1 "APPARATUS AND METHOD FOR USE | N HANDLI NG A LOAD" This invention

relates to _apparatus for use in handling a | oad supported bﬁl an _
el ongat e MERBRN/MHEh as a | oad bearing [ine. The i nventiCaffH2210/051268

S5particularly useful in raising and |owering a | oad, tow ng, and al so
handl i ng service cabl es, hoses or other elongate lines that are
connected between a suspended | oad and a wi nch. The invention is al so
useful for deploying and handling other elongate nenbers such as tube
and pipes. The invention is particularly, but not exclusively,
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| ocati ons such as wells or the sea bed. The invention is applicable
to an emargenﬁ% subsea response system for r,eﬂedi al a sea
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‘are used to support the wei e equi pnent. 25 According to an
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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 o 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;



a | oad bearing el ongate nenber and a | oad bearing nmechani sm for
payi ng out_and recovering the |oad bearing el ongate nenber; 2

at |east oRB28WMI® unbilical and a service unbilical FEECHBRAIOORD,
payi ng out and recovering the or each service unbilical; at

| east one securing nmenber to wap around 2 he | oad bearing el ongate
menber and each service unbilical, and a wappi ng device for
Srotating the or each securing nenber around the | oad bearing

el ongate nmenber and the service unbilical as they are being paid out
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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
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elongate member;

providing at [east 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;



25beari ng el ongate nenber; wrappi ng at | east one securing
menber around the | oad bearing el ongate nenber and each service
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securing nmenber fromthe | oad bearing el ongate nenber and the or each
service unbilical as they are recovered; 33 powering the rotation of
t he securing nenber by the w apping device around the | oad bearing

el ongate nenber and each service unbilical by power supplied via an
el ongate flexible conduit that is wapped onto a power conduit drum

having a central ayj . [ t rsan neral ly
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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

S 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



the sanme drum as the power conduit. In sone enbodi nents, signal
conduits can be provided in a separate cable wapped onto a separate
drum fr om VRSP 6conduit, which can optionally be stPSdKeRPOYHSITEE
25sanme axis as the power conduit drum so that it rotates with the
power conduit drum and typically has a digcontinuity that is
typically aligned with the discontinuity on the power conduit drum
4 to control the wapping notor speed, tension, angle of wap etc.
and can allow al so gather data fromthe notors or other parts of the
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equi prent at @usybsrethd sEadeidon where the intervention 15equi prent has
been depl oyed, and optionally transmtted back to surface via the
signal conduit. Typically the power conduit drum has a discontinuity
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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
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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 fiat or planar

conformation, e.g. when under tension. The power conduit drum is

typically rotationally fixed to the securing member drums.

20
i 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



20 The power conduit typircally has one end term nal adapted to
connect, and thereby deliver power, to a nmotor for driving the
rotati on oVOrAE/M¥83bpi ng device for the securing nmenberfCT LOAIS12¢8
t he wrappi ng device, the power conduit drum and the securing nenber
drumare built onto a rotating 25chassis g hat rotationally connects
t hese conponents together. Typically the chassis can rotate with
respect to the el ongate nenber during operations. Optionally the
chassis conprises a track that incorporates a radial discontinuity
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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.



The service unbilicals are typically connected to the |oad and the
el ongat e nenbergs) are typically lowered to allow the w nder
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al l ow the nechanisns to clear the coiled tubing. The opening may be
cl osed after the wi nding nechanismis noved or |eft open and the
rotating mechanismis optionally designed to nove over the gap.
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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
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
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
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.



aligned so as to receive and all ow passage of the el ongate nenber
through the radi al cutaway sections of the drumand the track, before
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el ongate nmenber. In the event that the discontinuities are closed off
by plugging 20sections these are optionaldy replaced before
rotational novenment of the drum or chassis comences. The power
conduit is typically wound onto the power conduit drumafter the

el ongate nmenber is noved into alignment with the central axial bore
of 25t he power. conduit dru t po t he power conduit is
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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.
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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



other rotational couplers can be sinple and inexpensive slip rings of
15conventi onal design. Typically the power conduit is w apped onto

t he power WORAU{XS8§P um from the feeder drumafter the dl VG3eBer
(and optionally the service unbilical) is in place in the centra
axi al bore of the power conduit drum andggtypically the power conduit
is unw apped fromthe power conduit drum (e.g. being recovered onto
the feeder drun) as 20t he el ongate nenber (and optionally the service
unbilical) is paid out. The feeder drum can optionally have a
tensioning notor to a t ensi it is
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Optionally, the power conduit can be wound fromthe feeder drum onto
t he power conduit drum before the el ongate nenber 5is paid out, but
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be used for conveyln
member can be an electrical cable, a fibre optic cable, or a pneumatic or

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

.
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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



smal | er dianeter conduits within the-central bore. Optionally the

el ongate nenber can be an electrical cable, a fibre optic cable, or a
pneumat i ¢ P 2Y@IB3 i ¢ hose. Flat or tubul ar hoses can Hsd/PF8WEEES t o
convey nethanol, detergent or other fluids fromthe surface to the
wel | head, or production or 15other well bgpe fluids fromthe well to
the surface. However, in typical enbodinents of the invention, the

el ongate nenber is a strength nenber conprising a structural nenber
such as tubing like coiled tubing and pipe such as drill pipe

strings. The el ongate nenb coul d be fornmed .of steel or, other, netal
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can be coil edagry §hg|élvﬁ‘h$ﬂé@5uz¢tﬂéobﬁwébsemea@oﬁ?ftemmb@r igltywaligt her
we .

lines to be passed down e centre into the In certaln

embodi ment s, CRBIRYaysYRaE pEhBEhecdipclyHtl hedUlk dasiFed lepainds 28aFNe8ENn be
used nerely fQksSURARANL carf98 rO3ERIDY %aﬁ%@%iﬁcm%rs%?ﬂnd the

optionally be a rope such as a fibre, e or other rope. Conduits
conveyi ngb f | uindspping detiees Daicedl [separditeaard eacoyenihei iasiovatingealiphevi ded
as service unghbé éall s, wapped with the el ongate nenber, and can be
arranged to c §'f|ui ds in different directions between the surface
and the subsea location. 10 wound or w apped together using the

wr appi ng device, and trayel jn train as a single wapped bundl e of

[ hee. "The ol dReR HeHBEHCR O (TR PR LB SEPBRAAF Ut by t he
winch, until tBarhcHitatRSdabR dreitlits ahg ikachesiherdddn@Uitdbaeying fuigdn
ﬂb__ef recovered by operating the winch in reverse, and the 5w apping
devi ces tpi c& P{hessphstanessand recover the various lines at the
surface. The service unbilical can conprise power cables, signal

cabl es, communi cation cables or optics and tubes or other conduits
carryi ng fl ui dsoteemiwdireentshe seaiceegmbilical () eas mecairanget penalestor thiece

be.pai d ot e e e RETERcay EEoe Bpio e L el ARG B g "G her

enbodi ment s t kangadiviages Wdliih bthel embodanerie tHbpavide autbilédal () Easber

rate ha{1 5 the p%lldo 8 %;[t% astrgr?(raété ti?é)n t gaélon%%rtg mogmtgehr?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
o 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



service unbilical (s) are paid out than the el ongate nenber. The

el ongate nmenber is typically paid out on a straight path, and

typi cal | y Weapd/043886 | oad of the equi pnent bei ng handl edCAfeB28H/ 0568
tensi oned by that |oad. 20The or each service unbilical can
optionally be noved in a cyclic pattern kg relation to the elongate
menber, and can be secured in place in the cyclic pattern by the

wr appi ng of the securing nenber around the el ongate nenber and the
service unbilical. 25In one enbodi nent, the w appi ng devi ce depl oyi ng

t he service unbilical /(s ves fr ide to. side cyclicall i.th
Fespect Lo t hEMEIEPRRHREEE PR Terclorai Gt SirEip e sty
adopt a wi ndi R garvide UPnllicats. STIREBAGElanRs feguRr @R Grddifare T9pEANEthe
menber. This typically creates sone@i)qlﬂagé inthe service unbilical,

whi ch al | ows PhE degseiQihying asgundibe  ®efd¥ber , 30causi ng t he
service unbilicals to straighten out on the el ongate nmenber 11 and
nove toward being parallel thereto, w thout damagi ng or stretching
t he servike uhibiabpingltbe s&heceparnhilicziraridehe efungate meniber éapelttaar.means

