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" Apparatus and Method for Use in Handling an El ongate
Menber" This invention relates to apparatus for use in

whaovdhiregs an el ongat e nmenber such as a cabl e. A¢EGB2007/003763

invention is particularly useful in raising and

| owering a |l oad, tow ng, and al so handling service
cabl es, hoses or other elongate |lines that are
connected between two points. The invention is also
useful for deploying other elongate menbers such as
tube and pipes. The invention is particularly, but not
excl usj vel e subsea deoloynent of
gpparatu Oh IUS, mlandiingamlongate Member:apl es
to subsea mells. Dellverlng el ongate nenbers |ike

cabl es, pipes and tubes over large distances to
lihigdnventon retpiep teapparbtustor useliwbandltr&g an eldngiaten of a

i f dl |.e d/ d t ed
Rtk e Bl TRV it daitteluh Bagling and
lowdriagld LabofsHing PAVEAlso Hatafihg 8BRiCOBABIBS, Kd’a‘é@%rto'iher

may be needed to convey power and instructions to the
elgaggtea!tnqsﬁbab@mr@pta etiweendivo, painis. tTmeclomeret}prdlat a

b0 TisP AT qeriubd SuidtBaddh b Wertlbas AR anfies.

The imentioRed pamutaelyt Buﬁhdi%&bmsMeWE appliedle ab thdSubsea
ééjsgended capl e eventual | y exceeds the breaking strain

Ipypeptel wirelinpand he gerioyrasbel sighal ansipeyereables to

fs is normally limted to around 600m Al so,
many o the cables used are fragile and cannot
wi t hstand the axial or Iateral forces exerted upon

Ibh@m % t|l des, and urr ts  that di sg gce themfrom
REYSTIIaNQRIG 'EBMPE @%l%rma% he 1RRS PYRS 129€s e
MsRHces o hAGe RAABY é&u@ﬁ%n@bﬂ@#"rﬁ%l\%&bﬂh% epr@bhglornrﬁfsa I s
extrenely expensive, ficult to sp expand if

$RevifEr blmdla@@ cabb(&handémﬂ rmem)eiewmted to @adh dpppficationt
e SRR BeonfudHbaRimgr iyt drsas idde i apd contre!
condeitsimay bbeieeded to convalegower and instructions to the tools at
the seabed or in the well, and to convey data or signals from the tool to the
surface, as well as structural members like coiled tubing and drill pipe
strings. Below a certain depth, the weight of the suspended cable
eventually exceeds the breaking strain of the cable, and for this reason,
the deployment of such cables is normally limited to around 600m. Also,
many of the cables used are fragile and cannot withstand the axial or
lateral forces exerted upon them by tides and currents that displace them
from their intended course. One approach to solving these problems has
been to use armoured cable, but this is extremely expensive, difficult to
splice and expand if longer or additional cables are needed, and difficult to

handle on the surface due to its very high suspended weight.
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wo poosi4@nel second poi nts;

apparatus for use in handling an el ongate nenber, the
apparatus conprising a support |ine extendi ng between

the first point for paying out and recovering the
support line; a first wapping device at the first
point for rotating one of the el ongate nenber and the
support |line around the other as they are payed out to
wap the two together, and to unwap them from one
anot her as they are recovered; a second w nch

ARG e Sy R broRRu e alin ISR RS ey ce
&bpdrhrisSoE 056 irpﬁérﬁtﬂlirfgoérll eRndhte @efiberohetdppaphteagat e

menber and the support line around the other to unw ap
¢HBRI$IPOm one another as they are recovered, and to

. . The, fi
por net SaoPoE AR Balerfind B u B A i < s
not refies sdngh meHahism aUPRGITEt édiﬁﬁoﬁ@ﬁYihg ct@angct ed

bet ween them at an angle to the vertica The support
eCR¥eRN theSURRREead in a straight line in some

enmbodj W H S, A l¢: %ﬁl@[ { he
pat h t gﬁan %E}&t hé)teg Ef%p%tftp @Iﬁl%nlé% ﬁ;rﬁgﬁgﬁ e é’?%gf]ﬂlﬁhe
alapgatetmember and tlypsuppory linclapded the diket @& tHeyrerd payed
between the, t i nts. re than one el ongate nenber
QS HiRp RE S Yoo, RogdR Db Thetg o P angyher s
theQ\arslrdkbvarddir t her wrappi ng device at each point to
wrap and unwap the further elongate nmenber fromthe
wr appegeganshwinch mechanism at the second point, for recovering and
paying out the support line;

a second wrapping device at the second point for rotating one of
the elongate member and the support line around the other to unwrap
them from one another as they are recovered, and to wrap them together

as they are payed out.

The first point may be directly above the second, but this is not necessary,
and the support line can be connected between them at an angle to the
vertical. The support line can be connected in a straight line in some
embodiments, but this is also not necessary, and the path taken by the
support line can be deviated.

The support line is typically adapted to be tensioned between the two
points.

More than one elongate member can optionally be deployed on a single
trip, by providing a further wrapping device at each point to wrap and
unwrap the further elongate member from the wrapped bundle.
Unwrapping the bundle at the second point has the advantage (in certain

a first wi nch mechanPGnGRR2007/003763
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Unwr appi ng the bundl e at the second point has the
advantage (in certai nenbodi nents) that only certain

w@200884076 t he bundl e (for exanpl e the el ongat ePeEGB2I0Y/003763

are then depl oyed bel ow the second point (e.g. into
the borehole of the well). tionally, the apparatus
can include a nechani sm for | di ng and paying out a
securing menber, and the securing nenber can be

wr apped around the el ongate nenber and the support
line at the first point, and unw apped fromthem at

bhfbosmﬁ@m@) thE ©nkesadif Pare B e benaveYRdt examiphsltHehe
apped bundl e of the elongate nenber and the support

Pm@at%mﬁmbfri ae theo detpgateﬁiet?elowﬁbe $660R¢ pgintéereinte the

[ he formof a strip, tape or ribbon, or
?gh&{?gg{mecv?gul ar cross-section, for exanple in the

formof a rope. In sone enbodinents, the securing

nber is resilient and is, advant ageousl applied to
Oruosaydne appaalsscarn slusie a mechapisns frhwlditgand paying

86CHEbAINE m é%aan&) ﬁghﬁeg@%p%sﬁ qe \ﬁrapp'gd around

conf or mati-on en app led to ort 1ine
theaglphgateimember and she sup;mm tiee at thegfinstpbiet, acan be a
resilient cross section .and

LBl4ne5d o Red Ating siediid] T SN EraseferiS wauhe”

afoundahe wrapped buhdeast td eRindalté nfdriSér SRFIHeMMport line
conformation to ado&h a generally flat or planar
e

t%h@léﬁhﬁw@ﬁpgeihgr rsegHtiag membeoean be ainrthe form

BBSHATeRI o W SR B cR Shelin, Tor B
tnothbherm lcbbacrbpel imsoméhamibedinients the seedrimgmeptber is
onnect ed between the first and second p0| nts in a

NGOt 288 iHRdvANIB0RRIY ABRKRT tniheisitpPos lingdn demsien « In
L8 cyERE PR o FRAiGEr car MBugR B SRR
confornatiemwlien epplied tothensupbartline; Fbeexample, inrsgpé ng
gaeéle's ftie securing member can be a resilient rope with a circular cross
section and when applied to the bundle of the support member and the
elongate member it can alter its cross sectional conformation to adopt a
generally flat or planar conformation, e.g. when under tension. In certain
embodiments, the securing member can acts as a second support line,
and can assist in bearing loads applied to the support line. The securing
member can be connected between the first and second points in a
manner adapted to bear loads applied to the support line. The securing
member can typically be wound around the support member in the
opposite direction to the chosen direction of winding by the first wrapping

device.

