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o {57) Abstract: A winding tool operating in conjunction with a level wind spools coiled tubing in a helical pattern onto a reel. In one

embodiment, the winding tool includes a plurality of rollers that are urged against the winds of coiled tubing with a biasing member.
A driver provides controlled oscillatory translational movement for the rollers.




STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR DEVELﬁ%JI\g
Appl i cabl e. BACKGROUND OF THE | NVENTION Field of the | nvertdi h resent

~inventi oo ®ledsds generally to devices used to spool conpasiTrigsocosZoed
tubing. 10 More particularly, the present invention relates to devices

that engage conposite coil e upUBINGIWINDINGFOPLOIl i ng process. Still
nore particularly, the present invention relates_to devices that

conpr essi vel y engag&ROH-REFEREBCE JhRELAd EEbAPBRIGABIONS t hat is bei ng
spool ed on%\g(g%riiel 0 Still nore particularly, the present invention
relates to RPUSAM%at oscillate axially to conpressively engage

consecuti ve wi ndi ng OfFNMBENIOSEGA RINGHEDERIATG. ¥ BRONSORRIRI ng spool ed onto

a reel. 15 Another feature it ARCPresatVENUENMEND rel ates to net hods of
' spgoling conposite coiled tubing onto a reel in an even helical |ayer.

~ Descri pti oriNefAppieatite]l ated Art Coil ed tubing, as currently deployed in the
“oilfield industry, generall y.i QIQILE? Fﬁ cylindrical tubing
" made of netal or comosi?@é@#@tﬁbm% i've ybﬂﬂ n cross sectional 20
- thi ckn@siy o4 1heshtionbi ng is typically much nore flexible and much |ighter
t han conventional drill string. These characteristics of coi]ed tubi have

led to its Tisepicsenamicotien vddtes ppwralyi lorisviceprseddo spap ¢gPRosits Aeiles fieag:
into the oil or gas,well bore throu | I.he L N orm
ol oublore e Sttt iy s eB B G Biblesify A Ga7LERb: SHbRIRALoed Bepo
a vell  probat.| SaltHBieNGriiculaByY thegesenttivchdadrdlaed i dnicegakator
ot her ??ﬁ%tggigﬁ%in?h%oml | bore, elrk%ﬁ atz_gg‘cj)r e.;;%ei \?ate 25 bridges and .
packer sompresshsoerizageh Wibding phepropesits cadehiibing thaids beirgspeatsdire a cesteftiing
and cl ean- out .operations i.n the we bare, - ' Feby | el QOk;S
dounholer PHRECHRL BF Eresrr gy e 2 stap Laicay hab Al SRl o collpbsioBhs
parti Ceﬁgagé YeoSRitie Wi 6t esmpsiite Qleg Subibg Misnare oty spidled ontabi mepl.
handl i ng” Systens typically include a reel assenbly, al,tubi n 'inéﬁ‘?@t oF;
hedsl, Amdtist demlure of thalPresint iyventipe relatsp 1@ sreahpds P SPeRiEg %m%a%t%ﬁ glyong

t ubi ng and typicall 0 .,ncludes a cradle for supporting the reel, a

rot at i R§IOAE IIPBPe‘é%olﬁ%ﬁal%Yﬁa’ retaining the steel coiled tubing, a drive

not or t&séﬁtﬁh%fﬁ{&qzdlﬁ@d Artand a rotary coupling attached to the reel for
_t‘h._e i njection o g_as gr 1i_rqui dsei nto the stg t?él coi.l ed tubi %f .%':ﬂie t Ul?rilaTlg
i nj ector hedebilsdytsbings ansurentle deplpyadhin diccg} éo‘?‘ij\éﬂl}'_t 155?‘?{81_ TE _
Cubi ng T ARl B e Od B g B R e o coone
20  thickness. Coiled tubing is typically much more flexible and much lighter than conventional drill
‘ striﬁg. These characteristics of coiled tubing have led to its use in various well operations. Coiled
tubing is introduced into the oil or gas well bore through wellhead control equipment to perform
various tasks during the exploration, drilling, production, and workover of a well. For example,
coiled tubing is routinely utilized to inject gas or other fluids into the well bore, inflate or activate
25  bridges and packers, transport well logging tools downhole, perform remedial cemeqtmg and clean- -
out operations in the well bore, and to deliver drilling tools downhole. The flexible, rlightweight
nature of coiled tubing makes it particularly useful in deviated well bores. |
Conventional coiled tubing handling systems typically include a reel assembly, a tubing
injector head, and steel coiled tubing. The reel assembly stores and dispenses tubing and typically
30 includes a cradle for supporting the reel, a rotating reel for storing and retaining the steel coiled
tubing, a drive motor to rotate the reel, and a rotary coupling attached to the reel for the inj ection of

gas or liquids into the steel coiled tubing. The tubing injector head pays out and takes up the steel

coiled tubing from the borehole.



