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" Apparatus and Method for Use in Handling an El ongate
Menber" This invention relates to apparatus for use in
handl i ng an el ongate nmenber such as a cable. The
invention is particularly useful in raising and
5/owering a | oad, towi 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 eFongate menbers such as
tube and pipes. The invention is particularly, but not
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depbseawslls. of such cables is normally limted to

around 600m Al so, many of the cables used are fragile
and cannot withstand the axial or |ateral forces
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appAsc, us well AR strittac MefibiRRONKe doiled tubifigedd dill g ween
f 's{r%tgs.arﬁjlelcas\m(re g%gﬁaiﬁ%eggh? 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 axia! or
laterai forces exerted upon them by tides and currents that displace them
from their inftended 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
handie on the surface due to its very high suspended weight.
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5a first winch mechanismat the first point for paying
out and recovering the support |ine; a first

wr appi ng 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 another as 10they are

recovered; a second wignch nechani smat the
second point, for recovering and paying out the
support |ine; a second wrappi ng device at the

second point for rotating one of the el ongate nenber

and the support ap 15t hem
L R R S T T
t bpparbingdoihese iabandiay aarctongajeniember, theha)p‘aratus poi nt

be .directly above the second, but this is not
n‘é%'Bg'gsd? and the support line can be connected

bet \/vealsmm"mme emnaimg lbetwesn fiist @@\secondpdintsThe

support e .connect ne in
sone réh?’ﬁﬁﬁ BTJ?mtqﬁ%e ‘:ﬁgt Iggofﬁ&w%%gbg and
t I'ee:opmdg melsappdlyllrtehe suppor t line can be devi at ed.
The support lin 1.C nsi oned
ot wee e narpl sedish 5P e et ool A B0 oPE o B
nelohgdte tremiptandniad suppoet lide @raynedhe other as ti@lyeare payed by
prowdln a further wa de e
P b arthgoditer SRPRAAMRE s ush B ERoRBL RS e
\Aﬂ'@prawirdmun@kled 30Unwr appi ng the bundle at the second
poi nt ahgesco% Wit angéh%%%m( aftn§ g(ra(t:o d pomt 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
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3 enbodi nents) that only certain parts of the bundle
(for exanple the el ongate nenber) are then depl oyed

‘bel ow the second point (e.g. into the borehole of the

well). 50ptionally, the apparatus can include a
mechani sm for hol di ng and payi ng out a securing
menber, and the securing nenber can be w apped around
the el ongate nenber and the Bupport line at the first
poi nt, and unw apped fromthem at the second. The
securing nmenber is wound around the w apped bundl e of
the el ongate nenber and the support |line 10to hold the

: \ﬁﬂwl%oawérh?rthat’atw m:ﬁﬂam oTeed af)nmmﬁomammm:e, in

e formof, a.strip, e ri bbon, or, can, hav
ciolorgis e Sekh gaPBred besb iRy BeqodeREt (R fiighg,

I @BfholdofIesRedbodi ments, the securing nmenber is
resilient and is advantageously applied to the support

line in tension. In sone cases, the securing member
C DpiibRalRy Mt fpalushaniaeudd a ridohaniborforholding ahe paying

applied to the suppo line, For exanpl.e,. in_ s
c B8 55110 SBRTIRS G A SEPI N BEOR AR wiahpSd fpund
Witfidleldngats evtiniier and Site Sppbitdine atthevilnstpobybnded to the
bundl e of, . the sg1p§or t ne err and t he el "ﬁﬁ ate nﬁg‘oer
i unWEPPEPfom thee 4 tae secongy iTHRA SPeWBIBYREE B OHE® adopt
2 gBMAItAé WagpedtbuRleR)f étasiongié arefrder and the Suippulh éine
under tension. |n Ciht ai n 20enbodi nents, ’t he .sgﬁ{ol ng
mitrBeH theyhvosopethgs  Ine seelifI b canbgplangsn Dg,orm
26 hstrip, MpRRTbBEN, 0?2688 haveph cirslidrerddsesentipm dot exaimpta
The securi P rren‘Eer Canﬂﬁgﬁ _connegt ed bet ween t¥ I;Je first
e R & DEPR: 4N Poms SRABIENE, 408 SrDS BIEOS Buds
applilicptl ah@ist dtvastapesusly dpplied ioTine suppont limegintemdier. loan
typi cal | % be wound aroynd t hs sagﬁor tt merr‘%er.tsl n the
25BRSEESER o PRAING MEMPSY (2N bR 598R'SH 1Y &GS or
Wcﬁmgﬁﬂaﬁde!E@u iémﬂiﬁﬁ tdmampp?kgt -iﬂ?\u fém.egargp:c‘éhm smppRr at us
can be used to |lower parts to. sea [
o EBP, His Recuta Poibes B BE peSwilemp e WbaEli YA oS3 oy
t Rectinangniite 6d toihe banylie 30 rssuppatt enerier aad die t he
a%’ljo%rggtteu%ertf]lggp‘ canoéiteg ?tg Icrroesg sgrt:tiotnchdc’n?gr%%oH ¥ Q&o‘pt 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 fo 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 term "el ongate nmenber is used herein to denote a
flexi ble el ongate nenber typically used for conveying
power or data, such as an electrical cable, a fibre
optic cable, or a pneumatic or hydraulic hose. Flat or
tubul ar 5hoses can be provided to convey nethanol or
other fluids fromthe surface to the wellhead. It also
enconpasses structur al neangs such as tubing |ike
coil ed tubing and pi pe such as drill pipe strings. The
support |line can be a rope such as a steel cable, or
in some 10 enbodi nents, can be a nman-nmade fibre rope,
which is better than steel because it can be buoyant.
The support line is typically held in tension in a
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| owering of parts of the apparatus, or the tension can
be applied when the support line has a substantially
C GHE SUPROTT 5,50 beyt [9PEURR 28 Atk ARdI0r 1B REMELppor
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N etc e surface, and by an anchori ng member
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can, be connected to the anchorin er via a
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Ctr PP hen hodupent lne s e tantslly Bset Endinne,
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er..are typica nitially separate but are woun