The apparatus can be used to lower parts to the seabed for deployment,
so that a single trip is needed to deploy the elongate member and any
associated parts of the apparatus needed or desired at the second point.
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The apparatus can be used to |ower parts to the seabed
for deploynment, so that a single trip is needed to

waelepBoyorhe el ongate nenber and any associ at edPEEHGB2000/003763

t he apparatus needed or desired at the second

poi nt. The term "el ongate nenber" is used herein to
denote a flexible el ongate neprber typically used for
conveyi ng power or data, such as an electrical cable,
a fibre optic cable, or a pneumatic or hydraulic hose.
Fl at or tubular hoses can be provided to convey

met hanol or other fluids fromthe surface to the
wel | head. It al so enconpasses structural nenbers such

Theltdih "‘@Iohgg rﬁ@Hb%‘F"‘ Js‘”%'eﬁ%e?@iﬂ tB'q%e o?&ﬁqleﬁ%léjgwnlggtea

pi pe string ort I'ine a’ rope su

m%&berctaplcelly used forsmmewngqndxwmmirsjata;amcbeasaamamcrmm
cause It

|
a3 R 0Pt 68, on prerEte o hyHiadeIRpSReltaRt of tubular
h@@és 84 bl pﬁ‘oﬁ&éé't& Bbmbémehﬁéﬁwsrlofﬁé@ flt:HsSfP%[HQpé‘%ugace

fromwhich the el ongate ‘nenber is Initia
m]@et\ﬁélll'ﬁa@b ritialsoi emcorrmasaas strucﬂmealehem@atsesmrmmstubnsg

ort ne for depl oynment at the
secon p0| n'{gogﬁég% gx”"s%'%'r? nts can have

anchors adapted to flx the apparatus so that the
ensi on can be applied to the support line and/or the
i’B% SHPREMABRISEN Derd dorg pylt &S pisteelcableorirsemened by

fe%oﬂﬁﬂéht%aééﬁ’[i o m?n"iﬁé@@hbres%@gs%uc%‘ihp%@qeth@ r’lo%'%ggr

oweri ng of par e appara . n
because it ean bkeduoyhnt. sTippeuppdrt e ixtypizatiy heldsintteAsiby in

& SRR ine Beteen e FF BomhmunWRIC Hhaelangaie Bramers B
ﬁh_iti@lk'de(ddy%df bh8the8b&8nd B&iAt, 'ﬁe RSP agagaﬁqﬂgﬁm%

wi nch drum |l ocated at the vve
umwrﬁpp&def repshe supporatioé éoretbpigyraentratiibe secéad paimt. Fhe

{ist b stond BB Can e AoRPEr et T he e reraus o
(hat the taneicrecanBe Wophdd & 4 sifppoRainstdddisadk $cxuriR§

connected to the
member. The support line can be tensioned by the application of a weight

such as during lifting or lowering of parts of the apparatus, or the tension
can be applied when the support line has a substantially constant length.
In some embodiments, the support line is payed out from a first winch
drum at the topside of a well (the first point) and is recovered on a second
winch drum located at the wellhead. The two winch drums are typically
anchored by a crane or A-frame etc at the surface, and by an anchoring
member at the wellhead. In some embodiments, one of the winch drums
(e.g. the second winch drum at the wellhead) can be connected to the
anchoring member via a tensioning device, which is adapted to keep the
tension in the support line within a defined (and usually narrow) range, so
that as the support line is being payed out from the surface and recovered
at the wellhead, the tension in the moving support line is substantially
constant, as is the distance between the two points.
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anchoring menber via a tensioning device, whichis
adapted to keep the tension in the support line within

wa@2aehimesd (and usually narrow) range, so thatPEEGBR®7/003763

support line is being payed out fromthe surface and
recovered at the well head, the tension in the noving
support line is substantially constant, as is the

di stance between the two points.During depl oynent, the
support line, the elongate nenber and (optionally) the
securing nmenber are typically initially separate but
are wound or wapped together at the first point using
the first wwapping device, and travel in train as a

@d?lﬂp%egﬁ ik ch okl ﬁ)o?tflldé W?e?‘efo‘?lgﬁ;éj@r% é%ﬁ'@g(lﬁﬁti%r;/ally)

are unw a
th&asemxrm\gdnmpp amgtyﬂmallgmma'lnesmmaw butldreevaund dhe

BRI b PV B e 0
fHavesin %lﬁ ba% §§I‘F19féjw§é ﬁurRﬂé BF linds ﬁ) Q99 SedGrper

i s ty i cal i nuousl out e appar at us,
oAt attwmcm tney @resmmapped @nolm the tralacﬂyetth\e secoed wipping

B e T

(RTINS &ntle fﬁﬁdu@péﬁ)rp%iirﬂ and worgeMsckidiio biidratems at
| ines at the uppe first) end. Wapping the support

thengecand (ayery P@W@}at beplonaate Mgyabekis tyipigally eonttnupbisly
PHERPEL PMHoipdau ) Bilicfe AP AEBIRARIGR SRR, A
wmnqu batrecovanrdd tblye)pdra)tn’rmaﬂ”e wiech efe%/to?gruggesm_gr% Igged
M Bl (st the Tawer GRpgaiend Aedisepatate aider
F&ib%bpfhedwrldﬂ& links e&&ﬁé‘ﬁb{:%ro@r ag%ﬁ&e” the two points,

since it can then be set In a straight Ii ne
(or at least with predictable and m nor deviations

oy e 8850 b e 85 SR O e BB RS,
tHeagugpordineirtér eaH I Svidé hée nRithahral sfiSport for the bundle
during the transition between the first and second points, and the elongate
member can be designed without a requirement to withstand high forces.
This is especially useful if the support line is put under tension during the
transition between the two points, since it can then be set to travel in a
straight line (or at least with predictable and minor deviations from a
straight line), and can be easily engineered to withstand the forces that
tend to make it deviate from that predicted course. This enables the
elongate member to be delivered from the first point to the second point
with great accuracy and with confidence that any deviations from the
straight path between the first and second points will be greatly reduced,
and that any such deviations will be resisted not by the elongate member
(which might be a fragile cable such as a fibre optic cable) but by the
support line which can be e.g. a fibre rope that is specifically adapted to
withstand lateral and axial forces (for example tides and currents) tending
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el ongate nenber to be delivered fromthe first point
to the second point with great accuracy and with

weoBidence t hat any deviations fromthe strai BUT/GBai0m/003763

between the first and second points will be greatly
reduced, and that any such deviations will be resisted
not by the elongate nmenber (ghich mght be a fragile
cabl e such as a fibre optic cable) but by the support
line which can be e.g. a fibre rope that is
specifically adapted to withstand | ateral and axia
forces (f&omexanple ti des and currents) tendi ngto

g Vitte Tt Fomrthmsiraiohd patl- oRf cRusR, ther weanReskbundie:can be
HipBRES BHEEhed B BHERAR T hERRI PEIILBEURRA e

i nternmedi ate points
first and spoomd points maxﬂnptaa meeth Hhatia ot strarght dutds fpnt |

SrirabiEn Sheped Thsome abdr SRe di Shadh cree dippobel
djé\ﬂ@tldrﬁﬁfjthte%p%ft e ah8 $huLbf tthBereEf &QH@QM@PEQH ‘B)Jngl%'?

be resisted y he tension in the supp ort
¢arebe segisteddneihedangian imthebsupiiost line, amg the dbrcdeeixattedn

G Bt Bt S ERGI erL B RBRTE B lhe e s ang
dtebypmeses fragilderRMdras of thel hiaidiéha f@ﬁabeam/arﬁabe vethe of
t he el ongate nenber to the second gm nt can

RIESaRLINEEYtioRishal thednge ot delivenppbine elpngat@anem@er to

hencBRAhir B Sl Pt RafbaPRS h Uil d Bad BS

sane ang I NCl dence respet

tensxmhbdrto spra)\ude MQewhoteaNmﬁpeg Humelles @ith nnl? Bai'rm angl@ios

i S, ex for e, depl oyment of el ongate
GRS “Wlhbstcp e é@%oaemeé@trpewﬁéoc%@gatﬂne
YR g s @ﬂéﬁrerﬁ@@ UeBfdI RGafe . te
angl e. The speed of depl oyment can be determ ne y
meebese suchfis avieelioe amdotoiled tuthiagwpetpmfivhickeneed o elres

Berk el sidh 8egl @il Bcicea o sor the tension in
t he support Iine.

The speed of deployment can be determined by the speed 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

support line.

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

drum.