Typi cal | h h d i_nd d | nmbes .
S appi ny  he EaH0r EBTRAR PP sit NS e Rk R b5t e
means that theuatienifing theraasiticabevaeyi tle stigcereed &d €l bed)@pdrthe f or

the bundl e during the transition between the surface and the sea bed,
and the servi é@rvuﬁﬁolﬂmb@aﬁ Céarpeo%e%cg\f{@zpmfﬁawferaefﬂtéawﬁﬂér?é#thl%

Wi thstand hi gh, kg Cefis id BbSedidlyamRaaih ¥idtyaldhehibet Repiftl PagAL €
drenber is put under 10tension during the transition between the
surface Hhd t tiensiermdiyéng thsitransition hedweemie sefacetanddhe seg bpdi sinee it
relatively strapght, b Esk{onav%F in ae@écpv‘é!\;élbd?érﬂ‘i'ihgt(érbétefeéﬁ%ﬁﬁ' nor
deviations froma Straig I nes, and cdn be’ easil'y engineered to

wi t hst and t he predictebletdrat mirendetiatiorkomta steaiglatiee),raoeh dandie pasigi ct ed
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strai ght predicted course. This enables the service umbilical to be delivered with
15 high accuracy and with confidence that any deviations from the 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, butin each case, the lateral deviation of the elongate
member (and thus of the rest of the wrapped bundle) ¢an 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



path defined by the tensioned el ongate nenber will be greatly
reduced, or confined within acceptable limts, and that any such

devi at i onsWQi2D11/pW5¢ esi st ed not by the service unbil i cHACT(GRAOTEHPSHICY ht
be a fragile cable such as a fibre optic cable) but by the el ongate
menber which can be e.g. a 20l ength of cgbl tubing that is
specifically adapted to withstand | ateral and axial forces (for
exanpl e tides and currents) tending to deviate it fromthe straight
path. O course, the wapped bundl e can be purposely tensioned
between different internediate points between the surface and sea bed
to adopt a paPRICRADLE ACCHEREYMPanEHted, Bathe €lopgatedRempeeca,k& haped or
some 250t her siiafshedilorbiidé fdwRaR Syrabhed bahde dithdey saiicomdd of he

el ongate nmenber .Cgand t hus of the rest e Wrapp can be
resi sted by t liicidenseivdin iespeeido eowghiteadarmiber, stausture ecatent gklge sea
exerted on th undl e by any such devi ati on can be borne by the

el ongat e nmenber "and not by nore fragile elenents of the bundle. A
further &lvantage of the present 30invention is that the angle of
delivery of t service unbilical at the sea . 12 bed can_be

accurat ol y. i HERPREN O JEPBHEeR tarhe EoRERERN WaRSSEsFE R ereas
provi de the waothe w-ppPROJAIRE! eDvd bhthtensRoPwRRpIire @dviddicdphence
with respect to the well head or other structure |ocated at the sea
bed. 5 The sp&EYeRHANGER SYREREN Ehobeartee BFeF tne3ptihe tensicsgBdie of one
or. each of th j Vi 1 : [ devi ces
‘can be dri ven%!a%%ﬁigeg}b%gr hﬁ?ﬁsi:)l(aégofgrﬁe gvg%p\é\lé‘gé\ggést (‘é‘érgg%’btglﬁe

tensi on 1t t héerdigngmekowingifee toApay oy orsai@sdiie eloagateappinbgr Bevi ces
can be self 1 i Oni |l owi ng themto pay in or out as the

el ongat e rrenbgtpflsl?%d ﬁ@lb‘gvcra ‘or | owered. The device can be depl oyed on
arig, or on a vessel, and sone enbodi nents (particularly those

depl oyed on vg.@%e s) can haye heave 1l5conpensator mnechani sns

optionally in S@N e deRlIpeden a2ignolPhayessel, and some

embodiments (particularly those deployed on vessels) can have heave
15 compensator mechanisms optionally incorporated into the or each winch
drum.

More than cone 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 opticnally 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 embaodiments comprise



drum More than one securing nmenber can be provided. Securing nenbers
can overl ap one another in the wapped bundle. 20 The securing nenber
conpri se awfAgpligi@ngati ng material or optionally a resiHUTEGR208Y051268
el astic material such as a hollow braided rope that may optionally be
coated to nodify (e.g. increase) the coefkicient of friction. It may
al so be nodified with surface hairs to nodify (e.g. reduce) the water
25drag on the pipes cables etc in the water colum. The securing
menber can be flat or in the formof a hollow rope that flattens when
in contact with an object. 13 a sheave device arranged to feed the
securing rrenb@rsheﬁtf% dew&e eﬁeaea@ i TegddRe SeFUTBrmEMBET iée Becarnaralls
axis. In soneg, JBAcE 10 & BENGAGMI N9 menber hol ding drum may be
5rot at ably nDun d on a structural nmenber so that it is noved in a
circular path around the axis of the elongate nenber as it being pai d

out or recovered mgfg?ntfgg aer‘?lfs fhreese%ﬁﬁ éh@n%rﬁ%ﬁf h{}*an, s of the

enbodi nents can e ver So t'hat I S” par a
el ongat e Srenbestatabily mouhtedrdred strsctutdha‘temberlw thet lpsrrdomd iara tiecculdre

axis of the elo ate e druns cal | red to
r1ve t e sec@ATRgoREREE Sxis ot e g Gasgse ammr sl S bSO ARG ng i n
order that theycd@yedPUthéBds bftRSsddifing htaedrairiRTR.Uch SnibatfRehtor
| owered. They can optionally have a | evel wi nd nechanismto feed the

tape evenly of2BAE \erical ge thatifis parligl todhapxisof dhe oloRgatedRambeaIry
54 ectrically @prbydneub Rl ¥ pBFodMYiciN 19t Exis 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

P

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
rmounted 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



power source. They may be nounted with their axes arranged
horizontally or vertically. In sone enbodi nents the securing nmenber
can be st owvedoumizne 20depl oyed from a securing nenber POTIGBDBVOELR6S
arranged for rotation about its own axis that coincides with the
central axis of the el ongate nenber. The1§ecuri ng nmenber may be

gui ded by sheaves or pulleys fromthe drum which can optionally be
nmount ed on spooling arns. Instead of rotating on its axis, the drum
may be static and may have a wi nding device 25rotating around it to
pay out the securing nenber. The drum nay have a central aperture

t hr ough whi chthehaxis 8¢ thei slgngrinprambriasdle secuning Bember &pring paistaut

‘h : t .
S0 that 115 ag LrCNeR BTN e8 ol Bl Hp Ulie ngBodtulo EfTERE o8 ©
menber, and sd i$ heingipaid suimpvecovened ¢he exisaf theadtumanguod 14 t he

or Tecover ed. cOIRRER S TR Ge i i Hial)! 1§ AR Rink Bt At s
it is beisig p#hd @HorigdbntageovesEtis pBrserakiditarad thd axigdofthd suppeetiine.

enmbodi nents can be vertical so that it is parallel to the axis of the
support 5l i ne/" BMPREMFVHWAN MYE HFAPNE ECPY NISPBEIRET:TE BFCHHS%t he axi s

of the supportndhpérs ard gﬁﬁ@%ﬂﬂy@?&}bé oW drlimBRR& drBaB: N axSEeEH bFR@site
menber, the securing nenbers are optionally stored on druns at are

set on axes ofidespbEha elosgatesnembenenciheriiimearasmse eranged Reraelio

S o e
| eaves t1e securi ng nmenber drum and any associ at ed sheaves radi al | y

out S1de of boRPRATGI S OR e RahgaPeia s Rt RE e i 2ha "¢

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.