Ry 2iJBe fprsbist ereiLng i ot e B eRoveEhAy € RESTPY st

WitiRRidAgn atetEat thdeeliicady The itwo virthtirdds arestypzhily

wr apped, bundl e of |jnes towards ;he second .
anchored by a crane or A-frame elc 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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point, at which they are unw apped fromthe train by
the second w appi ng device. The support line and the
securing menber are typically unwound from druns at
the first (upper) point, and wound back onto ot her
druns at the second (lower) point. The el ongate nenber
is typically continuously.10 payed out by the
apparatus, until the full desired length is reached,
after which it can be recovered by operating the w nch
devices in reverse, to wind the bundl e together at the
| oner (second) end, and separate and recover the
various lines at the upper (first) end. 15Wappi ng the
support |line and the el ongate nenber together neans

ts hdriright® Pwm@ﬁf ttheﬂ%{?b@ﬁ liR@Nhe %Riﬁgﬁl% héRbErRHAaBbtHally)
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a%@m@%ﬁd@%gﬁtﬁem ke Bmg(s@eéﬁd) ehBdaHRsbparilél ahd at
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e"eiRygE Be yarens linesst e H‘ﬁpghf irgberd.f r agi | e cabl e such
as a fi bre optic cable) but by the support |ine which
c n be e.g. a fibre ro?e that is specifically adapted

r3aRiNg H!?( spgortdne apg theplongate memier togethes rieaRs it e
t 'tfﬂ?ﬁap%ﬁﬂ nﬁ‘éiﬁiﬁé?fé:hﬁ brdmhdha%edhanﬂa\@uabm for tHed &mdwe

course he wrap bundl e can

t
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I &hﬁéiﬁdn @aﬁye@fneqwo%.rw RirgdMnithén Besétad thaldl s a Of
he rest of the wa bundl e) can be resisted by the

t éﬁ%'%tr{‘"P Ot aideast pj Pfeq'qti*@e apf ingrlevighensiramar t ed on

t Bﬁau@hﬂﬂb}? aAd can Be%ﬁﬁﬁy éi'%Yr\e%fréd)fé withataha thefonéesiiat he
port |1 ne and not nore fragile_el enents of the

bfﬁﬂﬂ’l tg makeih flaviats fﬂara\} {PEgictse cPH’éep TBigeRables Vst i on
I élohgab n‘iéiﬁbém@ be defliveied frifrthe Afst boiAt BHNNSRLAD PBIFPer

to 10t he second point can be accurat el mai nt ai ned, as
t With 9rash 3pqur@¢y@d@g¢h ¢pnfidence 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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tensioned to provide the whole wapped bundle with the
sane angle of incidence with respect to the well head
or other structure located at the second point. This
is extrenmely useful for the deploynent of elongate
menbers such as wireline and coil ed tubing, both of
which need to enter 15the well head at a predictable
angl e. The speed of deployn§¥t can be determ ned by
the speed of one or each of T1he wapping devices. One
of the winch or wapping devices can be driven and the
other can idle or can be used to set the tension in

{5 aBgR e i detont B D cb s B anea nele S 6
g parﬂaséwlte«ﬁdmétdm@eaﬁmfmmdn@ﬁp&@i&@ﬁiosﬁts amehamei |
nsat or anl s | ona Q orate
| s apdl gebanichnint e sainals ol Sraishiud S BRbar - oan
b@x@ﬂpﬂ@dz-@ﬁé%émﬂ%mﬁér%h@pe r%tb irgéﬁijhcdt’asefth@ matgrafl eeder
ce ch can n ce al n odl nts co
AEuS Bl he Suisriing 4 ok BE e rel ALl HeaPao Bhde)
l aa@ bé PEsi€ted By B aensibiPiMhe saﬁmm:feahn@mesroré:eh @x@rmget ]
pe ar oun e

the el on at e ne
5 B A PUHHIR by ay i evigtion BT b OB S RUGRATLATA e
t het & meaﬂr@;umﬁnt@anhb euige] Mﬁdh@ﬂ NEntags enheal

dt t ed 5 dit.
RisseanByamion s PRCie apaBiar Shived affhs Plaoak e beria

t tr@r@scbnavpbht t&ib Acturdteintiitained ks th SuppUPiHet cani bee
e nmenber, coil around its a |s in a

make the e] o

h@"islf’&Pd f%PWHHeéPPgWE‘?\'e%ﬂ%W&Wf%'m e samsangie of
d F@Id@hc@blema ré&;,qﬂbg tb%?hé!l@hﬂ%@ﬂ?r sPuRURAGCAeY 4Be f orm
of a cable e first wa evi ce can .c rise a
CHRRES I TE SRR LSS DB CAPRUMEALY SRR o
amemﬁelrsasl ucmcasrwwamé anhl tcbuetdhatgﬁg rﬁcﬂgb{j mgrcﬁ nﬁéd tdénter

por i ne. may be gui de y sheaves or
pﬂ'\% lihepg SWP@"%?%"QE?M ead of rotating on its
aX| s the cable drum may be static and may have a

ev r ot ti round i o 15 out the
05 abeel & Rl arT kD GHtsied b i@ spaB b Sie.pr enon
a@lethé Wir&oping dewces 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 cerfain embodiments comprise a sheave
device arranged to feed the elongate member into the apparatus along a
central axis.
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t hrough whi ch the support |ine passes. In other

enbodi nents, the cable drum nmay be rotatably nounted
on a structural nenber so that its axis is not
co-incident with the axis of the 20support line, and
so that it is noved in a circular path around the axis
of the support line as the cable is being paid out or
recovered. Sheaves and/or pu}jleys may agai n gui de the
cable as it is being paid out or recovered. The axis
of the cable drumin such enbodi nents can be vertica
so that it is parallel to the axis of the support
line, or horizontal, so 25that it is perpendicular to
the axis of the support line. Optionally, the cable
dinsorhasmiodimdrds, Whe elbngate nentksst iswtdppbd arcxdshefixis he

0o SRR kPP A RSP
bad-depyed glody ramwhbltrai axfieca A mﬁmahfsﬁppm lifke ¢drebe mdpbed
assi er, a.ca shea

v, Vi 1aRe? iR BUBSH TG Hriled Suieie Sonmtiale

S ummbtstrhighwn ¢ thens1bbiit ling Bad Ay thengongutd atentser coil

st or%% on.a. thel.tqq:it m%is an axis 5whi ch coincides
g axig; 1 adyelicgl omalignhear i ng support |ine, the

securing merrber drumtypically having a central

¢ FESte SrbAg e Aerliiur fep Sty STothaRnt SRRedR" S

Mt :rf b fomY enecable, thafist Wfaﬂp&fg dwtob caheongrisdae

* e R BEing Haogriar lafirrARL 05 £RE sk draipanoes
r aﬁthm tartrabaxi® obthe 30Q06H K, Thﬁ @lbneasna@b@ lgbldbb oy

sﬁ ?d)aa'?? %55 IB‘EI&VF ﬁ%ﬁbﬁe’lgﬁrum Ins gtal Xg on Rs axis, qﬁe cable

drum may be static and may have a windlng device rotating 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
andfor pulieys 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.