The elongate member can be payed out under gentle or no tension, from a
feeder device, which can in certain embodiments comprise a sheave
device arranged to feed the elongate member into the apparatus along a

central axis.
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The device can be deployed on a rig, or on a vessel,
and sone enbodi nents (particularly those depl oyed on

optionally incorporated into the or each wi nch drum
The el ongate nenber can be payed out under gentle or
no tension, froma feeder deyice, which can in certain
enbodi ments conprise a sheave device arranged to feed
the el ongate nenber into the apparatus along a centra
axi s.In sone enbodi nents, the el ongate nenber is

wr apped around the axis of the support line, but in

ot her enbodi nents, the el ongate nenber can be depl oyed

M SUibe én%&‘irhéhtsam&%@i%gafehrﬁeﬁib@?% &/réﬂg?gi &dln ‘?he axis

wr apped around 1t ension I nt port
effpeistopaddinagbutie athemebodiments,ghd elangate meghlbemcamt

b BeRliIR0 ord A4 4185 Redife SHARAT e SRR bey@Pped
0adiitETHS tedpl idhé %U]pﬁ@ﬂhlﬁﬁ'a'ﬂ)@hé‘d HUE]H? el Q‘Bﬁsn will

el ongate nenber in the torm of first

wndgpistigiaien et arsuppepriinesand malkse dhel elamglatﬁ mgmber coil
&oLAg! daxf,Q{n %R{eﬁ&“ ?@ﬁ%ﬁ its own axis that

COInCI W t e axi s of the support |ine.
The cable may be gui ded by sheaves or pulleys fromthe

d tead of rotating on its axi the cabl e drum
s g e s AdRRIeh BT eI naA Agh aiotsipbaate: ng
LR in Inct Bt oLedolb iedR St rapbltfy JelfAPEan CRBALE 4"

¢dbie dpa’esbemg amameﬂaforemmanrmms its blve addbtrat doinTidesy

b t at ed on str er so that

i 8 SR ot IhS BB e e hte Tbaeiigag bY

sheveslor lpunys RO the drimt Ih&te'a& dT‘PM&%nb %n"%tscé)f@ Lth@"cable
path around the axis of the support |ine as the cab

Cﬂfyﬂb@iaﬁdoep%tatjc 80d noay have agvindingSlayiseerotating around it to
pay out the cable. The support line drum may have a central aperture

through which the support line passes.

In other embodiments, the cable drum may be rotatably mounted on a
structural member so that its axis is not co-incident with the axis of the
support line, and so that it is moved in a circular path around the axis of
the support line as the cable is being paid out or récovered. Sheaves
and/or pulleys may again guide the cable as it is being paid out or
recovered. The axis of the cable drum in such embodiments can be
vertical so that it is parallel to the axis of the support line, or horizontal, so
that it is perpendicular to the axis of the support line.

Optionally, the cable drum has an axis which coincides with the axis of the
load-bearing support line, the cable drum typically having a central
aperture through which the load-bearing support line passes, with the

mechani snNBCT/GB2007/003763
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and/or pulleys may again guide the cable as it is
bei ng paid out or recovered. The axis of the cable

wa@leaosii076uch enbodi nents can be vertical so tPEE/GBR007903763

parallel to the axis of the support line, or
horizontal, so that it is perpendicular to the axis of
the support line. Optionallyg the cable drum has an
axi s which coincides with the axis of the | oad-bearing
support line, the cable drumtypically having a
central aperture through which the | oad-bearing

éajﬂgort I'ine passes, with thecable passing over a
Pashipg\RVehRicable sheaygnwightis mausiedrdaitmeyergent in a

%Ec{lﬁéglﬁtp%?&%@ﬂ%ums bhﬁeﬁgg@gﬁx{m{&e support |ine.

the securing I'S'stored on a drum
that has an axis which coincides with the axis of the
oad- hear,i ng support |ine, the securing nepber drum
OB Rlbr et kel & Stafet n AT AL RASANNS he
e 4 o, . .
AEISAIONR STMORI 1 DRSS SRRt g b
Pembgr srupdypicalyobadng laecemtias apértutesthrawgtbehichrthe load-

Line. i.onal . the first.and second :
R Topel ioeshnb BP0 ristfhc Rl ReSicH Sheryamhish
is Gh@united fabmgleimBat inkRdir@Rar hare HHORG e hki8®f the load-
Optionally, the arns support spooling gear.

keANGSHABP kNfe securing menber | eaves the securing
menber drum and any associ ated sheaves radially
outward of the elongate nenber to wind the securing

Gptidreallyatheufivdt e secorsd deappind deticed inchlide gsipe cliviThehs
and th Ig@d-,beahi n suggq?rt [ine. Optionally, the
YLRNFSHG" ilaHen aRautBiedesd-bepring sHppes lingy GRtianaly, thee
SRS EEbIERhg geapde of neoprene with a nylon
reinforcing strirp or sheath. The securing nenber can
have a nylon reinforcing strip woven into it to limt

(éﬁfioaﬁfgijmérgeec)ﬁtriﬁasrﬁgrrr‘lbgﬁ Ieteaogs gr?en‘ggcrd rinogr m%?nrl)etr)%rum 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 load-bearing support line.

Optionally, the securing member has elastic properties. Typically, the
securing member is made of neoprene with a nylon reinforcing strip or
sheath. The securing member can have a nylon reinforcing strip woven
into it to limit the maximum extension of the member, or can be sheathed
in nylon. The securing member may be planar, and may incorporate an

adhesive to hold the securing member to the rope.
Optionally, the winch mechanisms each have a respective driving motor.

Optionally, more than one elongate member can be deployed at the same
time, each typically extending from a respective drum. More than one
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in nylon. The securing nenber may be planar, and may
i ncorporate an adhesive to hold the securing nenber to

wo b@soapes Optionally, the winch nmechani snms eaktT/BBY@®7/003763

respective driving notor. Optionally, nore than one

el ongate nmenber can be depl oyed at the sane tine, each
typically extending froma respective drum More than
onesecuring nenber can be provided. Typically the
securing nmenber is wound onto the bundle of the
support line and the el ongate menber in a rotationa

di recti hat osite_to the rotational direction
%ééﬁ'%sbﬁgvﬁéf AR i’?a‘ﬁgwdﬁgl AyPically thepecing Membes iber s

ﬁ@Un@%nF&PfPl'e‘ tﬁ%dlé‘og Hef %{p‘ﬁb‘ﬂ IR @id ﬂ@éloﬂ?é@%éﬁf&%r ina

Opt i ona e ca um and the secur
mtatmrml dlreotldn thahis Mpoaltehotth@ rdtabmhajehrecn@w sspg fortthe

pla5 kiR nbultafrira Bempes crmpoanRGRin Bilerert

RAXigrR dieétgnzat i vely, one of the cable drum and the
securing nmenber drumis coaxial with the | oad-bearing

support line and the ot her is arranged for novenent in

e ro on a, W nder ni sm

Qpfiafity, o P88 Rttt (SseBRia Mkfingt R AB6RR0: g

dft&mmrvwﬂ'r hen load-Beakhglsuppbdm lihbconed BEnggIsititeditRNetthe
i ne and both are noved I1n a circular path around the

thﬁéa% the le@drbearingasyrpest |"19ne>gﬁ§)dlag thiowgh the sentret he
A1t aﬁvelgr "éhe8Pthg e SRIH BhAdNERERnd'HiRediHftuRtis

to or perpenlc aro ¢ AN S DOF St he
Celivinzy MltH thedoa@bteannglsbppoﬂi line @pdahabtliserds aoranged does
a _gui de, nreans i ding.the | oad-beari n sug ort
Aefnent s FRcint pavATOUTH HEE rResren AoMprPSBeCREN RS
Nllt@néﬁ\l/él?rnélfhe? h@é\&@me%w@'tw seEBeifty H?éi‘ﬁbé’rﬂfrgﬁf’i%' er
is provided. Optionally, four 'ers Qare provi
coaxigl avitrhisedoad-heatng support ling elndllméh foe mqvgdan raailtoeliar

6&9%&9@&& ¥hee|'2>%' oosne\%mt ?nlneoc anklas(?r‘ri‘srI Frpaﬁyugfo t%ese cases the

axes of the cable and securing member drums can be either parallel to or
perpendicular to the axis of the support line.

Optionally, the apparatus also includes a guide means for guiding the
load-bearing support member. Typically, the guide means comprises at
least one roller or sheave. Optionally, more than one roller is provided.
Optionally, four rollers are provided around the circumference of the line
forming a roller cage which encloses the load-bearing support line.