15 Optionally, the securing nenber has elastic properties. Typically,
t he securing nenber can be nmade of neoprene with a nylon or other

rei nf or ci NYOPMPS85¥ sheat h. The securing nenber can hREE/EB2010/051268
reinforcing strip woven into it to limt the maxi mum extension of the
menber, or can 20be sheathed in e.g. nylgg. The securing nenber nmay
be planar, and may incorporate an adhesive to hold the securing
menber to the el ongate nenber. The el ongate nenber and the service
unbi lical (s) can be stored on 25respective drunms, each typically

havi ng a respective wi nch nechanism The druns can be stored on the
deck of the vessel that is deploying the apparatus, or can be stored
on the appar atys; i ' i

stored on thegbglogélawt’ﬁrg?%%@f&%n@??gr?éggﬁ ﬂeehggggﬁé;@gﬁ%ﬁ%esone
of the druns Mﬁﬁh@rm@lﬁgaﬁﬁ merakeark . Tyowell wrihe oyidegnearshcanpiises ati nch
mechani sms ha i Vi ARG r i l.

appar at us al szeﬁasﬁéﬁgg‘g?ré’ygﬂgé & m%ﬁdﬁglg’rmaﬁ ?1?%“?&@@%%85 eardi' ng
el ongat e Sremb@ptiohgipy, dalrlrgliert laee grovitiednaransd dengirdusEsrente loé et linene

roller or sheave.. tionally, re than one rpller i rqvi ded.
5ot fonal |y, - RTINS BIrP Y Samb e i Sr PR B (s being Setite reiaeror
the line formng a roller cage which encl oses the | oad-bearing

el ongate nmenber. The w nder system can optionally include power .
transducers sué® visde) sy5tem fas opbenallydndnde Pewe %@'\V@“C?W%@B@S slip

rotational joi - ' : ¥
&Fip tings o &hES ISRhSARURERELBPURSLET ol TR ci B0 KBANAPBAL;
and hydrHul i ¢ fpradmemsarkibryieghienal slip rings 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.

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



Urbilical (s) nay al so be wapped around a drumon the rotating unit
and led to another self tensioning drumunit that contains slip
rings. 15 wWar#ga/iiiséas such as intervention packages or BREGYGB2UVISIA68
packages or other |arge equi pnent can thus be | owered or recovered
whi | e supported by the el ongate nmenber. The service unbilical (s)
typically run over sheaves attached to the wi nding nmechanismto allow
themto be fed alongside and parallel to the el ongate nenber. The
unbi I i cal wi nches can optionally be positioned clear of the w nding
mechanismw th the unbilical (s) typically runnin% over sheaves to

reach the winding AERIHPRARI eraRode FIRIBRE anchdOadiBRsTiRa IMSEhanispbiors
25t h i gh i : . dth
e el S ot et gLpgameyacoun v

el ongate nmenb ccor to a furth p _ present
i nvention there isapesasi ewdserpisanathilscal end apservicchambllicalgnechasesim t he

apparatus co i.Si.ng; I Lng..el d a
I ggd beari ngwrféjc[%aﬂ%é?#tf]a&d rsg?/\feﬁgiggﬁéggggaﬁ é@%&gr%ﬁéﬁgﬁgﬁ{w@gn ng
el ongat e srenbésad bearing eddnd=g@sicnase®; servi ce unbilical and an service
unbi | i cal mechani sm f or, payi ng out and recoverin he or each service
unbi 11 cal along w PHEAREONS] eBa &7 THgedd HERAEOhst e ioad bearings
| east one SeC'éfdﬁggtéTﬁﬁﬂﬁferfaﬁd\ﬁﬁélﬁ% e?@u%k@@gmw,@@ra wgaﬁn@gate

i e

menber and the or each service u ical, and a wapping device for
rotating the Gevieader rotatingithg oreagieseariparaember areHad Benlord earipggat e

(imwr ap the or BR e EETHE Bh IR s e S T B iy Wi pld ©
menber aHil t héo sewrdcibewnrsiach saturay meepeafrontibedoad belring elongate

member and the service umbilical as they are recovered,

wherein the apparatus comprises at [east 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.
.. 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;



wherein the apparatus conprises at | east one storage drum adapted to
hold at | east one of the service unbilical, the securing device and a
power conadwDnofignsspdwering rotation of a part of the apmarGRuy/0513ie
15storage drum having a central axial bore and at |east one radially
extendi ng fl ange, and wherein at least o e of the storage druns is
provided with a discontinuity allow ng passage of the el ongate nenber
t hrough the discontinuity and into the central axial bore of the
storage drum 20 Optionally the | oad bearing nechani smfor paying out
and recovering the_nmenbers can be a wi nch nechani sm Exanpl es of
apparatus and a metigodis@peigeective iewaf theglicn! ppaaratys Psheendance

wth the inventi Oncwdﬁﬁﬁﬂg\p@e'?gﬁ%%@%w Etgl?n [Jgé.er ence to the

drawi ngs, in which:- rspective View of the fig 1
apparatus in a secbigs Tan #goe aideoiewdhene Fighé iappaomatiesy showing use;

Figs 3 and 4 are side vie nd Fig 5 i ropt view show ng.
schemt cal Iy t he. prog Ry REprobfkssint e Fieal aptealls g P fere
Sform fran the bef giren w5 th®btloee Lse usBednnbe @onfyuraion;Fig 6 is a
perspective view of  a power conduit drum and feeder drumfor use in

the Fig. 1 enmbodi nmEi%t® S §erspealing oW ok anomar spPnpel apet and &adeus of
the Fig 6 arrangengpimWrieliRed PR. T leaildRiRENE he druns removed for
: . 7

clarity; 10Fig 9 is a perspective view of an alternative enbodi nent
of power 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;

o

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,
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conduit drum and feeder drum Figs 10 and 11 are side views and Fig.
12 is a front view show ng schematically the progression of a second
enbodi mentwortosimské fied formfromthe before use to tIETCB2ARM51268
configuration; 15Figs. 13 and 14 are sequential top views of the
second enbodi nent corresponding to the cggfigurations in Figs 10 and
11; Figs 15 and 16 are top views of the cond enbodinent; Fig 17 is
a front view of a third enbodi nent; Figs 18 and 19 show
perspective views of a nodification of the first 20enbodinent; Fig 20
is plan view of a frame portion of the third enbodinment, shomnng a
driving mechamhigh Stmmrtﬁt@%wzzgmofz@eslmka@ﬁ arf ypioally thef pagkegesate ve

power condui t g{}&a{g er A H%h#’ﬁgfygés%%sérﬂe ¥s e 5@%&&)‘?%’%&%%%

enbodi nment s. er system use with

an el ongat e nmpableagesn 'ItHqua‘oﬂage q;fpicadiylre(qimetsmm@r%ndsiaﬂa B‘ahmsda,onf or
use on arig

g) 0 | ed tub S ort vessel, without
Fequi renment °r SMieer e SuRBed pin Baiiageonar 10k BHIwo%S Baek BLsoaie
subsea e pMefibil(c@lsto, @oéebmbfze}céuég b ioief & fHe) pdcka %@@H@@:b@ébﬂaﬂd/or
surface by nmeans of a en?th of coiled_tubing 2,

1
the v ot of SeRersiabkiRyelomppiringe: fee SO sblisals O3 DURE) My
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package typ| cally requires power data transm sst on en t
surface and t liee priekdageingPor Thaiservine wobiticala cpaibe iothestorwiafdibre
optic cables, power conduits (hydraulic, electrical or other), data conduits

10 and the like. Several conduits can be provided in each umbilical.

