinuity in the form of a cutaway section 28’c which connects a
central axial bore 28’b of the drum with the exterior of the drum, allowing
the coiled tubing 2 to pass through the channel 28’c as previously

30 described. The power conduit drum 28’ is similar to the drum 28, and



configuration shown in Fig 21 into its closed configuration shown in Fig
22, thereby closing the channel 28'c in the drum 28" as the first row of
power cormi0i2b11265856s spool ed onto the drum 28' . The radiparigB2exism®dBNg ar ns
of the U shaped flap 29" close over the gaps in the flanges of the drum
28' . 20The central web of the flap betwegg the arns of the flap 29" cl oses
over the gap in the barrel of the drum 2 The web can be forned of a
stronger material than the arns. The distance between the arns of the flap
29' can optionally be less than the axial distance between the flanges of
the drum 28", so that the flap can nove around the hinge freely and can
25be recei vedetmterete pdeef tconuyits25Mseored ont the bapeh opageséderdram 26icaen in Fig

21. 30 dains 1Ap aratusf r use in hanlln a |l.oad, the apparatus
compr i i ng. . BPCAIBERETREL A ERECORRSERG A o0 L e bakel R WhakRani sm 1 or
Spaying out @h’@'dﬁﬁrﬁ@ eét& |F1*E§’ Iardo ?ML@&UH@?@ rEBENEBE thépowBASt one

service unbilical an Vi ce unbl mechani sm for payi ng out and
recoveri ng t leenduit ééclhy Kﬁatrmg:eloah‘tvlsla tOest;ooI power aonduitdd’ frome theecur i ng

bt 11 oot " afte S U g oGS Peler b duFufiy 2RG TRE G BHerBE i ng renver
around the | pRevE&RTHBOWEOESRILG dFRRP28’ wtﬁel“@arﬁawémb@amrbm isas they

are being paid out and to unwap the or each securi ng menber fromthe | oad
beari ng el ondzatdheshpenelaftic imbesepdified divti 28’ dsircloged tiyed/flap @9 etleder ed:;

flap 29’ is U-shaped and is hingedly attached at one side of the flap to the
barrel of the drum 28’ at one side of the channel 28c. The flap 29’ is
10 shown in the open configuration in Fig 21, allowing passage of the coiled
tubing or other elongate member into the bore 28’b of the drum 28’. When
the elongate member is safely received in the bore 28’b, the drums 28’
and 26’ are rotated to feed the power conduit 25’ from the drum 26’ onto
the drum 28’. As the flap 29’ passes the levelwind device on the feeder
15 drum 26’ the power conduit 25’ pushes the flap 29’ from its open
configuration shown in Fig 21 into its closed configuration shown in Fig 22,
thereby closing the channel 28'c in the drum 28’ as the first row of power
conduit 25’ is spooled onto the drum 28'. The radially extending arms of
the U-shaped flap 29’ close over the gaps in the flanges of the drum 28’.
20 The central web of the flap between the arms of the flap 29’ closes over
the gap in the barrel of the drum 28’. The web can be formed of a
stronger material than the arms. The distance between the arms of the
flap 29’ can optionally be less than the axial distance between the flanges
of the drum 28, so that the flap can move around the hinge freely and can
25 be received between the flanges when in the open position as shown in
Fig 21.



wherein the rotation of the securing nenber by the w appi ng 15devi ce around
the | oad bearing el ongate nenber and each service unbilical is powered by
power supmbi2ed/ubss6a power conduit, and wherein the poweCTaGBWIKS1168 | N t he
formof an elongate flexible conduit that is wapped onto a power conduit
drum that has a central axial bore that,is adapted to be arranged generally
concentrically with the | oad bearing Zoébongate menber during handling of
the load. 2. Apparatus as clainmed in claim1, wherein the power conduit
drum has a discontinuity that allows passage of the | oad bearing el ongate
menber through the discontinuity and into the central axial bore of the
25power cond@léindyum 3. Apparatus as clainmed in claim?2, wherein the

di scontinuity extends the axial |ength of the power conduit drum 31

4. Apparatus as clainmed in claim2 or claim3, including an insert adapted

to close the ydi SCoRIaRYoRlSEH IARIRG® P! iR ShoRaRidigigig: hr ough the

di scontinuity. 55.Apparatus as clained”in cl erein the Tnsert is
hi ngedl y connect e lbad tieeripg wiongade cngrobelr amd a leéad bepangmeshagisol irmed i n
any pre wherein the, securin r stored on a securing