Optionaily, 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
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150ptional Iy, the securing nenber |eaves the securing
menber drum and any associ ated sheaves radially
outward of the el ongate nmenber to wi nd the securing
menber around the outside of both the el ongate nenber
and the | oad-bearing support line. 200ptionally, the
securing nmenber has elastic properties. Typically, the
securing menber i s nade of %eoprene with a nylon
reinforcing strip or sheath® The securing nenber can
have a nylon reinforcing strip woven into it to limt
t he maxi num extensi on of the nmenber, or can be

sheat hed in nylon. The securing menber may be pl anar,
2FRPIBRGSTING BYS) G Gable shpays whishds meunigdiien !aoverli@erg #taring
NEIFERT path &MR8nd Helaxis Sithé Sifordtine! Ne Wi nch nmechani sns
each have a respective driving nbotor. securing nmenber
can be provided. Typically the securing nmenber is

VoBfichaip! the %@@urﬁdﬁﬂérﬁb&fls Etﬁ?ecﬁckaQ QFm i ﬁa@ﬁﬁ ak.?,e

eIongate menber n a rotatio direction t
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| i ne, one being positioned above e ot her an e
| RRAIng SYPPR IR pport i ne ext endi ng t hr ough the
centre. 10 Alternatively, one of the cable drum and
the securjing nmenber drumis coaxial with the

| Gatrnalathe §rst apheraond wiapringidevieesdnelude respaetivarios

f4trarigod $6raBlatibh aBotithe lobhd belAtd'silido Tie! 'ﬁfptlbﬁ:ﬂlgbﬁl@ a

wi nder nmechanism Alternatively, neither the c

OV SHBPOR fROAIBE @eARg nenber drumis coaxial with the
| oad- bearing support line and both are noved in a
circul ar 15 pat h around the rope on w nder mechani sns.
Wtw Mo thq BROEINg gemiber lagues thessesuring eeptisr drughand
Sy HskHEaiel @heév&.rruaauwaﬁwm cﬁ'tﬁé‘ €I6n§é}[a %e}rﬁ&ertte whtd

perpendj cular to the axis of the sup I ne
cﬂa? ﬁ%%ﬂwnemh@ aHpwul the Qgtszﬂesqf mﬂtﬂha@wgatwméew%s :

ftRé [@aitbandg s0Spotine0ad- bear i ng support nenber.
Typi cal |y, ?he gui de nmeans conprises at | east one

roller or sheave. Optionally, nore than one roller is

[ostiondiRy the Bduping Hethbet RS el&@l’nd Soperhies. Wﬂaaw}eﬂear ound

the ¢ircunference of the line f orm ng | ér cage

WECHINGREMbeLis magde qfé‘&@ﬂ'@@ﬁﬂ"ﬁg’ﬂ @ﬂejpa"tfoqcme@mpm n a
fs'ﬁé&l'he 'Th%%@dhr‘@tﬁbmbbﬁ?érﬂ%eq nyidtereRiBRRigtstrip WEveei Ng

% out al ong.

1nt 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




10

15

20

25

30

a central axis and the el ongate nenber being wound
around it, it is often possible for the elongate
menber to be payed out along the central axis to avoid
| at eral deviations of the unsupported el ongate nenber,
and to wind the support line around the el ongate
menber instead of vice versa. In 30such enbodi nents,

t he el ongate nenber can be paid out froma w nch 10
device and fed into a central axis, and the support

i ne can be payed out froma w nch drumthat is
rotated on an armthat noves in a circular path around
the axis. The support |ine can be fed onto a sheave

t eguring|meaber aandegrpyded. Tynikally thessecudng Rembenis al

aWoﬁnS’ nforiﬁe Ehﬁtﬁlg af ﬁ‘\eﬁﬁ@r‘i Iiné‘% ﬁu@%gﬁf@mb%\%f fais

apple to th e wap port ['1ne can

s rfaptrqr@hgimcﬂpnmtas @nnoaﬂégmthe |r¢i@tlorf%¢tt¢qﬁ!gn uged aréhyat e
A&Ma rér§ya§mgmden?¢érycsﬁ B8 abpiRd iR QMfetdHRSi ON)
to wn alou

I nst vice versa. The pitch of
Mmaﬁim@@mﬂ*@@sl oose, e.g. 1 turn per 20m and so the
forces that are applied to the elongate member during
the switch between the 10axial and helical formations
aloptignaliyhihe sablecdiwminnddag seqpring masnhey diwa ambbethf ragi | e

ebg%{gaﬁl Srr;gﬁéﬂ?ﬁa be-gnﬁ% ing! &?é‘bél B&‘Qﬁﬁé’d ve the

at the se ol nt are enti cal

t ethenand theéoadrpwmgaﬁwmm eﬁgnqlmﬂuwme cauwe are
15&@@5&5@' o8 of ﬂﬁe&aﬁfé &ﬂ@ha‘i{o%é} EééLﬁ qnl?élmgbér‘ﬁrﬁrﬁ' igtion

eflrst anli sm ate nenber
amawai@mgam@aﬂ henriag avrpoRdine @nd dgrether iSATEnOPRIari al | y

&bt ifla qﬂﬁ?ﬂfaﬁ éth:{nlflﬁudftné% A ARideIhepRatisd, at

e surface econd mechani sm at the

mélterﬁ@w!sr, seithatitheicakle dRENNETHS SeRgAMRMBErdrumts
aS@é)dihl with tﬁéwahdtda mgdbguggs%kqm@gﬂg a@%ﬁbd%e i a\wemﬂr

fromits rotecte oye Into the wel
Apathraéo bR doRG evingen@epharisns. 'DI?@Y@&B‘}?@?Paﬁﬁﬁa@ﬂand

bu & (ftg‘iﬁ@ tdlfle HRABSSUrRG Foenibir cbrhy cézH‘BQ Hﬁ\%r #E%l ©r

and wound onto storarge reel's or ready
f eerepedlieigasdodhrlaya ektherfuarehiteundl e vvhen the el ongate
menber is to be recovered. 25 According to a second

aspect of the present invention there is provided a
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 i, 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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met hod for use in handling an el ongate nenber between
a first and second points that are spaced apart from
one ot her, the method conprising: 30paying out a
support |ine between the two points; 11 paying out an
el ongate nmenber between the two points; w apping one
of the support line and the el ongate nenber around the
ot her as they are being pa|% out from-the first point;
unwr appi ng the support lind%nd the el ongat e nmenber
from one 5another as they are recovered at the second
poi nt Exanpl es of apparatus and a nethod for use in
handllqg an_el ongate nmenber in accordance with the

i dpviesangredinte a ﬁ@WQj éxigeand the sypppt line eandiepryediot t he

FronvavSch drimRbGE rotaib8 on%rﬁarm]{hhﬁnﬁvéﬁh %rﬁ%hl‘ér path
perspective view Illustrating a first exa