In a further embodiment, instead of the support line being payed out along
a central axis and the elongate member being wound around it, it is often
possible for the elongate member to be payed out along the central axis to
avoid lateral deviations of the unsupported elongate member, and to wind
the support line around the elongate member instead of vice versé. In

such embodiments, the elongate member can be paid out from a winch
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In a further enbodi nent, instead of the support |ine
bei ng payed out along a central axis and the el ongate

worzoobes09bei ng wound around it, it is often posBthGB2006/003763

the el ongate nenber to be payed out al ong the central
axis to avoid | ateral deviations of the unsupported

el ongate nenber, and to wi ndig he support |ine around
t he el ongate nenber instead of vice versa. In such
enbodi nents, the el ongate nmenber can be paid out from
a wi nchdevice and fed into a central axis, and the

f i nch d h
GeRESae &GS reaival aia ambihesSumpart Wa can B Raed out
ﬁérﬁ%ﬂlﬁéﬁ’ﬂrﬁg{eﬁ\ at EYotEARR dn Lt th&dHob fnefl{:fg&ilﬁré Fath

sheave t hat Ivers the support line close
areund dhe axiss Tdfe supposd Imegearebmﬁerbento asﬂemthatt Uelivers

i h
e RBar 1B 255 Bt Senie! AERF He Aononfemenbes; S { he
mm@tt@nﬁemapém ©"thk Svrapped ®htR! ke SGssort r. @ﬁy

tension) to wind around it |nstead of Vvice versa.
wapcnaug t »mmausnglgtéhngeformg $e eloggate memquéwhtbhm;

Sty e ank BhsiRh Siot Bl A PHRS PSSy A R ecsa
Thos pidh ommmg & BB locued eGiN #en paB b, BAETS thé féﬂaes

tg}tﬁ)refralle el ongat e menmber. The second W nch

b RPleddadhe slengate mg@m@gﬁbew@h@ww@ gne y
%ﬁzﬂr&docﬁéluc‘épfotnlﬁgtléhtg. afe W %nﬂgﬁnvﬁ@ggél y&acﬂﬁ%\ﬁ%% Rore

are operated In reverse and are Upsi
fragileteélomgate mémbér.r st nmechani sm Thus, as the el ongate
menber and the support |line are wound together from
initially separate elenents at the first nechanism -

Th@éécﬁﬂwcﬁhmbh%n‘é%rfa%%%goﬁebhﬁm‘éﬁis at théd %eE Pgmt are

nmechani sm at t he wel 'S unw n |ng
tylélﬁaﬂxald@néc@ﬁemln@flzﬁga\ﬂmh and Mappmgenerthamns, b relve r

G REH RIHRE ahp s b R Rl s he P e
raeemaisml iTrisaad thd8lomgatd meehber and the support line are
wound together from initially separate elements at the first mechanism
located at the surface of the well, the second mechanism at the wellhead
is unwinding them into separate elements again, so that the elongate
member can be unwound from its protected bundle, and deployed into the
well. At the second winding mechanism, the support line and the securing
member are typically unwound from the bundle and wound onto storage
reels or drums, ready for being wound back onto the bundle when the

elongate member is to be recovered.

According to a second aspect of the present invention there is provided a
method for use in handling an elongate member between a first and
second points that are spaced apart from one other, the method
comprising:

paying out a support line between the two points;
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menber are typically unwound fromthe bundl e and wound
onto storage reels or druns, ready for being wound

whawkoere the bundl e when the el ongate nenberPCEGBR00DO03763

recovered. According to a second aspect of the present
invention there is provided a nethod for use in
handl i ng an el ongate nmenber petween a first and second
poi nts that are spaced apart from one other, the

nmet hod conprising: paying out a support |ine between
the two points; payi ng out an el ongate nenber between
the two points; wapping one of the support |ine and

t he eP%Y\'QStOé" RBRiNgate giprabeneetyerarthadwe mejntar e bei ng
pai d g ﬁg%%hﬁtﬁ«% E5bpdPlifd any B8 BRNGAR Hifes Rl

line an rom one
ar e rtheootbeeds dahe)t are sHog pdldOmutrftorExmrmsi@ont

d met hod. f [ handl i I t
o DG TArieag e SHAPCRS e b e QenoRSMAMEE" Hom 68e.
descrbﬁ&%e\"’a&'@héﬁé@r@%@eﬂe@ dthife dbEYAD MP. n i n which: -

Fig. 1 is a schematic perspective vie ustrating a
first exarrpl e of apparatus for handling an el ongate

APl AR 0% thetici for SR8 M Behelgg R oidhgpié 3

m%nﬂaérhﬁ%@c@l@ahb@wmfthé PRETIOR Will b@”agbéflbemvmﬁ the
apparatus of Fig. 1; and Fig. 5 is a detailed side

(afeipnse ta the HrRyeagsURAYhicHt el ongat e menbers bei ng
deployed in the Fig 1 apparatus. Referring to Fig. 1,
a wreline cable handling systemis disclosed, for use
on a Figg1as ai sﬂﬂekﬁa,tlccp'era)e!dtiwelviiéve ilkigratng aMe@stsedample of
without a re mént for a

apparatus or andling an elongate member;

Figures 2 and 3 are close up views of a first winding mechanism of

the apparatus of Fig. 1;

Fig. 4 is a close up view of a second winder mechanism of the

apparatus of Fig. 1; and

Fig. 5 is a detailed side view of a wrapped bundle of elongate

members being deployed in the Fig 1 apparatus.

Referring to Fig. 1, a wireline cable handling system is disclosed, for use
on a rig or ideally on a wireline support vessel without a requirement for a
rig. In wireline operations, a downhole tractor is connected to surface by
means of a wire or cable 1, which provides a power conduit for the
downhole tractor (not shown) and can carry signals from the tractor, back
up to the vessel. The cable may contain several cores for those purposes.
The cable must pass through a gland in a lubricator 5 and through a blow-
out preventer (BOP) and for those purposes must be relatively narrow.
Conventionally, the lubricator 50 has a heavy frame with valves and seals
to control the well pressure while permitting the cable to pass through into
the well, as well as a housing for the wireline tractor, and it is usually
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rig. In wreline operations, a downhole tractor is
connected to surface by neans of a wire or cable 1,

wokiosh4qrovi des a power conduit for the downhoP@r/GB2007/003763

tractor (not shown) and can carry signals fromthe
tractor, back up to the vessel. The cable may contain
several cores for those purpgses. The cabl e nust pass
through a gland in a lubricator 5 and through a bl ow
out preventer (BOP) and for those purposes nust be
rel atively narrow. Cbnventionally, the lubricator 50

GarrePERe elifERd cstanife iites o & aediesied g vessel.
TI'% Qitahiné Bb@rdtlﬁﬁs‘é‘?é ltherﬁéoﬂ@ddte@épaﬂ Qﬁgﬁélg@kn oc{ndt(ﬂfen
y e

wireline tractor, I't 1's usual tot
wngn@ﬁﬂer@ntg@sm VVI res froma dedicated lifting
vessel. The wireline operations are then conducted on
a separate trip and often using a different vessel.

Tie appaata st5ovem Mihel fiyur&€ hhk AUArSSwWRRDI rignéé\héé and winch
devi ce and wi nch nechanism at the surface (at

mﬁeﬁmﬁ@tatﬁb@ stiface (alrthe firsteooint) towsar His wnqusgzablm

QOF R sel PR BRa it bafice PR M e AR B e

welllhﬁadr(me:gzlbxl:wd ;somt)se:rulnwﬂap mezgtdsfethwueliné abw isel iblne
e typically extends froma service cable
@?%5%@ aﬁhW?ﬁot shown, but typically located on the
deck of the vessel) over a service cable sheave 4 to

connect ultimately to the tractor, which is not shown

Tlme witeling aevvingscatiteitl tygichlhcextedds from heesiicg cabletdierage
ubr 50, The. s nted on a fr

SRt S sRpwe burPica G RtaIt R MR e BB BesrE Bvera

S¥raieR icaBledenda@. 4 RN6brirfect gﬁmaﬁelyab the ftﬂa&far &/HBH% hot
poi nt _on the apparatus. The frame 5 typi cal

shawt dthe Mirawingsf bainis lesated in agnowmg thtineslubecaior §0ern
Fle LA Rinpufiled SR T BRe S oRE T A St pper
mechari$m and a first wrapping device, and is located at a first (upper)
point on the apparatus. The frame 5 is typically mounted on an A-frame
extending over the side or stern of the vessel, or from a moon pool, and
can typically be suspended from padeyes or the like at the upper part of
the frame 5.