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 welihead, 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



Sunmbilicals 9, 10 (see fig 2) supply power to the package and col | ect
and/or deliver data to it fromthe surface. The service unbilicals
are pai d owd0M@isssheaves 12, 13 so that the service urdoiTiGezaloemsizes
extend generally parallel to the coiled tubing 2. The service
unbilicals can be in the formof fibre og%ic cabl es, power conduits
(hydraulic, electrical or other), data conduits 10and the |ike.
Several conduits can be provided in each unbilical. The coiled tubing
2 typically extends froma storage drum (not shown, but typically

| ocated on the deck of the vessel) over a sheave (not shown) to
connect ul ti maifergntatirections, e opiiedines aadpadiydipliobr sobweatieeenduient |,
15which may b nd.b Y. r
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pover ed tdﬂrouganﬂrél%ximthe@)aw%r cafduit drlhhs2@xanpl e the package is a
wel | head | ubricator 3. The coiled tubing 2 is only one form of

el ongate nmenber that is suitable for use with the apparatus of the
present inven é‘é}f%;’s g@r%il may
be any sui tablt-r'egfwgpm 0 féga?lgh%b rin bﬂe %ﬁg%%&ﬁ%@%b%ﬁégéﬁﬁ%%l
flexible st eelpovnaneShmrbaaertwhmckmam 6vmrmreexterp@1n m@'peMamiﬁr plaoés
".Spectra"”. er nativ ad bearing nmech an| m can be .of
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one enboth NMenthesapicesentsilidalser 10bih Bhaaveeaiisad 2rh o1 Emtiattspeas thieecei ve
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i.n, which coul
30house separ &M8AES s Tgraway Borgihe alsing ‘%H‘%B‘?W%@J g‘br Thae §8rice in

19 different cifdafdal0RnSI0 beify @eﬁl@?é@léa‘vBQﬁe nEH\RE tﬁYg%Hrﬁiﬁhy 6n @h axis
pneumatic conduits etc to conve ds. The coi | ubi n

typi cal |y conm#atds closeéo émmg@meréllx; pawliel towhe exis phhereoied ttllhlég 2 (see
apparatus or ¥ybe on a derrick or other lifting structure above the
wi ndi ng systeig z;'nd is typically aligned wwth the 5central axis of

t he powetS conduit drum 28.

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 o 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



The wi nder system 1 has a generally L-shaped frane 5 with a

hori zontal portion 5h and a vertical portion 5v which extend in

per pendi cuvaroploaszes to one another. The vertical port ip@T/GERIINIGRGS
respective sheaves 12, 13 for 10the service unbilicals 9, 10 on
sheave arnms 12m 13mthat space the sheaﬁgs 12, 13 away fromthe

pl ane of the vertical portion 5v. The sefVice unbilicals 9, 10 being
depl oyed | eave the sheaves tangentially on an axis that is close to
and generally parallel to the axis of the coiled tubing 2 (see fig
2). 15 The horizontal portion 5h of the frame 5 carries a rotating
frame 4, whi cimdter hipant@nd thoai is typidally calatoin thé canial @xish bard efftedach can
rotate around entral axis in relation the frane 5. The carri ages
supporting thgﬂgﬁtating frame are optionally fixed to the horizontal
portion 5h of the frame 5. The 20rotating frame 4 conprises a pair of

concentric ringgs conmprisin n_.outer ri,ng 20 and an inner_rin

Wht oh ‘suppor t 15SEE0 207 26 EBURT HEMShBE BR e CHGVENPOLEN 206 AhG & ng
a length pf t apgeEarPbRRhafEBs hind@dVRdEfkctdi dtabbentab e ARGgg0,around
t he depl oyed coiled tubing 2 and the service unbilicals 9, 10 to hold

t hem t oget her OHGRN hg cOBPIBYERMOVERIE hereliAMmL ST hee18WAK §ORIONE 2Rge at
each axial en‘élgfcaﬁ b‘éerH&Fé{H 0 Ho%leijtfr%n?m%h(ﬁfcﬂnﬁ ne& b iHe g%‘%Hber :
e

The druns 15, are nounted on axles enabling themto ro
rel ative to tkeatetaEsaggdwanicon thdbetsitd efdhefingdérdugmihel5, 16 are

tixed he f 4 he_ drups, 15, 16 ' f
around the ceftraneA® a1 ti A csnrdBiond b b MLl 157 16

to rotat on 3Qidwayadrioriscirattyyealyoratiaty biighasi Wik odd another ahd@reower
of a respective hub mstqr 16mthat is t gl cally located in

, .20 - 15m
t he central atiéq’al’Bé'ﬁﬁgﬁ e3Hden Wit resPerkloy N de 21 on the frane 4

each have a cutaway portion 20c and 21c, 5which can optionally be

hi ngedly connected at one end to the rings 20, 21, or can be )

conpl et el y r erfbeagceringeeaires grumad Scif saagepdheveasesmstive kyevdnd be

noved or renovyed:. Lr I : @ﬂa ;

passageway f r\égg]t{:%é%guﬁs]ﬁﬁgbgﬁggﬁ@é ﬁ%g%%%bﬁ@&ié e dé%r’ gg nt etrg)e%(;:g

and i nt 013 he cenesalff taridalmbdbe1®f Thadaps efgpadbes htoughhtbe levelwind
device on the drum, and the levelwind device typically travels axially with

respect to the drum to guide the tape etc off or onio 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



10cut away portions are typically radially aligned with one anot her -«
and are typically fixed in position with respect to the frame 5. The
securing nwoberidssses 15, 16 can each have a respecti veedravedoyd/o3thes
device 151, 161 that guides the line of securing nenber (e.g. tape
etc) as it 15 noves off the druns 15, 1 ’ The tape etc passes

t hrough the | evel wind device on the dru and the | evel wi nd device
typically travels axially with respect to the drumto guide the tape
etc off or onto the barrel of the drum The axial rotation of the
druns 15, 16 relative to the rings 20,21 is 20powered by the notors
15n, 16m and rotate jogather towincheowartaonguil 6ifithd Gredies dgumpphd edta et he

w ndi ng syste ext l, .sourc such as the electrical (or

hydr aul i c) po%weg%ﬁw%qﬁ[’%gdsvﬁq%p e(5§a‘ot her vessel on which the

wi nder systemis depl oyed. Power for the nmotors 15m 16mis therefore
h i d t f d 26 25t hat

5 Coupl od t o TREUER PP ORI GB 55 SNSRI B {BF [GTHELS Gwasey by

means of @ ba%betgcsiﬁggcg&(teﬁmh@fr@d.alwkomwﬁé b%%péhdﬁﬂaﬁé&fbfﬁe arpasi ¢

slipring. 21 rotate together to w nd power conduit f the feeder

drum and ont o 28hd heoh@NNELZRAGANNGESE CeMie! akiaebyrerdih of the dpamith
condui t drum %ﬁeg riér 61f't Hr’n%' t‘l*ﬁe'\ﬂldpﬂgf thgrcma ng‘é'# Qien

section 28c exten I'ng ra y through arre anges of the
drum 28. The @Iaammmma&theomdﬁsmfﬁhacommalngaagltmrebpeéomag tiodé coitesl

ith th f . the d 28. T. h | 8
ST O ot NG 2eB el raSe R A nelAG HRulk Brstionate dgim 72°°

t her eby 0 | owiirtg itsheneai 468 dovdpBg. 2 to pass through the channel 28c

fromthe exterior of the drum 28
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. 1t 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