ESRDE #XEor TR AHBPIT e Eieg onio AENTRR Tt detrass 2
3ne s&prﬁfrﬁm@l st lﬂ‘levéé?l%I @fis éf tﬁb ’éﬂngmenﬂérﬂgeﬂ@ﬁ@ ani sm

of the apparatus of I's a close up

VAnsgths tegsien dsorpplig Fm@e Wfﬁrénmwebﬁhq $uppPap fae sans of
%nap taudgn@m@b Egﬂa.gﬁm ling, f%réi’t%} %le?dhgatéiﬁeeﬁbsw@crﬁs -

el on mbers bein
tﬁwéstﬁntga"z fr&sﬁmawenﬁempéww Apund Itm-ﬁeadlo vapewar%a i ne

em@l [ﬂtcﬁ %mjlddrhg c%%%%@»ées e HMRA eoﬁl°§ndl§&hrmo.%eé' g

wireliné support vesse

rtlé%flﬂre apilied tp e elongaie membgr Buingibe spiteky belyieen the
GMNBRY ReilchPloRblidng ar® BIRPEARE cdPbs BASIRHRMY by the more

fragile elongate member.

The second winch and wrapping mechanisms at the second point are
typically identical to the first winch and wrapping mechanisms, but are
operated in reverse and are upside down in relation 1o the first
mechanism. Thus, as the elongate member 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 welihead
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 {ine between the two points;
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means of a wire or cable 1, which provides a power
conduit for the downhole tractor (not shown) and can
carry signals fromthe tractor, back 25up to the
vessel . The cable may contain several cores for those
pur poses. The cabl e nust pass through a gland in a

| ubricator 5 and through a bl owout preventer (BOP) and
for those purposes nust be relatively narrow.
Conventional ly, the Iubrica?ir 50 has a heavy frane
wi th valves and seals to control the well pressure
while permtting the cable to pass through into 30t he
well, as well as a housiag$for the wireline tractor,

and i t PRYNGQWAN gjongate MeRPERERRER theWaRAIMRead on

gui de Wrdmiing driydfahdlasipeating ahd thd S18nyAe sRimbefAfound
W reline ogeratl ons are then conducted on_a separate

trip aif§ SReTs they g being Raikew ftor leditst painthe
appar atimgrappingiihd Sugpof lihb aHé & diasyale frighter WoRRdHeNd
devi ce and wi nch nmechani sm at, the surface (at the
first PUTtReNaS PevRRIoERSIariAt iR seqoRg RNt oget her, and
second wr appi ng device and wi nch mechani sm at the

|l head (the second point). to unwap, themas the
%emp%@ ‘&QBP@ ajug ﬂ“ﬁ@éf‘?'@ea farge ﬂmaa&émg an f@mﬁﬁ@
Winiephbie 6h S6ordie WithliRe thvbitidnGall hywDetRIBESbdd Wil 2
service cable storage drum (not shown, but typically

| &Rigienae thihedkayiagk Dhichs vessel ) over a service
cabl e sheave 4 to connect ultimately to the tractor,
which i.s not shown in the drawin bhut is located in

. ar ay S, Dl S
2 houshiBg! B sHIEMaYE PeEsRPGveHEw Hustraling adistemampls of
' TOUNt fshapdtug fdr TRAEING dnAngaRs fsRibed fi 1St wi nch

rrechan'|__sm and a first vvr%ggéng device, and is | ocated

at a frifdes @kt sredasturoiewsel affshwiaging meghanispgfe 5
IS typheappyrafgitFag 1on an A-frame extendi ng over the
si de or, séern of the veﬁzsel, of froma noon Eg?‘l and
can t ypPchisgCigee R ¥pw aFeeenshvipdarpecharism RENE| ke at
t he upfardias bf gg P@kBe frame 5. The service cable 1
may be_any. suit

T 576 o A o S GO G R ¢ o

exanpl me@bersidingdeployediethe iy it eppadialss 1 may have

several cores of wire to convey power or signals
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 usuaily
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25in different directions, fibre optic |lines and/or
hydraulic or pneumatic conduits etc to convey fl uids.
The service cable 1 cones 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

| ubricator 50. 13 A suppor § line 20 is stored on a
first support line drum 2la Which is nmounted on an

L- shaped arm 22a that is rotatably nounted on the
frame 5 bel ow the sheave 4, so that the arm 22a

rotate round the axis,pof the cableg 1.. The. L- shaped
L RivSsatomh S WielbGo B iy witdsir ot 2 ko atatling Y85y o
t TRe irplre dpdrativhs 20 tHedlWwoddlded 6mbsepdrate’Wiplandaftbas a

hori zontal I.inb ?xtending radially fromits axis of
r YPE9 ASert Y8 Kt outward of the axis. It also has a
vertical linmb extending downwards fromthe radially

oyt ernost. end of .the horizontagl |inb,, sog as to, be
o Xhe PPt i 1018 Fgiras g fssf WABHIG detice,pad winch o
lsy'lr?gﬁdﬁism ianmerwm:ana tﬂ@firamuml 12 mgpttlh@\édriboel rchbtela:

to suspend the, support |.1ne dru aradially
oloathe BB SR PoTLwiapPid SeRBe pp e Medeni i Be s | 2
aweleaddtheGetoidpsint) teuwrap iesm a9 Bealvirdneabll i$ he
vertical lti'lnbeﬂf the arm 22a, so that as it rotates,
tWée'g‘?fﬁB[?r ®Mee 20 cones off the drum 2la onto a
sheave 23a nounted on the same arm 22a. The sheave 23a

e to 15 the axjs of

def | ts the, A 20 cl
{ e Biigihe sbrvics, CARIS, ) avnicaliy ARIEES ey @ e8nicd Fais Floradhe
ddrwm %ﬁb?sﬁcﬁvrﬁb&ﬂy?b?lﬁﬂd@et? on thavdeck of megitassel) d'ieé _;aalt Ih
al oun e XIS e a e ecayse. | S, radl.a
25AE cablé sheay® Llosodnast iy R debqruhit e Y
T&reimarirmma?arah?\gle_r lmmg lgdafed i ahfa?sirtx%m umubguftm. et % t
e Su or e CO 0 e rum a, SO a
T8 S ARS TonpledGr L8R Banalicaied et o o5 ae
elaebhavitisn}i hﬁd!faiéiﬁst wmﬂnl @ekévice, and v Iaca?waﬂé ﬂi_tsn(uptpbpe .
Su or | he u IS I VEN Oon -l oril z a aXl S
HPBCR 1 ABGRELE VAR drieus I Y TagisTen O A AR Lo
vstténdi rli:po\{;érr ltrmdéfd@opmetd csfelset: gesfsbr, ot frav'P rmhodeg%@l,eafgmr
aVyl .n an recoveri n e S r | e .
P el s e erect fioh Pioeyes of ke at e heen pa o
ethediaime 3t eri al such as neoprene is stored on a