The service cable 1 may be any suitable form of service cable such as
flexible steel wire rope or synthetic fibre rope, for example of "Kevlar'. The
service cable 1 may have several cores of wire to convey power or signals
in different directions, fibre optic lines and/or hydraulic or pneumatic
conduits etc to convey fluids. The service cable 1 comes off the end of the
sheave 4 aligned with a central axis of the apparatus., and has a support
line 20 that guides it between a first point at the end of the sheave 4 and a
second point at the lubricator 50.
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the frame 5. The service cable 1 may be any suitable
formof service cable such as flexible steel wire rope

w@eoospsheti c fi bre rope, for exanpl e of "Kevleel/GBIwe/003763

service cable 1 may have several cores of wire to
convey power or signals in different directions, fibre
optic lines and/or hydraulici@r pneumatic conduits etc
to convey fluids. The service cable 1 comes off the
end of the sheave 4 aligned with a central axis of the
apparatus., and has a support line 20 that guides it

et ween a f t at.the end of the sheave 4 and a
AT B 20 & sBad bn Brirtiumpodding dibare WhGtisa0 | o
Hcﬁ!rﬁé’d B8R ah LJshﬁb% Hﬁﬁgﬂa thafe re glﬁom%efbn' the frame 5
nount ed on an aped arm 22a t s rotatably
belmw the gheavieed, fsodhat thearho2Pa mﬁatﬂmend the axlsm:{tthe he

abl
Bt oThe L rEe¥ A4 Bhoides a frsywiBpbRY Fethames o
Wamm)s&morﬁ wmgotaréuﬁtﬁtr%%aail@undAMQ% %QL:% Honz‘éfn?ﬁl

22a has a horizontal linb extending radially fromits
hmbse>6¢n¢|ag gadighy ff@”hlt?paxlﬁpf setation & afpainteouiward ofi the

K57 A Ao hatd bedBalin BRI A AR Porine ety ©
botebmopaeadj loéthet oridomtaiiinth, @b dtotte paraleiitd the HAPLE
1. The sch ort |line_drum2la is nounted on the

m,tﬁ{'% andjthesabledl. s [k sHpPe Ene dpyprd1a is feountashopthe
(/éﬁicél |'iMb0f<bt 8%8 ftﬁé“shpﬁoﬁﬁhé errﬂ%%Ur%BP{ug JutRrd b
own ho [7"axrs on

la 1s arranged to rota
tl’leea)aer {liheaduppontdinefdrume? ta iw é??angemtot rfotdtedis own

t.at t.h nes, off the drum 2la
G B B8 B6 i R 2250 bl AL S, o
80SBOE [iIRS 20N &L tH@rupv PR Iohtd A %eaoe @bﬁﬁﬁoﬁrgegi
axis of the cable 1, but spaced radi al out war rom
the same aginuZre The sbeaves33adefiecisdhe sumwé line 28 close to

S e T Ay T
fsodlsd ian@ngett@ Asove in a circular path around the axis of the cable 1
because it is radially spaced from the cable axis by the rotating arm 22a.
The arm 22a is arranged to rotate around the cable 1 as the support line
20 comes off the drum 21a, so that the support line 20 is wound around
the cable 1 as each of them is payed out. In this embodiment, the support
line drum 21a is driven on its horizontal axis by a hub mounted winch
motor (not shown) that together with the drum 21a provides a first winch
device for paying out and recovering the support line 20.

A securing member in the form of a planar strip 30 of elastic material such
as neoprene is stored on a securing member drum 31a. The drum 31ais
mounted on the frame 5 above the arm 22a and the support line drum
21a, and is fixed to the frame 5 on a vertical axis that coincides with the
axis of the cable 1, so that it is perpendicular to the support line drum 21a.
In some embodiments, the drum 31a is rotatably mounted on the frame
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The arm 22a is arranged to rotate around the cable 1
as the support line 20 cones off the drum 2l1la, so that

wo bessupport |ine 20 is wound around the cabl ePAT/&82007/003763

each of themis payed out. In this enbodinent, the
support line drum2la is driven on its horizontal axis
by a hub nmounted wi nch notorq4not shown) that together
with the drum 2 la provides a first w nch device for
payi ng out and recovering the support line 20. A
securing member in the formof a planar strip 30 of

el astic material such as neoprene is stored on a

3ed @rsmall ameyat oo gan opHenallyihe anpliedstortbe @}r@m a by
B SicdRToto Y Soh e 1B GRVE T, By I ot Siicienf o,

mr?nstatmthe tension Iodlghe\siet:bnn@ meﬁnlbér 30 a$ h&? M@;b%eclont?llhe
it_is perpendicular to the support line drum 21la

Qg e herissar RaREMbER BT AHPEs 3 SRtE APEBLYe HiaHgad

%lcthhﬁefcraﬂ%?'b%é? 'lt% U’f‘ﬁe Bffurg%ﬁg scé‘gpo?hng[arm

optionally e drum
ABa dor uhmapmmgthe senLdmgvmetriber 80drom the dtum i3da and

Atansifo §3rud e WrPrinc e GEITE EihotitmamueT alAnd the

88616, THhd BFRSIIngH B34 HaB AShri BRI Md aapér"tlbﬂflﬁnb similar
t hrough which the cable 1 passes on its axis. drum

o1 theram 323 @nsl Iﬁreéecarqfata@a/ mpyntaghiar amyiengerttmea C|rcular

BAFA b BT Yo IR ot FnhREnb ARB g
'2""32?‘?%21 g e o 28 e S0 1%

Vertisaldimy ohiienaisy 3Pa s reRearkiadially autwardsrem thewartical
rp,l’ngtmqﬁ?é Qﬁncz%%' el inasimlar manner. The hori zont al
inb of the

spooling arm 32a is typically |onger than
that of the arm 22a, so that the vertical linb of the

QU R I T R AT
SE8HTH FSNTEHEDGuM 8% h IS a'Rtlerldol on the outer end of the
horizontal limb of the spooling arm 32a, from where it is guided vertically
downward to a further guide loop on the lower end of the vertical limb,
after which it leaves the spooling arm 32a at a position radially spaced
from the cable 1, and is wound around the entwined support line 20 and
cable 1 by the rotation of the spooling arm 32a, typically at a different pitch
or in a different direction (at the same or a different pitch) as compared to
the support line 20. The arms 22a and 32a are optionally rotatable
independently of each other using separate motors, but they could be
rotatable together.

Optionally, additional support lines could be wound around the service
cable 1 from additional drums rotatably mounted around the service cable
1 in a similar manner to the securing member. Also, additional service

cables can be wound onto the wrapped bundle using similar wrapping
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outward fromthe drum 31la onto a guide |oop on the
outer end of the horizontal |linb of the spooling arm

W@ 2@g/08906m where it i s guided vertically downweeTGBR00d/003763

further guide loop on the |ower end of the vertica
linmb, after which it |eaves the spooling arm 32a at a
position radially spaced frofgthe cable 1, and is
wound around the entw ned support line 20 and cable 1
by the rotation of the spooling arm 32a, typically at
a different pitch or in a different direction (at the
same or a different pitch) as conpared to the support

ApKiEe9 ANAMRS UGN FASES atheECYPAT ARRMBBE 86 ﬁapugsd typicatyabe e

ESEISR rESLt T R, ol

addi tional support Iines coul d be wound around t he
from druns r ot at abl

bl
T s oA afienalh RSl but Bligisaitr 45Renfa ariain farmec
5€clifty MRebdrRacARRhAe strﬁsl §@ caA%Ed ho Rk gscﬁe?'réﬂrféglve

cabl es’ can be wound onto 't he wapped bun usi ng
simlar wappi ngdevices, and in such cases, the

THE B TR Rt b A AL Bl RREE 5hard

iweighiof mldb)’céioasblai th&Bwérhdrid d)ﬁhé@pp@%ﬁﬁ@t Thb.
Certain fornms of securing menber such as the strip 30

kibricaias hagean lawey framendiPlet beuserthe kagipband latel onto the

RENEREE. AYRIE [ shoR Wig 2160 00 et Pk Bnfiit s, .
prpddet insthe Thweet fubmiedatreceibe theawirklime cableanand Q.séeﬂ

hous he tractor and latch onto the well head. A gl and
RnAhg auiergurcs O dhe Gadikdt Quand ssHian gl ine.cableinto

ﬂ{&wémeq*hbféabréeﬂi fcafl%ﬂgﬁ?ﬂéd 'ir%ﬁ Mend BRinY 4fd | ne

able 1 and to se aro eoute surface of the
c@rtuheptgd tuthienigadtasierthe dwusingt beforentiégloymeat.t he wel | .
The cable 1 is typically threaded through the gl and
and connected to the tractor in the housing before

Thellghrivaitér. 50 has an upper frame 50U that bears the second wrapping
and winch mechanisms for unravelling the bundle of cables at the
wellhead, so that the wireline cable can then be fed through the gland and
into the well.