10into its central axial bore 28b. The power conduit drum 28 is
typically nounted on the rotating frane 4, and is typically
rotationalwgp2bitwesssén relation to the druns 15 and 16, EO/GBrato/is126s
cannot rotate in relation to the druns 15 and 16, and typically is

al so 15fixed in relation to the rings 20,3nd 21. The power condui't
drum 28 typically supplies power to the %ub notors 15m and 16m of the
securing nenber drunms 15 and 16, with which it is rotationally
connected, and relative to which remains rotationally static. It is
possi bl e for the end termnus of the power conduit that i 'S wound onto
t he power condupre gmpedroers, m%nﬂﬁlr%@déwﬂlwwdlgﬁda’hp@’p@ﬁ wrrelatiant he

drum 28 (e.g. 16 Ir2s&t L0 y%%cﬁ&% 2"68? he51‘98ﬂﬂ?‘ﬂ'§¢ﬁﬁ‘5 5ﬁ8bllysc§ ﬁnrartg?e hub

notors, but it I's conventional nts
connect or cabldescontlmnﬂlmmdbentiubldrthm aaxittbmfatk ara aignededthr oroeménother,

connector on the tor neletr| al r.on t

power _condu t PaTDRTRaTPoRIed RBI 2 M pos et finaR MRE! S8udfr afte nus
of the pmer esmsiiiubingdi ch can typl cally be plugged into a mating
connector on the barrel of the power conduit drum 28. The connect or

receiving the end term nal of the power conduit 25 is typically on

one side of tReeqNaNRl ke 5t|é’8}(§)‘r?él?ml/¥n%téd“8n Whégleric rﬁ)r‘é‘%@"ﬁ%@'

adj acent to the securl ng menb I'n one enbodi nent, the
channel 28c i sun gpirailel 6 i drideetd transirisithe mwvementbiihe avindiog siietetut
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apparatus 1
umbilicals 9, 10, the winding system 1 is adjusted so that the

discontinuities 20c, 21¢, 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



15is shown in Fig. 3, with the frame 5 being spaced apart fromthe
coiled tubing 2. When the coiled tubing 2 is to be paid out along
with the sepviudissabilicals 9, 10, the w nding system POTEGEM]wS1 268l
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 206 by neans of the wheeled carriages 7
until the rings 20, 21 and the power conduit drum 28 have been noved
over the coiled tubing 2, which passes through the channels in the
rings and the drumuntil the coiled tubing is co-axial wth the rings
20, 21 and wi cRNBeRdeghnae Iditater:3. dPniernsdy A stah eanple marriedvet wi ndi ng
system 1 has i =0 i I he
securing cabl g@ﬁ%%%@%@gﬁ%ﬁﬁﬂ%%be@gﬁg%g@ oa%{eége\!?\ng?%’ ?g%%&%m

| engt h of secinomiiedabizentabpbiopdhdyoueafiooef hharmen@nh 1@m, tthe senvige,

are then | ocated.on opposite sides of e, axis.of t oi l ed tubing
> “the servi et FOTRaT MeTRetn d 198 £ iheebh Bl BEY 13 o
the frame 5, @Ebll@fl@ar&ﬁx&?@l@%@t‘c@dﬁéQxiébetHeLti@;ﬁ[b@&Eb?ﬁ%3;= Optionally

this step can be carried out before novenent of the franme 5. Because

the sheaves 12, 13 are spaced fromthe horizontal portion 5h by neans

of the arnms 13y s%%%gr:h%jli%ﬁlrs‘daﬁ%é’é’fgiédi%ﬂi@ln% |oé&eh%waetdalek s,hs.?ves

12, 13 at a tangent t Is axially 5par to and very close to
the axis of t tecates eleewbensi oigthe vesael as@latfase, bipisially ealvengadirums st or ed

on drume 1 ocatag.on, tedlask Beodiod PAAarBlae heLs 08 bhaaRsel o

llatform typicarll ven by Tesp ve 1'ndepéndent
wi nch notlrs. thertveosevieshodilivad san k@ dheen op asemmaewintbirhoal s can
be driven by a common winch notor. Once the coiled tubing 2 is
aligned with the central axial bore of the power conduit drum 28 and

the rings 20, Ghke th8eoRbirgOn BUiligned withdBe icentraleixidll bbMest the power

rotation (typl ool arm 28504 telrings 28751, S pawer condiit dri 361 thert 2
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.



15frame 4, with associ ated securing nmenber druns 15, 16, and the
connected power conduit drum 28. The power conduit drum 28 is
typically rotated cl ockwi se and the rotation winds on to the drum 28
a power conduit 25 stored on the barrel of a feeder drum 26 that is
rotational ly mounted separately on the vegtical portion 5V of the
frame 5, or el sewhere 20on the deck or 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
conduit drum 28. A sufficjent_nunber of turns of the power conduit

are wound onfd"Pifedpigiled Viewhaliihe windingd the Wl@nguﬁﬁﬁfaﬁﬂe seen
rotations ofjd ﬁl@a.ﬁ@ﬁ”éhg%. MREles, e $8n %WQ%OW&%%? glgs{. E’e?rhcfg

coiled tubing 2 ring depl oynent of the coile
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securing menBEPREEL e et
vi ew of 5t he wWehdieB8r 8furh P8, BRIBUPSSYNOWelR ifPnPER ﬁﬁ? doPnEL@st o0& 7
and 8, which show

and 8. As can be seen froma conparison of Figs. 7
t he druns 26pomgonithé barrel olbhefnawryemnduiédsom 2&nbhe dpposite bad

pur poses of ¢l ari he power co it 25 is initiall t or ed

principally g%{%%%offtbgdg&edrc&& Eg%%a‘f?ﬁn?& iaeQOlﬁ‘g\(r%ﬁ S?“SW“S?”&H@

term nal conpagtlest the f@edsH diuinops, WikicRabhREctefthfdlRhRPWESic GRB[H &f drum
The opposite end term nus of the power conduit 25 connect’s to a

oi nt (not sRG&HIcabANIR HRg BAFItarY eauniing to sepewe teandulissonecttt Z5ennect s

t hr oughna bagj.G: i i e ' ' ' r.rotary coupld ng to
2 pover Ceondtep LR 88 HipSRER Bagk s PP ThRDBiansSh Al dFd &
supply. The ppti@raligdraeithe powsr 28ndastoeptommetéy vizeoshridheord @eehe
conductors con&ect ed via connectors as the cable is typically routed

around t he b&eReds Hpicallygedlns,areund tm bagk getie Boawapgeationes t he
rotation of the feeder drum 26. Referring nowto 15Figs. 7 and 8,
si mul taneous rotation of the druns 28 and 26 wi nds the power conduit
25 from t he Acrstebodrdfip @é/esrihe rotatiopmitine femuduidruer2én 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 siip ring or other rotary coupling on the feeder drum 26 can be

P

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 wound onto the securing member drums
25 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.