ronber o um PEATO M AL eERE AL S 1RE0 PREUR GENaAE MBS condui ¢ drum —and
the securing menbet |dhstBhalserféd NAHIIRAI BRd @ $QVREI UMbIRdEA $8échdristh for
rotationally connects these conmponents together.
paying out and recovering the or each service umbilical,
at least one securing member to wrap around the load bearing
elongate member and each service umbilical, and a wrapping device for
10 rotating the or each securing member around the load bearing elongate
member and the service umbilical as they are being paid out and to
unwrap the or each securing member from the load bearing elongate
member and the service umbilical as they are recovered;
wherein the rotation of the securing member by the wrapping
15 device around the load bearing elongate member and each service
umbilical is powered by power supplied via a power conduit, and wherein
the power conduit is in the form of an elongate flexible conduit that is
wrapped onto a power conduit drum that has a central axial bore that is
adapted to be arranged generally concentrically with the load bearing

20 elongate member during handling of the load.

2. Apparatus as claimed in claim 1, wherein the power conduit drum

has a discontinuity that allows passage of the load bearing elongate

member through the discontinuity and into the central axial bore of the
25 power conduit drum.

3. Apparatus as claimed in claim 2, wherein the discontinuity extends
the axial length of the power conduit drum.



7. Apparatus as clainmed in claim®6, wherein the chassis rotates with
15respect to the el ongate nenber during operation. 8. Apparatus as cl ai ned
i n clai m@oan11158sher ei n the chassis conprises a track PRAGB2nDASpPBBat es a
radi al discontinuity that permts a portion of the track to be renoved or
noved to all ow passage of the 20el ongats menber through the discontinuity.
9. Apparatus as clainmed in claim8, whe éi n the track has a central axi al
bore, and the discontinuity permts passage of the el ongate nenber through
the radial walls of the track into alignment with the central axial 25bore.
10. Apparatus as clainmed in claim9 when dependent on any one of clains
2-5, wherein4t he rAqiasdtudiasadaitietlintgfainf 2 iohelaiinsd sSncdudiagrant iasexdnal |y

aligned with the djscontipuity of the power condujt drum 30 32

11, Appar at us A48PELDREE ediioattinutiidler 6r3pa0a LN eI SIOTGREMRIERSENG ¢ he
whol e of the y;baghitRe ajRofRyGhed on rails that guide novement of the power
conduit drum and™the el ongate nenber in relation to one anot her.

512. Apparatus as clained in any preceding claim wherein the or each

securing nmenmher c rises a resiljent materjal . .13, . arafus as
ol ai medd n ady pr SBGIAGS A e BrAT #rehgien tainSEa s RRGebhber i s
coated w th aochhb&kdas th@gblivePtohduit®einty its coefficient 10of friction.
14. Apparatus as clainmed 1n any preceding claim wherein the or each

securing nmenber is flat or in the formof a hollow rope that flattens when

In contact Wi6t. h a'Ap%%irﬁﬁE ‘as claimed in any preceding claim, wherein the securing

member is stored on a securing member drum, and wherein the wrapping

10 device, the power conduit drum, and the securing member drum are
connected to a rotating chassis that rotationally connects these
components together.

7. Apparatus as claimed in claim 6, wherein the chassis rotates with
15 respect to the elongate member during operation.
8. Apparatus as claimed in claim 6 or 7, wherein the chassis

comprises a track that incorporates a radial discontinuity that permits a
portion of the track to be removed or moved to allow passage of the
20 elongate member through the discontinuity.

9. Apparatus as claimed in claim 8, wherein the track has a central

axial bore, and the discontinuity permits passage of the elongate member

through the radial walls of the track into alignment with the central axial
25 bore.

10.  Apparatus as claimed in claim 9 when dependent on any one of
claims 2-5, wherein the radial discontinuity of the chassis is rotationally
aligned with the discontinuity of the power conduit drum.