securing nmenber drum 3la. The drum 3la is nounted on
the frame 5 above the arm 22a and the support line

dThensetlioe catle 1imay hecatly %Matﬁbeorfm mfrﬁc(ﬁaatae s'ecrrt agal
I.g,that, col ncides t e axi s of the 1,.s0
Teaié PR RRE RERuhe 11 ke, B Birhbl of RPrtrT o
ftrvice catite ¢ niEyCchave seseral feeslolwradtbaconvey povaéradrisignals
rmtéﬂ‘ted on the frame .14 . .
in ditierent 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 suppont
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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and a small amount of torque can optionally be applied
to the drum 31a by an electric notor that serves to
drive the drumin rotation sufficient to maintain the
tension on the securing nenber 30 as it is wapped
onto the bundle. The securing nenber drum 31la has a
central aperture through 5which the cable 1 passes on
its axis. The drum 3la hasna spool ing arm 32a, for

unw appi ng the securing ne & 30 fromthe drum 3la
and wapping it onto the wapped bundl e of the support
menber 20 and the cable 1. The spooling arm 32a has a

h0|zont vertical linb sim]ar to th arm22a
D hsigpast o Tlle StokeH on Adlist SRPOrUInarAsB AR

Cirhéuitéd on 38 wafabeahﬁw 2da tmﬁ: iscakitabiy mdanwds:trﬂhb #ame 5

ner rh horizontal |inmh of the SﬁH"EJZLQ %éar 32a i s

%'%rheys BaYR &r 5 Hahine 34D 287 retates Saf & the

VesabieChl Thé Mehaped &ren QEdTﬂJrSﬁ@es & fifdd A¢&pbifMeshdnism to

out war ds fromth% vert|0ﬁ linmh of arméZa 1ﬁThe
ndYBP dfesnortling 0@gounst %Fa@%éuﬁ’ﬁ‘g&?é??&é}

r aﬁtaéﬂtyndim Kegizly fh’bﬁiﬁsté&% sHrotatiod & @pbmt an@urcdsf theop
on th r end of the hor Izont

@ Pas 8ygrtical "am Gfening @OW@%’H?E@H‘ ‘U%Fﬁ‘q'%% ly
inMéiﬁib@t érid @f tﬁél hbﬂ'!a%htaﬁi Hﬂndesd 91 tﬁﬁpdrbl%l kot raxd of

the vertical linb which it | eaves the 3ﬁoolln

arataionand the cable 1. 'B'PP $m05|hn9 deym 24 ISpHBRe PR abl ¢

1 venidd linfb Vt@‘éﬂﬁpe@aﬂ@h@ébddbﬁ nﬂekmm ©da FAREBT dutivardgrodd
and cabl e éotherotatlon of the spooling arm 32a,

t Y BYIP 9""‘?&{5“ ol nedir@R2 1t aFangedity "%Faﬁ SF Wt

d 'I'foﬂﬁéntﬁllrh)&s'ﬁn ihbev'eﬁﬁﬁﬁlnﬁ’d oiﬁhéi *afrﬁ ere r&o Bat it radgtes, the
ared to the su 22a and 32a

or R
C aUBBa st 20 formes o Misram 216 St A SReAE R BATHOGOR .
usrheﬂgarﬁ@ aaﬁ @tza Thé ehdaveRBa dofédts GRUshpbR uaE Eotcw”sabd) e

oget her onaII ad nal su ort e
S 56! heah & b dnedes rd N BunvAaRRET i BrBrE]
di’siﬁlﬁo aAhagePloymeRUA baircal APl akdlMdIRG wkie ©f frldadlell | n
securin

a simlar mann e
5 B a1 TaGAD snacad o 16 Catih S B ipialinbiy22a.
WITRBREM 224N hBatfdde retatd éramnd/\thammégi as hedRipp&rene and

o O RPEISS A 5 B 2130 Y o PURRSF P R0 MOHE Bipuro

blﬂirﬂbable 1as eacﬁ'bﬁth‘éhﬂs paﬁﬂj o, Whisﬁélﬁbd)dim@hﬁﬂfe Sisppbwt
this .is not Certai of SSea
meRB L 8&‘1\' *V?H Q"é‘? hofizosgal axis %%B”%EWE‘G ;V""Eﬁh

aGiRsH (M6t 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 3tais
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 support |ine extends downwards fromthe w nch drum
2la to bear the weight of the lubricator 50 at the

| oner end of the apparatus. The |ubricator has an

| ower franme 50L to house the tractor and |latch onto
the 10wel | head. A gland (not shown) with a val ve and
seal nechanismis provided in the [ower frane to
receive the wireline cable 1 and to seal around the
outer surface of the cable 1%4during insertion of the
cable into the well. The cable 1 is typically threaded
t hrough the gland and connected to the tractor in the
housi ng before deploynment. 15 The l|ubricator 50 has an
uppda smairamantof tesquensaraptionally heanpiedodpp drgn 3ia by

Wi C ' ' abl es
Ao TRPRL EER soifbs W AREhe bith [ 18cRbh gl Rolh &7, 0
bendirtdintthe tanglentandhe seewingaemier@0oasdt igarapperoonte éhe

S [

< BERAE, *hEpLEMaREmB I G TS Bl Speniy o
updiaiichel oalle Vi passeseem ée axis.o The drum 2ta haga REeRIBERIMLi ke
Y h s ,

C 32a PPl BpRl HPhtRRob RO 0BG URIMBIH R,
" s¥rapping & betodbe wapred Huoderof thecsupaat sramnbar20andithe ed
" h : i

2o0Ra" 11T EAPERiin AT S s hamioha AT: vORICE Y A

s hetheandR2aadnchisaaiso rotaialyy owwoted fppoevemenidn aciiewlarib.
TgSthdz{rUmc?ﬂl cable {brétﬁﬁlﬂ@’hé’nrjlé?.w?ﬁe hbfsGtad Apidiae | S
30arranged to rotate 1n the sane manner as the upper

f spoading 2am 32atis typicaticlongd tham thas of the arm &2ai gmthat the

Li kewi ] i t <
AR e G DE R B AR St PG g
t limbwp presdrme228.r ecti on, so that the support line 20 is
wound of f the w apped bundl e and onto the drum 21b as

the drum 21b is rotating around the axis of the
The neoprene strip 30 (or other securing member) extends radially

outward from the drum 31a onto a guide loop 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 gach other using separate motors, but they could be
rotatable together.