metal s such as steel, these systens do not take advantage of ?g@ﬁ}i i-al

properties inherent in coiled tubing made of conposites. ond Mperty

i's that G@m@,%]i,ﬂgg coiled tubing is significantly lighter thaysissescoi! ed
m

tubing of simlar dinmensions. Another useful property is that conposites 5
are highly weslkSrptart QifeatthSHE thATAY SsteMdi &8 shsrRhdS ToRcARRGEERWhidE of
steel coiled tubing. These unique characteristics of conposites %‘ar kedPy

i ncr easelaksisaci pestagli basd systensioofot thkiel ddvattadeny braelisial propertids iclemgosn teiled
coiled tubin Thus, conposite coiled tubing may all ow well  conpl.etions. and
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handl i ng systens that efficiently and cost-effectively 0 "depl oy extended

| erdgt hase dfigldp mpsssanteto detiguediailutsl rechichais ofen s anmceri meth pedl ooiled tutsngelThese
coi |l ed t.ubi handl.i ng. syst ens do, ngt .adequat el y addr,ess e.uni que "
o obl HESTTBFE T Fr CRSSECR O S e o s e AT HEind arasersny
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"snaki ng." Snaking occurs "~ when conposite coiledtubing is reeled back onto
t he spwotkofvels|towleptips previoyslylooinéesiie aclSnvdd myother ifethds.i ndveasr, dlrese midesatied

non-uni form coi ling.9f the t.ubing upgn the spool ass |y, so that e,
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di 5y up§gfopdent®s |@fotisT coRPbsitesdonb@bdbisPace is no | onger naxim zed. The
tendency of conposite coiled tubing to "Snake" appears to be caused by
non- uni f or mAttithsssame time, peorpossiesd ogtled ibing handling systemadanoteadedpentely address
attribytabl.e to__.variangces .in.the manufacturing process. Snaki,ng,on,.the
reel ol PEGHS BsotRES (NFRY BUboRE s wolg B Hur Ty CSUlRlEs e handing of
depl an&ﬂ%osﬁ?@%ﬂ&d Qibing ishﬁfeﬂ%ﬁﬁﬁ@ﬁt@@%?r%r@ﬁl@ﬁﬁ%ﬁﬂ FEARAn L 0SEnAing occurs
service. 25 Prior art coil tublgf hand

) [ | ing systens often include a 1evel
wi nd t Waen cempedits doded tubing Faealed backrmgite thdispetlfpllewingg tep dewhheler Snaking is

sppol i |Je a Level w nd. I Riti l.ign the conppsite coigje_ '
¢ 05 ng Bl 41 G Bt i mOhmEiep R obBirk & ¥ £ Dbt e RRC Rt blYE R St e
| nsuf f bedagized tishidRinwaich thE@uisiA® @ Prefradd. tol it SiHf S idispaftePBsd usd8f the reel
conposite coiled tubing may junp, |eading all subsequent waps to fall into
a hi ghPipragadpadedape ongenimgsingasd. Whegpindrgopaf cosmesitpeoilse tahing ot "seakel gppaats

t ubi ng SQ U shall nical.restraints in _certain

appl i céﬂ%%@ﬁgﬁbgen%éﬂn%?%r y ﬁggﬂgﬁﬁlgﬁﬁﬁgﬁ%@n ’ ‘?’fflfg lljrclzles A%t B Ellt%hbélwlwode
conpl i anarces hethe Mannfaeflriaf prodeydr Subkigg PWnsthe reel T lea R thRNbInG! be@bming
presses agai nst the outer |ayer of steel coiled 30 tubing to prevent the

st &€& éaeledgdvming ppcrysHin denloxansnh PRsFatioRw teEbyy iefreasy precss dimne ammhjogst of
systems'él%icesorrevmm effective for steel tubing, because steel coiled tubing
tends to unwind fromthe reel to release the considerable potential energy
gai ned when Rrive agttoeéiltulsiag heatiing sy stgmis ditbe fichide adeve i that rivel Kok bad fore

the reel. . . . .
?ongltudmally along a reel during spooling. While a level wind may initially align the composite

coiled tubing in a smooth wrap, the tension in the spooled compoéite tubing may be insufficient to

2
LW ]

maintain the smooth Map. In such situations, the composite coiled tubing may jump, leading all
subsequent wraps to fall into a highly undesirable sinusoidal wrapping pattern.