30



15 15. Apparatus as clainmed in any preceding claim wherein nore than one
securing nenber is provided, and wherein the securing nenbers are stored on
securi ng werhawo1sssans t hat are set on axes on opposite ®CuaB20f0/ASNsS

el ongate nmenber and the drum axes are arranged parallel to one 20anot her,
and perpendicular to the axis of the elgggate menber. 15. Appar atus as
claimed in any preceding claim wherein“the or each securing nmenber

| eaves the wrapping device radially outward of the el ongate nenber to w nd
t he securing nenber around the outside of both 25the el ongate nenber and
the service unbilical. 16. Apparatus as clained in any preceding claim
wher ei n t he drl.eadppaeatusiasalamrdaein dary ofalaichsad-d0nwhehsin wWiefraekl ahdndl e of

t he el ongate nenber and the or each service i cal 33 17. rat us as
cl'ai med T ol PGSOl A PSS AT GREP ST RS e alS Tial Oy e RIS i engE
applied to tisym}e%enee@amﬁ oIRGB Snd RO RRE BB releBR BN bigRar atus as

claimed in a preceding claim wher the securing nenb I's adapted to
change its conformation when applied to the |oad el ongate bearing el ongate
menber aratus .as cl ai.nmed cedi ng cl al erein the
secur| ng Tomddber APPARTEE SHMELDAM HECRAREIA P e R Sothcent r a

aperture thr %!é@lhrlﬂ@h@ﬂnﬁé}%o‘iﬁﬁﬂiﬁés@ré’@li@?ﬁrméléﬁéles-

13.  Apparatus as claimed in any preceding claim, wherein the or each
securing member is coated with a friction modifier to modify its coefficient
10 of friction.

14.  Apparatus as claimed in any preceding claim, wherein the or each
securing member is flat or in the form of a hollow rope that flattens when in
contact with an object.
15
15.  Apparatus as claimed in any preceding claim, wherein more than
one securing member is provided, and wherein the securing members are
stored on securing member drums that are set on axes on opposite sides
of the elongate member and the drum axes are arranged parallel to one
20 another, and perpendicular to the axis of the elongate member.

15.  Apparatus as claimed in any preceding claim, wherein the or each

securing member leaves the wrapping device radially outward of the

elongate member to wind the securing member around the outside of both
25 the elongate member and the service umbilical.

16.  Apparatus as claimed in any preceding claim, wherein the or each
securing member is wound around the wrapped bundle of the elongate
member and the or each service umbilical.

30



20. Apparatus as clainmed in any preceding claim wherein the power conduit
has one end term nal adapted to connect, and thereby deliver 15power, to a
not or forworouw/megsshe rotati on of the w appi ng devi ce f®CTIdB20B8851268NQ
menber . 21. Apparatus as clainmed in any preceding claim wherein the
power conduit is fed onto the power congﬁit drumfroma feeder drumthat is
20spaced away fromthe power conduit dr 22. Apparatus as clained in
claim 21, wherein the power conduit is wapped onto the power conduit drum
fromthe feeder drumafter the elongate nenber is in place in the central
axi al bore of the power conduit 25drum and wherein the power conduit is
unw apped frdn t hé\ppavetus @sradainteddinuemyasretbeingl aeiggtwhereimitbe areaghi d out .
23. Apparatus as.clained in claim?2l or , _Wherein the power conduit is
wound from t FECHRRHEICTHRIS GRhPued %&ﬁdﬁéé%@@ﬁaai ongal Beeun

30el ongat e meghapnis paid out. 34 24. Apparatus as clainmed in any
preceding clalm wherein the el ongate nenber has a central bore and
accomobdates at |east one line within the central bore. 5 25. Apparatus for

use in ndl i,ng a | oad,, the aratus conpri.sing:. a | oad hearing.elongate
menber ahd a Poad ARBAFHS LB Ay, BEGY Ag SR M DR aPEHE he | oad
bearing el ongaébeERRRYapted to change ® corfdRhaiiewheh\dpifled i®tHd W and a
service unbilical mechani smfor I0paying out and recovering the or each

servi ce unbi lelegatebeagngvetangate: mesakrer

19.  Apparatus as claimed in any preceding claim, wherein the securing
10 member is stored on a securing member drum which has a central

aperture through which the securing member passes.

20. Apparatus as claimed in any preceding claim, wherein the power
conduit has one end terminal adapted to connect, and thereby deliver
15 power, to a motor for driving the rotation of the wrapping device for the

securing member.

21.  Apparatus as claimed in any preceding claim, wherein the power
conduit is fed onto the power conduit drum from a feeder drum that is
20 spaced away from the power conduit drum.