Optionally, additionai 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




10

15

20

25

30

5cable. In a |like manner, the securing nenber 30 is
wound off the w apped bundl e by a spooling arm 32b
onto a securing nenber drum 31b that is nmounted on a
vertical axis simlar to drum 3la, so that the
securing 10nmenber 30 is unwound fromthe bundle first,
by the upper end of the vertical linb of the spooling
arm above the sheave 23b. Spoollng arm 32b rotates in
a direction opposite to the ™ m 32a. The drum 31b can
optionally be rotatable and torqued by an electric
nmotor in order to maintain the tension in a simlar
manner to the drum 3la. 15 One difference betmeen t he
f i JayicegnendsiB YR CaFase e SeauUNRGPAMRET AR enriid Yrically ke

gbeeaﬁﬁﬁe% SHPBPEleithdd indlon Mehaioes not need
to be  driven, although it can optionally be powered by
a hub nmotor in the sane way as drum 2la. |In sone

erReinE B S oﬁtféﬁaﬁféﬂé‘éﬁcdbﬁ’t%lg IPndaRsettiae é@ﬁalﬁ ebrrr@.to@t e

at a speed sufficrent mai ntain tension in
s LBeSUNRg Membepauchag matstript%s{tml%%%tm Qh@df!?ét\f@een
the sheaves 23 in a straight line, and bears all of

the weight. The speed at which the support line 20 is
pabNEsupReTt g eengsdewmards fromie !.‘M'cfﬁ'ﬂ'i” Aaite Rearibe

f'waght(dﬂw:hbr.c%&@o?é%éb@uéf bNE B tha pphfafust ezl on in

ine 20 mai ntal ned esettln% at 25t he
wdvbricatar. haﬂaﬂulwrﬂsamq@ldﬁ haurg thetactefAnstIafch gntorfae
Wémsgi ﬁfgnédaqnb%wnwﬁﬁa Vvl aNcaRal MEcHEfdIRY STS

are hat the various cables are unw apped

atpr@w@e%@rfﬁe @a@é&am to iengiye the wirelingrcalde 4 and dysead om
S ea‘?@tﬁ ﬁe %Eé? rsﬁrféée (ﬂ%‘&'@éﬁla 1 sz:rﬂ@ Fh%ehf&ﬁ of ﬂfeVé&% ipRpl e

fromt eave axis of the cable

blm we" th@ C@Qlﬁﬂdii tqualhethmd@ﬁdf?rpﬁah hecglandhantenber
arc%gpe& BP RFAHB frakforin the NoOSIAG bbford BepiBiné@nt ral wrapped

the various |lines afe payed out together along
the axis. Wien the lubricator is being depl oyed

SitHetIlgidaYor m%s%mpgsr frafe BOUTR&D AR 1he sTeB&def& Bing

descri bed above he service cabl e connec ed to
t rREdwineh mechanigmgeiok HU@Vﬁ@ﬂ%wEtm@dhﬂfrcﬁelsﬁ gttheand t he

S WAk, |soRatdRe RirbRiackiabie Mtﬁ@ﬁ Be ffézﬁhs&ﬁ{h\tﬁé graad anfe

tension in the service cable is typical
stifeithe wgll.t hat the | oad of

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 lubricator and the parts of the assenbly bel ow t he
frame 5 is all 10transferred to the support |ine 20,
whi ch stretches out under tension in a straight |ine
bet ween the sheaves 23. Therefore, despite the fact
that the service cable 1 is payed out along the
central axis of the assenbly, the high tension in the
support line 20 pulls it irnf% a straight line, and
forces the axial cable to adopt a helica

configuration around the axis of the 15tensioned
support line 20. The pitch of the helix (initially

applied b i ndi ng the_support. line 20 aroynd the

o bnoSle fectol L RS yishr 1B RN 21p 5 Bearora 1o MG O
a\mitrﬁoﬁtam lglghé b?mé@ﬁlirﬁteias gm%d?ifbﬁ b?ﬁih_uhé lﬁlﬁadﬁﬁﬁbef 30
is.then woynd on top .q e bund| e i ca at a
e, SOt i vt 0 2 e W G e BiabPen byyle Snd
Sumette drume218Qs the dhes R$h isbtatiMg hldund theaxis bpwve 1 n
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securing nmenber 30 and the cable 1 can all be payed

out at the sane speed fromthe upper w apping and
wWOTEhdiferentbetee®n thel firkk drididebendwingh ah@wsagpingei ng

applied to the cable dr on th ec sp that th

- Bfkphatishgob ot Lot dORED windh AR tiaesdit pea o
be driven, although it can optionaily 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 spsed sufficient to maintain tension in the support line
20 so that it stretches taught between the sheaves 23 in a straight fine,
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
21ais driven, and the tension in the line 20 maintained by the setiing at
the wellhead. Typically the driving gear governing the movement of the
lower winch and wrapping mechanisms are linked, so that the various
cablaes are unwrapped at the same speed, although this can be driven
from separate motors if needed.
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the lubricator 50 is |lowered toward the well head.

Al so, because the support line 20 is kept in a
straight line by the heavy wei ght of the |ubricator

50, the wrapped bundle of cables is resistant to

| ateral deviation 10by forces fromtides or currents,
and the fragile cable 1 is protected from damage
during the deploynment of th ssenbly. The service
cable 1 is typically held within the wapped bundl e by
friction, and the tension applied to the cable 1 at
the surface is'insufficient to pull the cable fromthe