Prior art steel coiled tubing systems also use stationary mechanical restraints in certain
applications. An exemplary mechanical restraint includes a stationary wide compliant roller
mounted on a hydraulic piston. The compliant roller presses against the outer layer of steel coiled
30  tubing to prevent the steel coiled tubing from spiraling or unwinding off of the reel. This system is
somewhat effective for steel tubing, because steel coiled tubing tends to unwind from the reel to
release the considerable potential energy gained when the steel coiled tubing is bent to conform to

the contour of the reel.



11 AUG 2004 In contrast, conposite coiled tubing does not exhibit as great
a tendency to spiral or unwind in a simlar fashion because conposite
coiled tubing is relatively nore flexible than steel coiled tubing and
thus requires much | ess energy to bend. Instead, coil tubi ngi tg{}gszé[ﬂ ki nk,
or shorten in length when placed on the reel w thout back-ddn
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mat eri al tubingtqlrriptﬂdicaﬂbtendoesifmmtmcnﬁemtose such handI i ng systems SUMVARY OF
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ranel at i Saq RIS LEe bl of BB 1650 br Bl iale o ruS3Ranny
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coil ed tubing, the w nding tool R glﬁnﬂ*ﬁrﬁ? aV| ng frame, an axle
di sposed within said frane, anc]ﬁﬁ ura%3 of TolTers rotatably nounted
on sai d axle; & bicasipag. tepesent unmnhgp spauvaﬂegm dmlda@tcrmstfort lereele edcgivingi d

bi asi g %ﬂp&ﬁu@%&g%saoftaﬁlgpag ST TR sesc%sﬁbfﬂ Uniing, ' A0RAR lodt

bott om portion conn sal I asl tom or ion; and
a driver copprigingayignige $)a$1n|0119as)e0x1rs‘ac do dhrei reelr aqdraﬁaptdd IthS@S agalnhsatat)teyst one

h
transl at '»9}?1@%11 TRV SITE Albid 6% 3341% g{i{ﬁgﬁ amLiranX%tra(ﬁéc](}&}agE? %?dpa‘?‘r‘éam qtn Skl &sgnt

i nvention pro Vi'des a Wi or a reel
coi | ed t utibsing, merhlesr Wiginli sl £6dd agabmipthe sichgind a C’gurmd@sdlvamdngltff $aahgq1dfarsa1dxl e

i sposed wkhihiaak s ATPradAlo bRl Yol a0l ers rolatably mounted on

sai d axl e; sai d gul de agalnst the reel, said
bi asi#fg nenberhlr@avthﬁgma%t ths pp@mtumntsmws aqv@ﬂngfaolcfogwecﬂeadﬁptm sapd a

bot t om posti8llie RilBARBid gog@%aﬂg o8 gahgﬁi%aa grfra%t %9%3&)&%@

and a drlver engaging s base, ~ sal OVI oscilTatory
transl at i within spid\ieamenends o plusabitstiof tolere rotah@veilwngécnt domlsale @nhmu&emeraber

t hreaded &g&g s Emﬁéhéiaﬂ{ il e, SRIBLERE reRbl 6888 od SALSSLEW 0adARLERE tO

engage sal ase threa
frame and a bottom portion; a base connected to said biasing member bottom portion; and a driver

25  engaging said base, said driver providing oscillatory translational movement for said base.

In yet another aspect, the present invention provides a winding tool for a reel adapted to
spool composite coiled tubing, the winding tool comprising: a guide having frame, an axle
disposed within said frame, and a plurality of rollers rotatably mounted on said axle; a biasing
member urging said guide against the reel, said biasing member having a top portion secured to

30  said guide frame and a bottom portion; a base connected to said biasing member bottom portion;
and a driver engaging said base, said driver providing oscillatory translational movement for said
base, wherein said base comprises a threaded bore and said driver comprises a threaded lead screw

adapted to engage said base threaded bore.