The second wrapping and winch mechanisms are basically similar to the
first mechanisms, but are arranged upside down with respect to the first
mechanisms. Like parts are herein given the same reference number,
except that the first (upper) mechanisms are suffixed “a” and the second
(lower) mechanisms are suffixed “b”.

The support line 20 extends from the sheave 23a at the first (upper) drum
21a to the second (lower) sheave 23b adjacent the second support line
drum 21b. The drum 21b is mounted on a lower frame 22b that is

arranged to rotate in the same manner as the upper frame 22a, but in the
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The | ubricator 50 has an upper frane 50U that bears
t he second w appi ng and wi nch nechani sns for

waoawalolré ng t he bundl e of cables at the wel | heemGB3®7/003763

that the wireline cable can then be fed through the
gland and into the well. The second w appi ng and w nch
mechani snms are basically simdgar to the first

nmechani sms, but are arranged upsi de down with respect
to the first mechani snms. Like parts are herein given
the sane reference nunber, except that the first

HB3G) o RESAR LGS 5 i Bl B e
R&.maras@s i B alfe ﬁi&%\éea%wﬁt@tah%uf inrf@b dﬁ@eﬁé)

drum 2 la to the second eave 23 ent
dirrctionc 60 (maidb@@uppont tiae @0uswunil. offrthe wirapped blimdies and

TREIE IR A e AATE16 R pRuRoPEREE Aene

¢ablé heopposi te d| rection. Likewse, the drum2 1b is
arranged to rotate on a horizontal axis in the sane
manner as drum 2 la, but in the opposite direction, so

ik ParhebRAe sekbfifh ferier B8 Yol bf e bR

buridi¢ by f]pcmlmg etrhe32tx01r5rtbd§ sgdélﬁimsm\l?gg]nbddr?fn?rnﬁtﬂhat is
t

FOUBFebANERiEabyXis SBIR ﬁorfaua}%%:ﬁ? taat thecsagaising) ng

r%m%rr <AL Wh&:o%h%gtf% thé b G'I@tfﬁ 0 1fe Y béi rr%rﬁjo

simlar to drum so that t
wattical dienls obiimet dpoobing arm, abows thebghetdve Zadqoe$pcm1mgcﬂrm he

354 11&E5dn eirediinh BopoRit 1a BE £ s2a: Thedrim STEaR
é;ﬂidriaﬁ%@éffbﬁﬁ@ble'a?ﬂ t@fdéja B af @Tédﬁﬁ% G ihYor8sr to

rotatabl e and torqued el ectric notor in order to
mainiaigithe tensior insa @nmia{ raarnefitp dne geymeéat o the drum
3la.

One difference between the first and second winch and wrapping
mechanisms, is that the second (lower) winch drum 21b does not need to
be driven, although it can optionally be powered by a hub motor in the
same way as drum 21a. In some embodiments, the lower drum 21b can
be set to rotate at a speed sufficient to maintain tension in the support line
20 so that it stretches taught between the sheaves 23 in a straight line,
and bears all of the weight. The speed at which the support line 20 is
payed out can be governed by the speed at which the first (upper) drum
21a is driven, and the tension in the line 20 maintained by the setting at
the wellhead. Typically the driving gear governing the movement of the
lower winch and wrapping mechanisms are linked, so that the various
cables are unwrapped at the same speed, although this can be driven

from separate motors if needed.
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One difference between the first and second w nch and
wr appi ng nechani sns, is that the second (|l ower) w nch

wa@leasbbe does not need to be driven, althoughP@t/GBa07/003763

optionally be powered by a hub notor in the same way
as drum 2la. In sone enbodinents, the lower drum2 1b
can be set to rotate at a speed sufficient to maintain
tension in the support line 20 so that it stretches
taught between the sheaves 23 in a straight |ine, and
bears all of the weight. The speed at which the

d b
THIEH sor ke e, 8 i EbroRbpaMipats drana e agbios dre
eatsle tiuadles tseé 8tppdrt liMée 2D tR6 s'é@hﬂﬁ%"rﬁ@ﬁb@ﬂaﬁehﬁr pped
settlng at the well head. Typically the driving ge

Bekca! Muaﬁ@ufidwé imtheeernital virapped bungle, thendricusdinesapei ng
200 B e?pl T B e R R o e

mutuwgmmrM|m bé enads op in tHe MmaAdeddddutbetinhova! Witk e
bIe 1 |sp[§ed fromthe sheave 4 along the axis of the

b?reé"'sa @pPle 1 caanegigd de the tragtopin edqusingetthei ng
RBRE&tor Ry Wé Briffele! é‘@é!(tlé “r%jrw’eEn tﬂe %Hga\‘feesnéé al
wr apped bundl’e, 't he varTous S are
Tlogyterision @l tbagseir\hee aabke. 1 wmplcahyeldfw:laclc,aidlhat thelload of

MEAEHCHalahd i pdin oL e SSemibie Dol theg ama sl
rangientado te & {}?Rdrf ftd 20, Wﬁlch@rem 3l et s| nina

| ubri cat or, he support |ine 20 extendi ng ween
$thaé9|31Hmléeatwg3n thesheayrs 23 Thetaferes eilesprt@tl’caaialctethht ithee

| oad, of the
$oiRIcBTable ' & hatadiaiB80 1€ ekt ot Destemti dhe
tighiension in thlel suppansires 2@guliit ifte aSstraght lind, BRd 28rces
tggl ch stretches out under tension in a straight line

1A sapledtosadop) aheligal qonfiguration arguegithe axiscofftae t

‘enonb{ upBoM IFE 202711 Goff oPREHOIR VR IBRIATbY ¢ e
winding thel suppoadine2a aramdnhe @xial shblei PHs typicaly vorg
g];eonrtfé So as to avoid damaging the cable 1, and the securing member 30
is then wound on top of the bundle (typically at a different pitch or direction
as compared to the support line 20) to resist unravelling, as shown in
Figure 5. One turn per 20 m of the support line is usually an acceptable

pitch for each of the cable and the securing member.