bundl fhat.the cabl e travel s along with the
ullizine B 2aple o $EDiom ok Hee % dlotd Badis g
r emblecsuridlee tnwédpbefmge b @tnu mﬁtﬁéedlmﬁg h'ideﬁﬂfelﬁ tal;]u ﬁrabﬂsﬁn ;
upricator 1S an on e we ea
ﬁ}??saﬂ@f'%wﬁ&'e?ﬁ%cemww Bl nRse Inps e
c qualye@ badogétﬂeﬂélbrﬁlj £erdxisy WIRRiRE iubvibatok lsasiry débﬁﬁ(eﬂe
@1 g{gthe housi in the lubricator,
dé'ﬂf%@e ﬁ&aﬂ;@ﬁma‘i?p'?ﬂ 5 the, anpes fi'ﬂscf"e%alme Wwith ¢ he
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armkewemmf rtnghérg@rhaelcaﬁﬁ 196 ly dlb@leéﬂﬁkt h 86 that bR led\Sf"
0 e u n esecurln menber
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ieRel b B o R (AR e b "
t tvindinpthesoppaf lirel B0 droasd Me axid chlatt) Ishgpically very
gentle, so as to avoid damaging the cable 1, and the securing member 30
is then wound on fop 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 tum 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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5cable 1 is fed into the wapped bundl e at the surface
at the sane speed as the tractor, thereby avoiding
strain on the cable 1. At the sane tine, the support
line 20 and the securing nenber 30 are unw apped from
the I ower end of the bundle so that the cable 1 can be
continuously fed into the gland on the lubricator 50
at a speed that ensures that_ little or no axial
10strain is applied to the d8ble 1 bel ow the

| ubricator during novenent of the tractor. The service
cable 1 is thus protected by the wapped bundl e during
transit between the sheaves 23, and because of the

t dRYs 8ie Iubrigaker 50 s fowrered frofa theysurface readyl fer uagswithb il nt o
t t\ﬁe%é‘&fblé‘benﬁﬁ ssesdus&lbé&tﬂmtﬁemwaﬁdwg Gg\m% ahh
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excursion, and i s reversi ng direction to travel gack
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line 20 and the securi ng hber are wrapped onto the

| BiRdubrigadpr dﬁo iB W%@M@(&m wallbeadr Algof hasausatheupper
2065Kbrt 1R ﬁeﬂé‘mb%trallghﬂlﬁ W’ME rh@ﬁivgaﬂfig ofihd h nost

of the |oading durin ecover el n on the
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recovered Iin t manner earin on the
stpage dyingthe deploymeniof thmassembly: B seswt:e)c@i@e 1is

" HRRUAY Réld WthH"tﬁe Wﬁtbuhﬂlﬁ% e iohh§nd fd8Enabmch and

W appi_ng 25nechan are sto after the tractor is

r dR3digd @ the; gable 1 akthe sudagegs mUEﬁ@m tepulidhe eable am onl y
tIHE DURBR! s¥AHAE meaﬁsuew ﬁ%lé‘éﬂoﬁ@ﬁﬁlﬁ%é%}r@é gu&&%meed

to recover the |ubricator 50 to the sur this
cHrelation will be controllable to alter both the
length of twi st (pitch) of the lay of the securing
nenber 30 on the service cable 1, and the tension in

t Hace e ubricgtarsiseaches the welthead, 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 Iubricator 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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5G her nodifications my be made within the scope of
the invention. For exanple, the positions of the
service cable 1 and the support |ine 20 could be
reversed so that the service cable 1 Is on a drum and
the support line 2 is fed froma w nch on the deck, to
wi nd the service cable 1 around the axial support |ine
20. When tension is put on tge support line 20, it
10strai ghtens and the servi dé cable 1 becomes wound
around the support line in any case. Mre support

i nes, securing nenber or service cable druns coul d be
provided. In particular, nore than one support |ine
can be used to support 15a heavy unbilical. Further

S PRRAB &rabfoﬂﬁa\%yﬂ&wﬁ ﬂg!l \geigﬁuflﬂ'fg%é e8le 1YL, hTou nt ed

around the service ca further arns COU
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I nes e provided In the w apped bundl e

t @apbdwsd%d inia hanvaeprad kungls aldhe atirfageat the same speed as
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cou e use to con e
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appi n e outer or
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t trastor. & hegiendesseatle Ais thys aratppiod by the wgblg&hbwle:om d
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pltch to the ca e coul
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OGybdlaftially paralle! to the conduit through the gland, thereby enhancing
the seal, and reducing the risks of damage to the cable 1. When the
fracter is finished its excursion, and is reversing direction to traveil 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 fower end of the bundle 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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| ong continuous | ength. To unwi nd the cabl e/ropes, the
tape may be unw apped or cut therefrom In sone

enbodi ments, the initial |ength of the support |ine 20
that is payed 5out to lower the lubricator can have a
| arge dianeter and a high capacity for |owering the
heavy lubricator Into place; the subsequent |ength of
t he support line 20 may be % pered to have a | ower
capacity and a | ower breaki strain, as it is only
needed to maintain the tension in the line 20 and to
support the cable 1; the length of high capacity

t | 20 10t 1y b gty |
R cprreiabe bl B oRHPIEIA WL PR dad (s OHt st (PG of

deRe Ry thesééchhﬁé meh®el 998 tKARAGIES Kalfit RPand thelté@sisipes

not conme off upper w nch and wrappi ng nechani sns
ur\@meft‘%ﬁ"éf"l‘gjﬁ‘ﬁfr@ﬁf +is landed safely on the well head.
15The support |ine 20, the securing nmenber 30 and the
cable 1 can all be pre-tw sted onto their respective

thF‘ﬂ"gj@O@f“Eﬁ?‘@@ gray\bgi raadewihin tha saope of RigdnvantiRitn§%%hen
ARIRtHe ddifioRs B'e service cabled™ GRd ¥l sﬂ:p?&ﬁ 066 P8 Bbed of

the |nvent|on the vessel does not need

208 fﬂwﬁﬁ@s%ﬁtx@eﬁ@éfifmabﬂﬁabéﬁ on QQ’@EAFWGPURBB'&F"&? és
T @ fedSRn B Withbr the d8Bk, % ARRAhE sBRAERablel NGroBRd et US

conpri sing 5a support I'i ne extendi ng between first and
s @&izheugRertiing 20. When tgnsion ispulioRdire SRRPQEAINS #Palt t he

}‘ 'sirﬁfgh%b%hdftﬁl{ sdPRYé BEbIO Y bedBMes RORNE hidlad tEsHIHeROT t

Ime in any case,

More support lines, securing member or service cable drums could be
provided. In particular, more than one support line can be used to support
a heavy umbilical. Further support line drums could be provided rotatably
mounted around the service cable 1, or further arms could extend radially
outward of 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 welthead.