-3 11 AUG 2004 In another aspect, the present invention provides a w nding
tool for a reel adapted to spool conposite coiled tubing, the w nding tool
conprising: a guide having frame, an axle di sposed vvithi n said frame, and
a plurality of rollers rotatably nmounted on said axle; i'i (gziﬁﬁrrber
urgi ng said guide against the reel, said biasing nenber

portion secured to said gui de 5 frane and a bottom portlon a base
connected to sai d asin bott om tion; ..and driver, .engagi ng
sard base, sai B GpRARRE gL Bt BRALS PR e TR o oL

sai d basecdmpositeesoilet nfumg; ﬂlengmduhg It@as:bmmg' ai gm&l lsapmgeffhnteoaﬁxklald:@omﬁt h

sai d driver rein sa d s_an not her ect,
the pres enthin g %@ nfeafng h albdr oY “ﬁegy ethid EM%@ (f)ungeldl Oﬁlgsatdo%/ﬁ?ee (fa}flﬁfbrf%ﬁle a§ ont o
a reel whegag tsdtié goidepgdist the c@l, Ised biasibp nmber Iswmg apép irkord @cutedtiehidadlde

gg;/g t Ea,frr%né St}Oormpz%tlg?l)ﬁ))iluraalt ¢ c%er&et% (ghlﬁﬁgg/%‘embﬁ ﬁat‘?{ﬁg"‘%@&)&g ét u}l?eéln gl ng
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menber . said gu1de said dnver providing oscillatory axial movement for sa1d gulde
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25 Example embodiments feature a winding tool that maintains the ordered pattern of
windings of composite coiled tubing as the tubing is spooled onto a reel. The winding tool may
include a guide, a biasing member, a base, and a driver. Soon afier a winding is spooled onto the
reel, the biasing member urges the guide against the previous winding so as to prevent undesired
movement of the winding. The biasing member is mounted on a base that is propelled by the driver

30  in a oscillatory fashion along the axis of the reel. Optionally, the base may be adapted to ride on a
track that provides stability during movement.

In another embodiment, the winding tool features a frame, a guide and a biasing member.
The frame includes a lead screw on which the guide is threadedly mounted. The frame also

includes a belt arrangement for transferring rotational movement to the lead screw. Rotation of the

3a-



The frame includes a |l ead screw on which the guide is threadedl y nounted.
The frame also includes a belt arrangenent for transferring rotational
novenent to the lead screw. Rotation of the -3a 11 AUG 2004 | ead screw
propels the guide in oscillatory translational novenment. The gygdeiiias a
plurality of rollers having arcuate surfaces adapted to receive the

w ndi ngs of conposite coiled tubing. The biasing menber connects with the
frame and [ |nst ndl 5 .The
various ch g#‘g%%p T % b tﬂgi%le&se&cﬁ?:%&gé %Q%ﬁ&g@&m melt- § %%?ld? eat rig‘mhtyvﬁfl | be
readily mﬁptaﬂlewng egudth egticskidapted td recetwrethamlndmgsmf rcemdosntg cbllhael thigihg. OBkieng
detail ed I di nents. of th ntion nd by
referri nggi? s(?)ﬁ:g{ h’g&ggrgco(ﬁmw%ng E‘ir zr\ria\itngdand qﬁ%&#@ | B ‘%—@

11 AUG 206idinggd 01/ 63084 PCT/ uso1/ 04204 For a nore detailed descrl pt| on of
the preferred v nt| reference

made t5§ t he acg%g) r’rg%lnogg @ﬁar%ientsp& c&sc%\%%&] abcgvg & a!s oih f?atur% é\{ll a{'e%cf)lryl

t ubi ng rempmnwta#gmwé@ﬂedfieamumumgn wadlegrﬂmdmlmntg dy:faﬂed]@smmenf the iprefarredi on

5 Figure i f I nesent i nvention; Figure
3 is a par lj’O%f]{f]e%lgscotq|ﬁ10r#ét‘I%Il\é\]/c’?lea %@g@ﬁ%ﬁﬁtﬁ%%& éaﬁ%mg Hent="of the pr esent
invention; Figure 4 is BREEMBESCHWTIDN OFSETHRDRAWANG8e enbodi ment of the
pr esent i nvent i on; Figure 5 is a side view of an alternate driver/base of
the Figure 4 enbodi nent of the present invention; 10 Figure 6 is a side
view of a second alternative enbodi nrent of the present invention; and
Figure 7 is a partial cutaway view of a reel arrangenent using an

enbodi ment of the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT Referring now to Figure 1, a preferred winding tool 10 is shown
as a part of a system 15 including coiled tubing 12. a reel 14, a cradle
16, and a level-wind 18. Coiled tubing 12, as used hereinafter, refers to
fl exi bl e tubul ar nenbers made of conposite nmaterial or any other nateri al
that exhibits a tendency to junp or snake when spool ed onto reel 14.
Conposite tubulars are discussed in U S. Application Serial No.