In most preferred embodiments the securing member 30 has an elastic
component and is applied to the bundle in tension, so that once applied
the securing member 30 keeps the cable 1 close to the support line 20.
The tension applied to the strip by e.g. a self tensioning device on the
wrapping mechanism is not generally sufficient to overcome the tension in
the main service cable, and so does not affect the assembly of the support
line 20, cable 1 and securing member 30.
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the axial cable to adopt a helical configuration
around the axis of the tensioned support |line 20. The

w@edosh4mfe t he helix (initially applied by w ndPemGBR®7/003763

support line 20 around the axial cable 1) is typically
very gentle, so as to avoid damagi ng the cable 1, and
the securing nmenber 30 is thghn wound on top of the
bundle (typically at a different pitch or direction as
conpared to the support line 20) to resi st

unravel ling, as shown in Figure 5. One turn per 20 m
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Supporsikne/R0 s kést invarldight linalyehbeicaay sraghtest thet from
the deck and bearing little or no tension. The support
lubrgatep 50+ the \gmerirgmmﬁlM&ab&ﬁ isrfgsistant daateral deiation
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teral deviation by forces fromtides or currents,
and the fragile cable 1 is protected from damage
during the deployment of the assenbly. The service

cable 1 is _
Once the lubricator 50 reaches the wellhead, the upper winch

mechanisms can be stopped as the lubricator is landed on the wellhead
and duly connected. When the lubricator has been connected and
integrity tested, the tractor can be released from the housing in the
lubricator, and deployed in the well. Up to that point, the end of the
service cable 1 has been static with respect to the lubricator 50, and has
been deployed to the sea bed at the same speed as the other cables, so
the lower winch and wrapping mechanisms are not needed and the lower
ends of the support line 20 and the securing member 30 are typically just
connected to the drums 21b and 31b without any movement of the drums.
Since the tractor will now be moving down through the well from the
lubricator at the wellhead, the end of the service cable 1 now needs to
move with it relative to the lubricator 50. This is achieved by operation of

the lower winch and wrapping mechanisms as follows:
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typically held within the wapped bundle by friction,
and the tension applied to the cable 1 at the surface

WO 3008080974 | ci ent to pull the cable fromthe bupci/eB2®a/003763

that the cable 1 travels along with the noving support
line 20. Once the lubricator 50 reaches the well head,
the upper w nch nechanisnms cag be stopped as the

| ubricator is landed on the well head and duly
connected. \Wen the |ubricator has been connected and
integrity tested, the tractor can be released fromthe
housing in the lubricator, and deployed in the well.
Up to that point, the end of the service cable 1 has
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able 1 is fed into the wapped bundle at the surface
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R AT T B P ™
tractor is finished its excursion, and is reversing direction to travel back to
the wellhead, the directions of the wrapping and winch mechanisms are
reversed, so that the support line 20 and the securing member are
wrapped onto the lower end of the bundie and recovered from the upper
end, and the cable 1 is recovered again, with most of the loading during
recovery being placed on the support line 20 rather than the more fragile
cable 1. If desired, the whole of the lubricator 50 can be recovered in that
manner, bearing the weight on the support line 20. If the lubricator 50 is to
be recovered by the support line 20, the lower winch and wrapping
mechanisms are stopped after the tractor is recovered into the housing on
the lubricator, and only the upper winch and wrapping mechanisms are
operated to recover the lubricator 50 to the surface.

The motors can be driven at speeds related to the axial speed of the
service cable 1. The speed correlation may be fixed. Optionally, however,
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strain is applied to the cable 1 below the |ubricator
during novenent of the tractor. The service cable 1 is

wo baes/opood ect ed by the wapped bundl e duri ng tpremeBR007/003763

bet ween the sheaves 23, and because of the tension in
the support line 20, the cable 1 is fed into the gl and
at an orientation that is sufggtantially parallel to
the conduit through the gland, thereby enhancing the
seal, and reducing the risks of danage to the cable 1.
When the tractor is finished its excursion, and is
reversing direction to travel back to the well head,

thiz caireiation uilbe copwelan'aibnlier beth the iRADtveE R @ish) of
ﬁTeelay%Y%e% uritig h8Abet 8O O?PtﬂgogetrYihé @Fib%o1 MY trhgete?%ion
securing nmenber “are w apped onto e Iower end of e
nuthell secaniog memober 3@ from t he upper end, and the cable
1 is recovered again, with nost of the | oading during
recovery being placed on the support line 20 rather
Ot rhbgifieRichs! hag bean&dd Withih th'efsdéazfé' dfeRle irivVaRti¥hOFer
of the lubricator” 50 can be recovered I n that nmanner
exainpleg thehpositionghef tba sendce aablert and tlee 20ppart linén 20 could

[ r st I vered by the s ort line
bt PediEd Sadhat fie sAniih bR fofe i atiim arenBBubport the 2
Btfegpemn afwinch bhehé daek,ab windtes Ricdcatiéa 4rdand the
housi ng on the lubricator, and only the upper w nch

axial SRRt ing 2R cMianstensiends et pathe supperétine P, the
. . : .
sybhichisindifle sarlicl cable' ChCoom e Wikiato RS koot

lirbinearly cadee speed correl ati on may be fixed.
Optionally, however,this correlation will be
controllable to alter both the length of tw st (pitch)

Noré BBpp&Y liRés, [SBBUARE HdmiSe rBr Riicd Caplk &Pu‘?nrigcémgg%

t
cable 1, ‘and the tension in the securing ne
Rxavitedaodifarticilarn morediyam enesdppaittine cante sssxho afpport

LD td on. —For exanpl the positions of. the
& BBl R LARE £0her SRRty il §ohuBigegdotatably
lt’rﬁ‘ﬂﬂtétﬁalroﬁ?dltth@beg/ﬁbé Sl i1 er AFtHe? akmiscoRit extehd Fadiafly
e suppor i ne
outward %I? the service cable axis, each with a respective cable sheave.
Additional hydraulic lines can be provided in the wrapped bundle to

provide methanol or other chemicals to the wellhead.

Further rollers and/or guide sheaves could be used to conveniently
position the cable relative to the rope, e.g. to deflect one away from the
axis of the other, or to pass the cable around the lip of an arm to align the
cable with the rope.

The securing member 30 is optionally wrapped around the service cable 1
in the opposite direction to the wrapping of the outer or only support line
20, but this is not essential, and the securing member could be wrapped
onto the rope and cable at a different pitch to the cable. Tape could also

be wrapped around the entwined cable/ropes, either at intervals or in a
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is fed froma winch on the deck, to wind the service
cable 1 around the axial support line 20. Wen tension

WO 20080409061 t he support |ine 20, it strai ght ensP@naBRGv2/003763

service cable 1 becones wound around the support |ine
in any case. More support lines, securing nenber or

service cable druns could besprovided. In particular,
nore than one support |ine can be used to support a

heavy unbilical. Further support line drunms could be
provi ded rotatably nounted around the service cable 1,
g@ further arnms could extend radially outward of the

BEAWNEQYS engih s Todkpringihiacableiepes tthe apampiay be
B RO 7 ovi e ot hanol or bther
chemcals to the well head. Further roI | ers and/ or
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ar ound ip of an armto allign the c

mweﬂngatf@eheavyﬁgbmemt@olace tkmtsubwlqhgznmeawedf the

SUPREIS STy b6 Farit So et ar0Gar BRSEHNGHY f Rikerzo,
bréfakiny strais, 891 i£6a9Hdedled t6 Mthihtah &@:@hsm\ mﬁ@ﬁﬁe 20
coul d be wapped onto the rope and cabl e at

anq! f%ﬁ@ﬁorbmeb@atﬂ@ 1 the leaptheof hraipé‘a@@@ndsmmﬂ ke 20 can

WoRR BeIBHAY ortor B RESei M RichRR 1 EcalRl 5@ il be
demibyeéd ageethat theelohap eapamtykmjpmlamomb\@nomme off the
therefr oalalnl n sone enbodi nents, nitial | engt h of

HPRETHpEB AN WiagPing mﬁshan@%&W@t*&wbﬂ@améw@an fid safely
biBid fRliIRéagan have a |large dianeter and a high
capacity for lowering the heavy |ubricator into place;

t he subsequent |ength of the support line 20 may be

i’ﬁ‘@ SLSSoﬁ?mé‘ <”éY)ethe lsé)c\'\lﬁlrngcrﬁgm% goan% tﬁe camee 1 can all be
pre-twisted onto their respective storage drums to avoid axial rotation and
kinking when coming off the drums.