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 nmotors of the securing nenber druns without intricate and | arge
scale slip 20rings. The slip ring or other rotary coupling on the
feeder drum 26 can be quite basic in despgn, as it does not need a
central aperture to accommopdate 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 nenber wound onto

t he securing er drunms 2515, 16, because the Egmer conduit 25 is

not being deH%?é&c’é&n%m%“b%fﬁdwﬁé’ Bauyd kg algngstmamentsatiideYan 1Pover
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the el ongate menber is recovered the securi ng 10tape is unwound and

fhe unbi | i calW)licelieb@dPed’s Fieeclpagrie roember £ issecanered the sediringas
h h Fig. 9
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vvlthasubstatla ting the required
di aneter and wei ght of the feeder and power 15 conduit druns 26, 28.
Optional ly, Fe f eeder ar,um 26 can have at | east one | evel w nd device

261 to gui de' PREWASENAYISP GNP DBREPICBNBUPYN IS Fisis: fiebrpriase ki ans
26, 28, as sphguEh BF‘tdet as hoﬁn%’fz \ﬁi‘ﬂ’i al Hﬁt%g§ﬂ8ﬁﬁ|{§>ﬂﬁag g%xrl ng

is typically woun e power ondw rrum
menbers are tetthmmmthmdeqnh‘edtjimnetecandwmtgmmfehedemaHEipdxﬁerand can

b hed h il nmbi s 9, 10,
AR I R R L T N
connecting_{ BREVARIAE daihéd 2611810 e AREWAIBIHPLANENDAIITRRN 281 e

rings 20, 21 securing cable druns 15,
between the drums 26, 28, as shown in Fig. 9

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



25conduit drum 28 can be driven in rotation by notors nounted on the
deck and nmeshing with gears on the inside or outside of one of the
rings 20, wbizhamufsss securing menber druns 15, 16 are drEct&RDB2010/051268
rotation relative to the rings 20 by the hub notors 15m 16m The
torque of the hub notors 15m 16m can be.,yaried in order to apply or
adj ust the anount of back 30tension appl ?éd to the securing nenbers
as they are wound helically 26 around the axis of the coiled tubing
2. It is not necessary to wind the power conduit onto the power
conduit drum before depl oynent of the el ongate nenber. 5Mdifications
and i npr ovenerrelrgdhelsxis ofdbe poitett inbingi 2. hib i nalepaessang td wod thhe scope

amboa ment of PRV A e pallet e bR conBh bR "
features as t ngetelmegbeechani sm 1, but instead of the drums 15, 16

bei ng disposed with their axes in the vertical plane, the axes of
drunms 1015h, 16h in the enbodinent |a are arranged in the horizontal

plane, typi caloniRaiidhs Shd ifp@REmBRRL A#Y be MBErdoyRbE Hithbul S&RLc ON
either side of the central axis of the coiled tubing 2, as shown in

Fig. 12. As slieihtherscppg®f thesinuefiond Fareeamiptadim igsy $@.eth ard 19.prcal |y
functions in Walell : i y
secti ons 200, DLpeRLE CERRTherty L nth TR EaRKR) SN shdlet HafiH NS
t he rings and sbemierfgafuresesds the windogmeedhanisnh 1phet iastebt ef tHeodruens 15,

conbi nation of .the cqil ed f ubi .2 into.the central axial bqre of the
Finos 20, 91 Erbene el el ot i VertE pletie, Tt Sardtiry i
Figs. 151@mnd 16h, a62Rfthetdhedodanbadi @etartdnged is fyoridohedt piswe,
identical to the reV|ou?Iy descri bed enbaodi nrents, but has an

al ternate dest¥cay rerliel Ksonognotheh apfityricallydocaies PB#IBAM Sifes! ieat
are | ateral |y cBRi¢QaBiEofiREbNEY tu%h‘%”ﬂ s MRPRIEiIG 198 Sad dhowy! the

vertical portion 5v, causing the path taken by the service ulrl;griflﬁl cals
9, 10 to weavd3fandnsitrewinging sistemtlia typisplbciunctionshe tessane etartngbi ng

5’ h | . s b L
' 2 controf | 80 HEMHIFE LA & BN SRl teciBRh 2s A1t e REGBAYT oo
t ubi ng 215 Thi soemaiec o theatmeitaler df theeringsi dreibdindfixgd 2 digneteahwithder

It he- depl oy SheIABRLIS ot canohaBotatifeRolFd bRt 2R te Gt P

term nal 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 o 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



30connections of the service unbilicals do not beconme di sconnect ed,
and so 27 that the service unbilicals thenselves do not becone

t ensi oned wododamaged as a result. In a further nodifi eareBromiswasi n
Figs 18 and 19, the rotating frame 4 is 5driven in rotation by an
external notor 19 attached to the L-shapﬁg franme 5, and engaging the
outer surface of the outer ring 20, whicfi'can optionally have teeth
to mesh with the drive wheel of the notor 19. Optionally the notor
can engage the inner surface of one of the rings 20, 21 instead. 10
Referring nowto Fig 17, a further enmbodinment 31 is shown having a
pai r of secur ithaj theesdrwicedmupiicas theatalwtisclo poidespaekedsianehantei r

axes aligned ﬁgﬁ}?@%&%%g‘f% \ulﬁ.rti cally, and coincident with the axis of

t he el ongate ormof the coiled tubing riser 32.
Optionally the 15unbilical druns can be arranged in the sane manner,

and any reasonabl e nunber. of. dr . be, axi al stacked_ on t of
o anot her i i BTEGAGORIORSBART g FHOAN G bR 48508 et By
other drurs i @ril&einslotioh ByaH 6abinal Hﬁ)‘l’@r G ét@ébh@b tS'tk%,CQJ%hbﬁét! frym@ut
inthemto allow the riser "32 to nove t hrough the radius of the druns

45, 46. The sécami aHoEGine hrepiiey sdfaugrofdne oHier dpams. which4@n s
typically preo lg%%g%%étﬂ%?ﬂqééﬁ‘\w{th'e rR/B%erHe‘FBPf% rﬁ&ﬂ&?%”ﬁm he

dr uns havetyp ed a revolution to wn of the
tape onto the annalb,emerreomheamieuga;gaam lmwazhrﬁaaelofoheoéﬂm'rgmsém ser
32 so that t?el Aaun tapes do not obscure the channels through the
Uadl al di scontq' df'f7%s of the drums to allow the drums 25to be pushed
over thei®l ongate nmenber. After the druns are aligned with

Referring now to Fig 17, a further embodiment 31 is shown having a pair
of securing 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



the el ongate nenber the tape (and unbilical (s)) can be wound onto the
druns. One advantage of this nmethod for tape druns is that no slip

ri ngs or owbepimesssgns of rotary couplings are requiredcricEaiwosofs
spooling arnms 47 and 48 can rotate around the drumto wap the
tape(s) around the 30el ongate nenber. ? spooling arnms 47 and 48 are
typically driven in 28 rotation around ﬁe drunms by notor 50. A
separate notor 51 typically drives the rotation of the drunms 45, 46.
Optionally each drum has a spooling arm Typically the arnms can wap
the tape or unbilical onto the el ongate nenber in opposite
directions. | motaﬁem amés:hedrtym bp enadensts Asemmt@rr@éorrfehfubicetﬂy and
the unbilical 05t ti.0 ar L. ndi ng
mechani sm w t&lj§ n{(}%ﬁl cal %ﬁ% gﬁlﬁnﬁié”ﬁo{;@&mﬁﬁﬁ \?es oln]r?}ejﬁ%% t he

wi ndi ng rrecharspsmngﬂamshﬁymcalhy the grid® cat heap thwetapdionombilidasotitppheal |y
driven in rota&é} a 10t ransm, SSA,O” el egent transmttl owﬁue

froma motor EEY H]be?)@c’ppﬂ?g rERUQASs I SRPsL canehenly

conprises; a pwduxc%e ea?an@fQH@m@bumaua) Mn@ﬁ@s ahdld rb@t;ﬁisst@ﬁab lear
connected by a drive chain so that rotation of one forces rotation of

the other to pﬁ@*%‘ﬁﬁ*ﬂ“@@@@lﬁ”'%@'ﬁ?éb@ H@@@H%&Jmm&%rﬁhﬁwﬁ%
with teeth Onr%:sl‘% ﬂqggﬁﬁd]ﬁgﬁ&(ﬁ% g{,nthe barrel 46b of the 15| ower drum
rum P '