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 {ine
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 orin a
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a first wapping device at the first point for
rotati ng one of the el ongate nenber and the support
line around the other as they are payed 10out to wap
the two together, and to unwap them from one anot her
as they are recovered; a second wi nch mechani sm
at the second point, for recovering and payi ng out the
support line; and a second ﬁ{apping device at the
second point for rotating o d of 15the el ongat e nenber
and the support |line around the other to unwap them
fromthe one another as they are recovered, and to
wrap themtogether _as they are payed out. 2Appar at us
asloag caniiadoysiengt Epynvmszthﬂ gablefrenes, tei tage MaYibee t o

Wédﬂé@dr*&ﬁtfﬁ%%?ﬁm | i ne between the two points.

paratus as claimed in claim1 or claim2, having a
further el ongate nmenber and a further w appi ng device

aturgrg@fﬁe emﬂoat difls Wﬁ@mmﬂféngwf% fritht PEhAi® e

romt esu ort aratus as cl ai ned
i @uawoweé@@dﬂbfga@lr aamn‘laven% largg #ig er|aaa§thlgih@apaclty
S I ng
oﬁ?f“?“ﬁé%sdﬁﬁ‘??ﬁgﬂf e e up SRR on G orey
anes

i §um@rbﬁyﬁ2(bmu @F%hﬂj&tae'OWﬁh%'macéth"Q ﬂgw ppor t
g@askﬁ? §tgﬁn Tl tsi& oRfrdbdeidmAiRidirAiRB 88hsiSH ihhe inkeso at
and to support the cable 1; the length of high capacity support line 20 can
typically be slightly longer than the depth in which the |ubricator 50 will be
deployed, so that the lower capacity support line does not come off the
upper winch and wrapping mechanisms until the lubricator is landed safely
on the wellhead.

The support line 20, the securing member 30 and the cable 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.




10

15

20

25

30

23 S5Apparatus as clained in claim4, wherein the
securing nenber is in the formof a strip, tape or
ri bbon. 56Apparatus as clained in claim4 or claimb,
wherein the securing nenber is resilient and wherein
the apparatus includes a secgping nenber tensioning
device to tension the securing nenber as it is applied
to the support line. 107Apparatus as clained in claim
or 6, wherein the securing nenber is resilient.
8 us as claimed in claim7 wherein the securing
n@ﬂﬁgbﬂ% a reinforcing device to limt the
nHX|nun1extension of the securing l1l5nenber. 9Appar at us
as claimed in any one of clains 4-8, wherein the
sdeur i ﬁganmﬁuerfomse inchangling asr @lpagatesnember. tseapparatys
t he el ate nenber or the support |ine by adhesive.
ZﬁoﬂﬁJgﬂg}atus as clainmed in any one of clains 4-9,

wher ei & @ippoiliife éxengia Wgtﬂemeeﬁardzearnsi sycendpaiifted
around the el ongate ne and the support line in

di £ 1 or @firshwinel BRehamisMea! the Hsst point for paying out and
recovering the support line;

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

a second winch mechanism at the second point, for recovering 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 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 line.

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
elongate member and the support line at the first point, and unwrapped

from them at the second point.
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2511Apparatus as clainmed in any preceding claim
wherein the el ongate nenber is depl oyed along a
central axis and the support line is wapped around
it. 12Apparatus as clained in any preceding claim

having: 24 at | east pgo support |ines
respectively extending between the first and second
poi nt s; at least two first wi nch nechani sns at

the first point, each of the two first wi nch
mechani snms bei ng configured for paying out and
5recovering a respective one of the two support I|ines;

amd  Appathtus@RSdlaii¥d m%é’iﬁﬁjﬂﬂ@vﬁéfblm@&tﬁm@ Abmibee s in

second p0| nt, each of the two second wi nch nechani sns
béh@l@bfﬁbnfagtﬂpe@ﬁ%ﬁf filkk@veri ng and payi ng out a
respective one of the two support |ines. 1013Appar at us
as clained in any preceding claim wherein the

weappi Agppdestusess claimyd meclgiabl or diaimss, hehdrginatheasegaring
for rotation about their own axes which coincide with

t lﬁ‘ée'BBﬁE isdesiigntand WheESia ths apparatyseincludgs mpesuindas
bR ShoENQSERES S Rt WSE LB E e

ate thusuigsbrbiinesheaves or pul l eys away fromthe central

axi s between the first and second points. 15Apparatus

as claimed in any one of clainms 1-12, wherein the

Gel ongxgab% ri¥dRA olaih R BURAA] 4, 61, ARl hBecuring

securl er are spooled fromdruns that are

r onexnhelt i reeiliankd away fromthe axis of the support
line, and which are arranged to nove in a circular
pat h around the

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 line 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 line 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.

12  Apparatus as claimed in any preceding claim, having:
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axis of the support Iine as the elongate nenber is
bei ng paid out or recovered. 25 16A nethod for use in
handl i ng an el ongate nmenber between first and second
poi nts that are spaced apart from one other, the

nmet hod conprising: paying oug4a support |ine between
the two points; 30paying out an el ongate nenber

bet ween the two points; 25 wapping one of the
support |line and the el ongate nenber around the other

as the re, be out fromthe first point: ,
o ur an Bt Fiast REb SaRdt ind fesoeRiven exlaridtia Bl Hsn e fist
f@ﬁmsgegng?gymgr as they are recovered at the second
poi nt A nethod as clained in claim 16 wherein a

secur | ﬁglera@hbre@ fird wiretppeghanistsdat the fisstnjal eagepbthe

7 i ST isotabliRadhe i pokbRlsiBh Pyl FrPe

C heddveting a/\ﬁa%p@cmet bee sethe tWigsupprelindss amund ar ound
t he supgort lTne in the opposite direction to

chosend lwgw@ﬁemnqmmhﬁgeg@amﬁqut fhe sqp%pg,@t each of
e @@o \/\%‘Zdrana R @?@éhﬁl%%lﬁd‘(:%&@& X re€b ey and

paying out a respective one of the two support lines.

13  Apparatus as claimed in any preceding claim, wherein the wrapping
devices comprise cable drums being arranged for rotation about their own

axes which coincide with the central axis of the support line.

14  Apparatus as claimed in any preceding claim, wherein the elongate
member, the support line 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 line 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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15el ongat e nenber, the support |ine and/or the
securing nenber are payed out under tension. 20A
net hod as clainmed in any one of clainms 16-19, wherein
the el ongate nenber is deployed along a central axis
and the support line is 20w apped around it, whereby
tension in the support line applied during the transit
will tend to straighten out the support |ine and make
the el ongate nenber coil around its axis in a helical
formati on. 25 .
wrapping one of the support line and the elongate member around
the other as they are being paid out from the first point;
unwrapping the support line and the elongate member from one

another as they are recovered at the second point.

17 A method as claimed in claim 16 wherein a securing member is
wrapped around the elongate member and the support fine at the first
point, and unwrapped from them at the second.

18 A method as claimed in claim 17, wherein the securing member is
wound around the support line 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 line 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.