22.  Apparatus as claimed in claim 21, wherein the power conduit is

wrapped onto the power conduit drum from the feeder drum after the

elongate member is in place in the central axial bore of the power conduit
25 drum, and wherein the power conduit is unwrapped from the power

conduit drum as the elongate member is paid out.

23. Apparatus as claimed in claim 21 or 22, wherein the power conduit
is wound from the feeder drum onto the power conduit drum before the

30 elongate member is paid out.



beari ng el ongate nenber; at | east one securing nmenber to wap around
the | oad bearing el ongate nenber and the or each service unbilical, and a
wr appi ng wewotd1fgss rotating the or each securing menberCarGat)/wshes| oad
bearing 15el ongate menber and the service unbilical as they are being paid
out and to unwap the or each securing g&nber fromthe | oad bearing

el ongate nenber and the service unbilic as they are recovered; wherein

t he apparatus conprises at | east one storage drum adapted to hold at | east
one of the service unbilical, the securing device 20and a power conduit for
powering rotation of a part of the apparatus, the storage drum having a
central axial bore and at | east one radially extending flange, and wherein
at | east one_of t tora e druns, is rOV|d§F with a dlscoHtan| al | owi ng

passage of tKé el é‘f%tu ‘?”Tier?lr'a RTEEEANG RN, MN&rGIN4Ha &lORSFE he
central axi alm&ﬁb@r Ris 5I’é%nﬁ‘%PB&%ear?oBgééﬁmmo@?tes’o‘c‘ltr@éé}%éIﬂfe WiRAltheg a

| oad, the nmethod conprising; supporting t froma beari ng

el ongat e nenigentrahbarel oad beari ng nmechani sm for paying out and
recoveriﬁng the | oad bearing 30el ongate nenber; 35 provi di ng at | east
one service unbilical and a service unbilical |oad bearing nmechanismfor

paying out anpg re@paritdd félhtﬁ’sé)Fn W|n§%r lbaaetHedppdrafds comtbrikayg;ng out and
recovering the service unbilical with | oad bearing el on ate ‘menber ;
a load bearing elongate member and a load bearing mechanism for
paying out and recovering the load bearing elongate member;
at least one service umbilical and a service umbilical mechanism for
10 paying out and recovering the or each service umbilical along with the load
bearing elongate member;
at least one securing member to wrap around the load bearing
elongate member and the or each service umbilical, and a wrapping
device for rotating the or each securing member around the load bearing
15 elongate member and the service umbilical as they are being paid out and
to unwrap the or each securing member from the load bearing elongate
member and the service umbilical as they are recovered;
wherein the apparatus comprises at least one storage drum
adapted to hold at least one of the service umbilical, the securing device
20 and a power conduit for powering rotation of a part of the apparatus, the
storage drum having a central axial bore and at least one radially
extending flange, and wherein at least one of the storage drums is
provided with a discontinuity allowing passage of the elongate member
through the discontinuity and into the central axial bore of the storage
25 drum.

26. A method for handling a load, the method comprising;
supporting the load from a load bearing elongate member on a load
bearing mechanism for paying out and recovering the load bearing

30 elongate member;



5w appi ng at | east one securing nenber around the | oad bearing el ongate
menber and each service unbilical as they are being paid out and unw appi ng
t he or eawb20nm0us$sag nmenber fromthe | oad bearing el ongaCe/Groyasimad t he
or each service unbilical as they are recovered; powering the rotation of

t he securing nenber by the w apping 10d§§|0€ around the | oad bearing

el ongate nenber and each service unbili by power supplied via an

el ongate flexible conduit that is wapped onto a power conduit drum having
a central axial bore that is adapted to be arranged generally
concentrically with the | oad bearing el ongate nenber during handling of the
| oad. 15 27. A net ipwknamgczltaéam@niersemmémrrﬂ@ticaMaadea‘ servive robitichidead ng

el ongate ne a ed t h a djscontinui.t of t he power conduit drum

e T RgaRS e 49 PHEANR [RFOVETRA 4he OHEARN SPOAE A net hod as
claimed in c'u%w.%osewg;%rfyﬁﬁq:o&tga-mo%weﬁ the SorocHBRIcAYifh Hastog !