46. The | ower can“be rotationally connected to the upper drum
45 so that the two rotate together. The two cogs 22 are typi cally

o by b he R R s 20 e TN ruflae &biaaRy MRl AT B | o

in contapy W ttﬁaanhh\%sim@ém@nrtfraﬁmmqfngttbmdeamrﬁla rAr ¢d.gambtdrismgs. | n
anot her 20 enpodi nent,, .t he co 8@an nmesh with %ears n an out er

surface of th t[ﬁﬂsﬁéss'%%‘emﬁ ﬁB’ip& Y 6PMPRECS P 2R M $99DR2

al | owi ng cont igRUDHEMETRASBESShaAy ﬁnnb@fe@i% REFiAS EndiR 8o IR r@fatubﬁ%f
di scontinuity can be applied to’any of the enbodi nents described

herein, and canedoised reftiomebiietahér ipdoe SemeanaNt st hayirg akiemaiol i d
pi eces 20c, ZJf&atﬁgr‘?at rﬁ%rﬂu\mt%ééﬂﬁ]gﬂ%e Wk 8l éfﬁﬂé‘ﬂa}rghfét?ofztﬁea”d

22, the power conduit a discontinuit ormof a
cut away Becti dmwémjrcrmﬁ.cﬁh@mww@rmdmbeatotat)qrally bonreeckd) to the t he

pass through: tRECEATHAP Sod e W edplstehish g P bles HeMPover
condui t drum 2g@ically stpatdted by a distenct By 2R80nany 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

P
kKl

e 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



29 receives the power conduit 25 stored on the barrel of a feeder
drum 26' as previously described, typically connecting the end of the
power condwbtofmissse drum 28' at origin 0'. The power c@TdtER10b5WES
28" receives the power conduit 25" by rotating clockw se to spool
power conduit 25" fromthe 5feeder drumwég' to the power conduit drum
28'. The main difference between the po conduit drum 28" and the
earlier described drum28 is that the channel 28 c in the nodified
drum 28" is closed by a flap 29'. The flap 29" is U shaped and is

hi ngedly attached at one side of the flap to the barrel of the drum
28' at one si decaeifestthe po@nsend @By’ sWred bhdpe Rerrei of al@sHengrum2g’les

n eios the pomsaNdisa . |
e hor bPon BBl abd b 1 BlcaM EABARG Bifed] of (E HelE BSnGUDID
el gnggt e nmenbéte dsins as'ﬁt)oringC?I.v'élmb pmemdmnﬁéﬁa'zfs: réd@&;edrtltémo@g%

an ' are rotat q feed t ower. conduit 25' fr e drum 26'
oo e r umeoRo i 28 BB ing Hods e o D00 v kpn i g e Tae oa t he
f eeder 15¢r Umfé’&iertdhﬁ'n%‘”‘ﬁfthﬁwgrbpa@it @W.lﬁ’h?g’. tie ﬁ\biﬁﬂilf?&enéé omits

open configuration shown in Fig 21 into its closed configuration
shown in Fig mjtwwehh@m@wgr@@ngyt diven @ aarithe z2griteridgsentedairum 28is as
the first row i L . 8' r.Jhe
radi al ly ext ertl |trgigg§fr?én%rfég? gtéhlé tﬁ?ﬁ?g‘%@%‘?@g‘%ﬁ%gﬁdﬁy %\@gg]zté heT%%ps
in the flangedlapf2St isdJ-dhaped8hd is20ndwly etidcwld ateineafide bEthElflap th&iaveen

t-he arns of the f 29 clases over, th i n e harrel ~of the

romos . e bl SnE R g ates Ste of i BrnaLedt, T faeSine o me.
The di stence kabwaemtidspar canfighrdtion if FRpp2 4 Uloway mHxshge af the dfleliess
than the axial di stan%e bet ween th%pf! anges of the drum 28 t hat

1 - S
the flap can fVeS aF BURECORGSI MEBBEF B67 (heshrre 2Bib 068 BB clvhen
between the f lyangRRguaaReinBet RSARRF RoddMld ih @6 BSresPMNNE Brrhg 281 30

Caims 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.



1. Apparatus for use in handling a | oad, the apparatus conprising; a
| oad bearing el ongate nmenber and a | oad bearing nmechani sm for 5paying

out and rewowverlimipsé he | oad beari ng el ongate nenber; PCT/GB2A10/]5e2m8 t
one service unbilical and a service unbilical mechanismfor paying
out and recovering the or each service 4 ilical; at | east one

securing nmenber to wap around the | oad bearing el ongate nenber and
each service unbilical, and a wappi ng device for 10rotating the or
each securing nenber around the | oad bearing el ongate nenber and the
service unbilical as they are being paid out and to unwap the or
each securingQ@Mser fromthe | oad bearing el ongate nember and the
service unbilical as they are recovered; wherein the rotation of the
securing nmenber by the wrapping 15device around the | oad bearing

el ongat e nmenbdr andppaciusErvse é bardling eabad sthp apeemdudyormpprigng;

supplied via a power,_conduit, and wherein th ower conduit is ip the
form of an ol ongat 8 PALRYBINg YONRIF MR 8 skl s QAT e B o
conduit dgum tpb?ﬁﬁghﬁﬁaadfﬁ@é&v‘éﬁh m@@ladtb@éﬁn$ BRInghte MeaREed to be
arranged generally concentrically with the Toad bearing 20el ongate

menber during handff i8gsidne srrvicgambilical angh gsearice undilicpLnaeeNiTN érai m

L _vherei n t NoapRRSii 6AAGEGvehY MdBRodt UpBLMIcY that al | ows

passage of th earing el ongate nmenber throug the di scontinuity
and into the centr atleagiene srpusingfmerhee2spyaprrewrdinetioal bearing3.

Cpnerat e o Sl i B AL B R obfea e BB e 8

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.



4. Apparatus as clainmed in claim2 or claim3, including an insert
adapted to close the discontinuity after passage of the el ongate
menber thre0ghiifongsseli sconti nuity. 55. Apparatus as cl ai rEd/GBROUV0E1268 4,
wherein the insert is hingedly connected to the power conduit drum
6. Apparatus as clained in any precedi ng, claim wherein the securing
menber is stored on a securing nmenber drum and wherein the w apping
10devi ce, the power conduit drum and the securing nenber drum are
connected to a rotating chassis that rotationally connects these
conponents together. 7. Apparatus as clained in claim6, wherein the
chassi s rotatés w fRPABUSPeERiMed NHaaie AHEREN Seifsbdinguen ingert
operation. 8. f J i j i

chassi s conpriage g@%&%ﬁﬁ%%@%ﬁ%@ﬁgt ggé@;@s aéiﬂg elﬁfﬁ@%%nrﬁ?@gﬁy

t hat perm ts dédhrpogh thendieorttingity.r ack to be renoved or noved to all ow
passage of the 20el ongate nenber through the discontinuity. 9.
Apparatus as clained in claim8, wherein the track has a central

axi al borg, amd thepghaansd olirhed Pediaivt 5, Wwesemdie tisdriie helgeagat e
menber through the radial walls of the track into alignnent with the
central axi al °9Bbefied 0 H1§ PONKH SPREEIRE .| ai med in claim 9 when
dependent on any one of clains 2-5, wherein the radial discontinuity

of the chassis is rotationally aligned with the discontinuity of the
power conduit &dr umApBaratus as claimed in any preceding claim, wherein the securing

g” 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.