In certain embodiments of the invention, the vessel does not need to be
directly above the wellhead.
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breaking strain, as it is only needed to nmaintain the
tension in the line 20 and to support the cable 1; the

wo engbknood hi gh capacity support line 20 can tRQI/G&R10y/003763

be slightly longer than the depth in which the

| ubricator 50 will be depl oyed, so that the | ower
capacity support |ine does t come off the upper

wi nch and wrappi ng nechani sns until the lubricator is
| anded safely on the well head. The support |ine 20,
the securing nenber 30 and the cable 1 can all be
PLAIMS sted onto their respective storage druns to
avoi d axial rotation and ki nki ng when com ng off the
druns. In certain enbodiments of the invention, the

{57 hefER P Bl Sl G I sppas

ebopgsing nmenber, the appar atus conprising a support
line extendi n be LI rst and se(gond 0| nts; a

fi rsta\ﬁiuﬁeﬂ epyren first angh §e¢RNG BNk i ng
out a pi ng
devi cﬁq'gﬁt@?ﬁ“éﬁ"?%a“ﬁ? 2ROt Bl Ftor a4
ttoongang theesdigporhling;t he support |ine around the ot her

th ed t t th dt
e o YrTre PR dsae, AIRELASR o) Forb B bR e &°
glongatk mehwer RRERBistiPbait lihBars@sPHe MAbPhSs tﬁéV are payed
recoveri nggand payi ng out the supgﬁ@t line; and a

Qulloriuranrtap fiva dogriet angt toturwvrepdberm frasm enefasiother as
(e oo orher 1o unarap them from the ohe
anot haiseesnd dnchamechesisrestatie seodnd polt Apr tdtwVering and
paying out the support line; and

a second wrapping device at the second point for rotating one of
the elongate member and the support line around the other to unwrap
them from the one another as they are recovered, and to wrap them

together as they are payed out.

2 Apparatus as claimed in claim 1, having a tensioning device to
tension the support line is typically adapted to be tensioned between the
two points.

3 Apparatus as claimed in claim 1 or claim 2, having a further
elongate member and a further wrapping device at each point to wrap and

unwrap the further elongate member from the support member.

4 Apparatus as claimed in any preceding claim, including at least one
securing member and a mechanism for holding and paying out the

securing member, whereby the securing member is wrapped around the
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together as they are payed out. 2 Apparatus as cl ai ned
in claiml, having a tensioning device to tension the

wGeppos7d ine is typically adapted to be tensiPCEGB2007/003763

bet ween the two points. 3 Apparatus as clained in
claim1 or claim2 , having,a further elongate nenber
and a further wapping devi at each point to wap
and unw ap the further elongate nenber fromthe
support nenber. 4 Apparatus as clainmed in any
preceding claim including at | east one securing

slomgete meeter apaiths isaﬂgbmlinb@t@h@ﬂ{s@bﬂirﬂ,aa/nmn\ﬁ#&ppbﬁe
ﬁgcurlng nmenber, whereby the securing nenber is

Ahhen at herecond @cBtgat e nermber and the support Iine
at the first point, and unw apped fromthem at the
second point. 5 Apparatus as clained in claim4 ,
Sher eAppatatus as chaiimgd ireofaén 4, wheneinhte fsecaring nensiberi i in

a or .ribhhon. 6 Apparatus as clained in claim4 or
ﬁ'\egf?’ﬁmé’,f a\/\ﬁ@PeﬁaHetorﬁéggel?uri ng menber is resilient and
wherei n the apparatus includes a securing nenber

tensi oni ng device to tension the securing nmenber as it
©s apfppadtuas hlainmegpochirhidner. clainAppehatais thessedwuinged

' im4..5. or wherei n the secyring nenber is
{T‘%gfﬁ qa}ég{gsllge ”Aﬁﬁgrvg?%g'natbe&pﬁaﬁ%wsi'ﬂc E‘P%?gﬁs?cm ein
inentser aoN$iORINGRIIRIe tBasndioh thakBEGHINYnddbciastifis! dgplied
t he maxi num extensi on of the securing nenber, 9
IRiparsaipesrtdieec| ai med in any one of clains 4-8, wherein
the securing nmenber has adhesive properties and is
held to the el ongate nmenber or the support menber by
adhesApparatus as claimed in claim 4, 5, or 6, wherein the securing

member is resilient.

8 Apparatus as claimed in claim 7 wherein the securing member has
a reinforcing device to limit the maximum extension of the securing

member,

9 Apparatus as claimed in any one of claims 4-8, wherein the
securing member has adhesive properties and is held to the elongate
member or the support member by adhesive.

10 Apparatus as claimed in any one of claims 4-9, wherein at least two
securing members are wrapped around the elongate member and the

support member in different rotational directions.

11 Apparatus as claimed in any preceding claim, wherein the elongate
member is deployed along a central axis and the support line is wrapped
around it.
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10 Apparatus as clainmed in any one of clains 4-9,
wherein at | east two securing nenbers are w apped

wa@e@sndrhe el ongate nenber and the support nePOEGBRIV7/003763

different rotational directions. 11 Apparatus as
claimed in any preceding claim wherein the elongate
menber i s depl oyed al ong a<®entral axis and the
support line is wapped around it.12 Apparatus as
claimed in any preceding claim having: at |east two
support |ines respectively extendi ng between the first

#nd sAppattioa8 CRIMEG P aRY pYscddind laih NSAViRg.Chani sms
at the first point for paying out and recovering each
of t hat leapiwio suppesklinesgspectiyelyt extendiagdiedwaendhe first

r?d”@ at..the second point, for recovering and
%@@??ﬁéou OI?LSé support |ines. 13 Apparatus as cl ai ned

I n antespeetheliinsg wirlhi mechdveismisrat e fivgt popitier geying 66t
can cor\r,pr_i se cabl e drunms being arranged for rotation

apdIgcavRENg of e SUPRUhINGS 3PAde with the central

axi s ' | i in
any i SBEG SRR wink tnecHlr e PlreSs ortl JIAE for, 1
regppering asdipayirgalitdhe shppedtines.ng nmenber are gui ded

by sheaves or pulleys away fromthe central axis
between the first and second points. 15 Apparatus as

€3 ai NRPparat@is erfmed ik hay Preckding clalt! Whérdidthe wrapping
el ongate nenber, the support nenber and/or the
deniers ean rempEse gablesyubisdering anangaesor ipdaticrr about their

(Ve ; r h ' f.th yupport
ol B3 et BB e Sl xR I f oG THE oy
pat h around the axis of the support line as the
I ongRt e nenber i s being paid out or recovered.
4 pparatus as claimed in any preceding claim, wherein the elongate
member, the support member and/or the securing member are guided by
sheaves or pulleys away from the central axis between the first-and

second points.

15 Apparatus as claimed in any one of claims 1-12, wherein the
elongate member, the support member and/or the securing member are
spooled from drums that are rotatably mounted away from the axis of the
support line, and which are arranged to move in a circular path around the
axis of the support line as the elongate member is being paid out or

recovered.

16 A method for use in handling an elongate member between first
and second points that are spaced apart from one other, the method
comprising:

paying out a support line between the two points;

paying out an elongate member between the two points;
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16 A nethod for use in handling an el ongate nenber
between first and second points that are spaced apart

WO c@s01926 ot her, the nmethod conprising: payi ngp@UGB2a007/003763

support |ine between the two points; paying out an

el ongat e nenber between th? two points;w appi ng one of
the support line and the e 5ngate nmenber around the
other as they are being paid out fromthe first point;
unw appi ng the support |ine and the el ongate nmenber
fromone another as they are recovered at the second

poi ntwikppihgwend ofithessuppairtiz® and tleadlonddtewhemdieh atound
securhnggrrerrber IS vvraprPed around the el ongate menber
and tthe Qg theyiare being paidout fonpiiedirst BAAL unwr apped

" om irii@abBing' e suppBR fine HhAnBRIGIAAIE TdihBE T dhe

claim 17, rein e securing ne ris wound around
t he samtbertastheyareiracevesedpptie secotidrpminti on to t he
chosen direction of winding by the first wapping
device. 19 A nethod as clained in any one of clains

6- 1 Bmethsd ak kIdiMRdah @Rsdt f5 WRERSH a dderinyg PR&hber i

menber and/ or the securing nenber are payed out under
wiappedarognd henelongateaseaiber and the supgord liee at the firishs

st 4 VERGiadk il ReRTARHE, FERRL | S W hpped ar ound
it, whereby tension in the support line applied during

the transit will tend to straighten out the support
18 ne Aniethegias chaimeddn glaim %N%@frel@dhe seEBiing menberss

wéurd BRJunGithe 'sBpPBHt m¥¥mber in the opposite direction to the chosen

direction of winding by the first wrapping device.

19 A method as claimed in any one of claims 16-18, wherein the
elongate member, the support member and/or the securing member are

payed out under tension.

20 A method as claimed in any one of claims 16-19, wherein the
elongate member is deployed along a central axis and the support line is
wrapped around it, whereby tension in the support line applied during the
transit will tend to straighten out the support line and make the elongate

member coil around its axis in a helical formation.