conduit drumto ¢ sconti nu y In the drum 29.A nethod as
clainmed in atbyeaongedﬁngat@mm’nlzﬁ 28, wherein the 25 securing nenber is

st ored a securin drum_and .whereip_the w i n evi.ce, the
Sover cahdui ¢ dr Mt IBRBo e A o CrBREE et A PR LA i ¢ 1
respect to the a@é‘@rﬂirﬁbéfeé’ﬁtﬁéach 36 dimBRithoss m%yféré'b‘éi’r‘ib pﬁldadl)t of clains

26-29, wherein the or each
and unwrapping the or each securing member from the load bearing

elongate member and the or each service umbilical as they are recovered,;
powering the rotation of the securing member by the wrapping

10 device around the load bearing elongate member and each service
umbilical by power supplied via an elongate flexible conduit that is
wrapped onto a power conduit drum having a central axial bore that is
adapted to be arranged generally concentrically with the load bearing
elongate member during handling of the load.

15
27. A method as claimed in claim 26, wherein the load bearing elongate
member is passed through a discontinuity of the power conduit drum and
into the central axial bore of the power conduit drum.

20 28. A method as claimed in claim 27, wherein the power conduit is
wound onto the power conduit drum to close off the discontinuity in the

drum.

29. A method as claimed in any one of claims 26-28, wherein the
25 securing member is stored on a securing member drum, and wherein the
wrapping device, the power conduit drum, and the securing member drum

rotate together with respect to the elongate member.



service unbilical is arranged parallel to the elongate nenber, and is paid
out at the sane speed and for the sane distance. 531. A nethod as clained in
any of clwDre1128588, wherein at | east one service unbil iPCAIGB2810BEIBSOUt at
a faster rate than the elongate nenber. 32. A nethod as clainmed in claim 31,
wherein at |east one service unbilical 56 noved in a cyclic pattern in
relation to the el ongate nenber 10while“the two are being paid out, and
wherein the at | east one service unbilical is secured in place in the
cyclic pattern by the wapping of the securing nenber around the el ongate
menber and the at | east one service unbilical. 1533. A nethod as clainmed in
any of cl ai m3026- 32meiiel es olairhed froary of oiadus 2629, fvertkreint thetdresgebwer
conduit drumfroma feeder drumthat |s spaced a fromthe power, conduit
Goum 34 ASEBARb A b HEANISH 72l eh SIHE HRIA MATbH 0GR T BRG ¢ | 5
20t ensi oned ik beylaaidide pedBh HNAIRE deadd L drum 35, A method as

| ai 34, [

claimed in claim 33 or erein the power conduit is wapped onto the
power conduit drumfromthe feeder drumafter the el ongate nmenber is in

| i h | i al bor f th i 25d d wh i
e pondt | mordor Wineiiodas B ed inpiy o Blaias SRl theRi A Tkadtihe or bagat o

nmenber is paisdn@éd umbilical is paid out at a faster rate than the elongate member.

32. A method as claimed in claim 31, wherein at least one service
umbilical is moved in a cyclic pattern in relation to the elongate member
10 while the two are being paid out, and wherein the at least one service
umbilical is secured in place in the cyclic pattern by the wrapping of the
securing member around the elongate member and the at least one

service umbilical.

15 33. A method as claimed in any of claims 26-32, wherein the power
conduit is fed onto the power conduit drum from a feeder drum that is

spaced away from the power conduit drum.

34. A method as claimed in claim 33, wherein the power conduit is
20 tensioned while being fed onto the power conduit drum.

35. A method as claimed in claim 33 or 34, wherein the power conduit

is wrapped onto the power conduit drum from the feeder drum after the

elongate member is in place in the central axial bore of the power conduit
25 drum, and wherein the power conduit is unwrapped from the power

conduit drum as the elongate member is paid out.

36. A method as claimed in claim 35 wherein tension is applied to the
power conduit from a tensioning motor of the feeder drum when the power

30 conduit is wrapped onto the power conduit drum.



36. A nethod as claimed in claim35 wherein tension is applied to the power
conduit froma tensioning notor of the feeder drum when the power 30conduit
i s wrappesioantionissse power conduit drum 37 37. A net hodpra3/GB2aiomsd68Nn cl ai m
35 or 36, wherein the power conduit is wound fromthe feeder drumonto the

power conduit drum before the el ongate g];nber is paid out.

37. A method as claimed in claim 35 or 36, wherein the power conduit
is wound from the feeder drum onto the power conduit drum before the
elongate member is paid out.