Py
F: ~

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



32 11. Apparatus as clainmed in any of clains 6-10, wherein the track
and the whole of the chassis are nounted on rails that gui de novenent
of the power conduit drum and the elongate nenber in relation to one
anot her. 512. Apparatus as clained in ag¥ preceding claim wherein the
or each securing nmenber conprises a re dient material . 13.
Apparatus as clained in any preceding claim wherein the or each
securing nenber is coated with a friction nodifier to nodify its
coefficient 10of friction. 14. Apparatus as clainmed in any precedi ng

claim wherefn. t happaraeas s SRAMEUNG afip B elaiing 6-1 &twhsreimtHd®adloamd of
a hollow rope that flattens when in contact with an object. 15 15.
Appar at us asth® whelerfithe ghossis ace mavyted an railsihat sriderpprempahoiihe
securing ne i i rei i r

Stored on sepgiehSoRIAHNERGand e KRFCEIEmienbd i 161a0 T 8RS slofist
sides of the elongate nenber and the drum axes are arranged parall el

to one Oano% er, .and Qerpeng,cul ar to the axis of the elongate
menber . © 16. gppaﬁapaga U a3 CAIMEd I ANYRFeFRUCR dlag. whare tiher eadh t he

or each secugimgi ﬁfbér%%Hﬁﬁist% MsfieRt Reudeyi ce radially outward
to dt

of the el ongate nber W e securing nenber around the outside
of both 25the el ongate nenber and the service unbilical. 17.
Apparatus as,glaiped in an recedi ng claim. wherein the or each
Secur i ng menber | SPRBAIE & GAICHN A B5FetHIng ARG Whetse et Ghgase
menber and t §6c HingABM R iy bS&ed Wt & FRtion Radifier 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.

16.  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.

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

30



18. Apparatus as clained in any preceding claim wherein the or each
securing nmenber is applied to the | oad bearing el ongate nenber under
tension. 519. Apparatus as clainmed in any preceding claim wherein the
securing nmenber is adapted to change its, confornmation when applied to
the | oad el ongate bearing el ongate nenb 20. Apparatus as cl ai ned
in any preceding claim wherein the securlng 10nmenber is stored on a
securing nmenber drum which has a central aperture through which the
securing nmenber passes. 21. Apparatus as clainmed in any preceding

clai m whereils, t happav#ns egrtilinediaanynaeesding eldiim) dhepsiaphedr tach
connect, and thereby deliver 15power, to a notor for driving the

rotati on of ﬁﬁ@mmmgerd%@p@@ed & therlaad bearing glangaie member urder

Appar at us as é;ﬁ d in any preceding claim wherein the power
conduit is fed onto the power conduit drumfroma feeder drumthat is
20spaced avvay fromthe power conduit drum 23. Apparatus as cl ai ned
i i conduit is wa d on o the power

in clai erei po

condui t drum nﬁpﬁérﬁ aém?%mﬁﬂaﬁr@rprﬁﬁ%d'e é‘f‘e§§cwﬂg

place in then?é?ﬁ&éﬁ% P?éd RO&arfe &é“ EMﬁétmﬁPﬁHHh%lp%
powe con

wherein the power con IS un appe romt rum as
t he el ongat ecionglés besrimpebngate member24. Appar atus as cl ai rred in
claim 22 or 23, wherein the power conduit is wound fromthe feeder
drumonto the power conduit drum before the

20.  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.

21.  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.

22.  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.

23.  Apparatus as claimed in claim 22, 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.

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

30 elongate member is paid out.



30el ongate nmenber is paid out. 34 25. Apparatus as clainmed in any
preceding claim wherein the elongate nenber has a central bore and
accomopdates at |east one line wwthin the central bore. 5 26. A

nmet hod for handling a | oad, the method conpri sing; supporting the

| oad froma |oad bearing elongate menbe¥4 on a | oad bearing mechani sm
for paying out and recovering the | oad bearing el ongate nenber;
10providing at | east one service unbilical and a service unbilical

| oad bearing nechani smfor paying out and recovering the or each
service unbilical and paying out and recovering the service unbilical
with the | oad bearing el ongate nenber; w apping at | east one securing
nmenber ar oundSt heAppachtbeas ickegmebean angalrecetﬁn@etaimnd;hea&ihth;@eloingate

Securi ng monBER e gR HECT A bsE A2 MG B A A SaRANEHATUR teach
service unbi Liedd| Rset hey are recovered; powering the rotation of the
securing nenber by the wrapping device around the | oad bearing
el ongat & nenber and each service 20unbilical by power supplied via an
elongate fl eéé.bl eAqu(Qﬁi‘ultjjidtfo|t plgrtadlinsg 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

elongate member;

10 providing at least one service umbilical and a 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
bearing elongate member;

wrapping at least one securing member around the load bearing

15 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;

powering the rotation of the securing member by the wrapping
device around the load bearing elongate member and each service

20 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.

25 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.



wr apped 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. 2527. A nmethod as cl ai ned
in claim26, wherein the | oad bearing el ongate nenber is passed
through a discontinuity of the power co¥luit drumand into the
central axial bore of the power conduit drum 35 28. A nethod as
claimed in claim27, wherein the power conduit is wound onto the
power conduit drumto close off the discontinuity in the drum 529. A

met hod as cl agmedal fefdy éﬁ‘&aﬁﬁe@@@?ﬁr&%@: %eré@ﬁ%ﬁ@bawb%ﬂﬁ@@%i ng

menber is stored on a securing ne rum and wherein the w apping

devi ce, the powed ardmthe poweuayndiniddiuretcseose bighesidoontiduityintbeat e
together with respect to the el ongate nmenber. 1030. A nmet hod as
clained in a Q“Bf clainms 26-29, wherein the or each service unbilical
is arranged parallel to the elongate nenber, and is paid out at the
same speed and for the same distance. 31. A nmethod as clained in any
of clai s 26299, @Heetiod aa clpsaed inoaky 988 of glades ¥hntd.ivhareinsthgai d out

at a faster . : . 1A h ai. ed
" ol o m 31, SBRT e 1S PR oR e Bl el b S St
cyclic pattewrapging eleicethd gowdeceiduighim, meditne setulivy hymbsaod ahe
bei ng paid out, and wherein the at | east one service 20unbilical is
secured i n prefete ogethes witfrespepiiortbe elagataaeipbppi ng of the
securing nmenber around the el ongate nenber and the at | east one
service unbilical.

10 30. A method as claimed in any of claims 26-29, wherein the or each

service umbilical is arranged parallel to the elongate member, and is paid

out at the same speed and for the same distance.

31. A method as claimed in any of claims 26-29, wherein at least one

15 service 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
while the two are being paid out, and wherein the at least one service
20 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.

33. A method as claimed in any of claims 26-32, wherein the power
25 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
tensioned while being fed onto the power conduit drum.
30



33. A nethod as clainmed in any of clains 26-32, wherein the power
25conduit is fed onto the power conduit drumfroma feeder drumthat
is spaced away fromthe power conduit drum 34. A nmethod as clained
in claim33, wherein the power conduit is tensioned while being fed
onto the power conduit drum 36 35. Afethod as clained in claim33
or 34, wherein the power conduit is wapped onto the power conduit
drumfromthe feeder drumafter the elongate nenber is in place in
the central axial bore of the pomer condui t drun1 and wherein the

power condui ggi s mgg} it.dr .
el ongate ne er |§qﬁ%ﬁ§8%§télé ﬁ\tf\ﬁééé as’c aS?err'géHﬁg’nﬁa@legl%n%ﬁ
wher ei n t ensisomrappedppitd ¢k pmNeheommleermmﬁ"dm theffeedeadituen aftenthiag
not or of the feeder drym when t he rgg\ecqj%t‘%gdwt is wapped onto the

power condui £l0gPalR megperjs H?e@lﬁeef @X|3h bereaphihggoqyyergonduit
wherein the goWeraGPRAlHIN ke @plcasmm fsggn Fgea fr%gvgauegﬁweﬁ he

power conduit drum ore t he el ongate ne pai
5 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
conduit is wrapped onto the power conduit drum.

10
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.