09/081,981, entitled "Wll System™ filed on May 20, 1998, which is hereby
i ncorporated by reference for all purposes. 20 Cradle 16 is a conventi onal
support structure for reel 14 and may include auxiliary
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connections and equi prent such as are known in the art (not ?hw\@)zgﬁeel 14
Is rotatably disposed within cradle 16 and.may be capable‘& stori ng

t housandswofi/kmes of coiled tubing 12 and thus may be sevecaludoesszoin
dianeter. A design for a transportable reel 14 is discussed in U S

Appl i cat i orFdBer nadre Notailed/de821p8ai , off the geteferbd uambyoddme? 06f0tha nete emt iibvemdion,
"Coi |l ed_ Tubi n Hangl)l I ng, 25 Systens and t hods" whi ch is hereby

i ncor PEEERSE HY Y élr%ﬂ%ééo fgrRceRP RUINZHRATENY 6 | ncl udes an axl e
(not shown)pibhat) BNAREES: LRl nhing A% S gm'éﬁtei*eat%lﬂngréﬁeﬁ%@(ﬁiﬁ{eﬁpbﬁ&h@gﬁ'&kﬁp
by a notive force such as an electric tor coupled to a belt drive or a
hydr aubiertidnj ve. Typically, the operation of reel 14 and an associ at ed

tuhing injector (.not.shown)_ are . cgordinated in order to pay out and
et ave. bokg ATBIHE DY DU RGIROT A B EE SBEINY s pool ed 30 onto
reel 14, | tFiﬁ%rfe@{iﬁ{a?é%tﬁﬁsécﬂ@ﬁal hiewpPbOHY FEnfY e RrribBY RSt Of thgﬁiés&ﬁﬁmyt!nﬁgh;“gs-

For purposes I scussion, "spool ™ or "spooling" refers to the
process of Figtatding salenaey of Arst gicgnaiveiembodithed of teipnegentifvenfioim ndi ng" or

"wi ndi ngs" refers to.a l.ength ‘of coil.ed tubing. 12 that has.been di sposed on
ol 14 byF B o B of o aterikth SRk e BDGEFET P ReLTE AR B R
nuner a,y&ionEach winding 20 is initially positioned on reel 14 in an
orderly helical fashion by level-wind 18. As is well known in -4 11 AUG
204 WO 01F@8estisRGideUs64 b4 &3ond hkernative dnshodimentod tiedresent invesioa; ahd ve

mechani sm t hat ovides.controlled transl| ati onal novenent .al on | ine
paral el t oPEHE bisiapagtal FIBpaY vl RUAESHET I PEde ST dBRent E the eyt
SWi t chit.B@lon. reverses the direction of travel once the axial ends of reel
14 are reached. Thus, during operation, level-wind 18 noves in an

oscill atory traf3EBAIIGHADESASAP BION OFTHEEPREIIRRD HMBODESENEel s and

| evel -wi nds_are.general ly known in.the art.and wll. b apparent to one of
o d nary 'sKREFTHE PR 8 HES Rl gr BETRGrey, WiHupap! 1.0 AFewb BE ariert ofiasmgies:
Wi {4 nofidatg chilegwssiRg 15 A8l 84, la orREE Q6! hriila RRW-ind  DUCEER wbingdiNgs Leed
10 engages and conpreSses each winding 20 forned by |level-w nd 18 (Figure
1) andhemimaftent sgfensrio dlexibde tubtipr membess made @f womposits metstiall@ anyoothercinggeis] a

' k 100, i 110 b 120, bi i de 1 d i asi '
renber TPREREE Bofiasaey 1 Mgl ot sSfdorBet Stk Be Sa R Shsielt AP aren
by | evalscidsefinl 87.€.FAPiRtidd Sefali 6. 457081, D&RIhtiasd ‘v'b&ungy&e{n,i' FHleh vh k2020

and prevents it fromsnaking. Referring nowto Figure 3, track 100
st abi | i128% whigh igberehe ncorrordiedley refaencadei lHBOT® one enbodi ment, track

109, prefera i udes four.rails 102 arranged in stgcked .pai red fashion
182000 sur r G i B F oo Peiohdy HirbPRaaRROBT Icb 34 hCuEs Al Spldl
dowel s cofindchéiss ard kghipaichy ehch ad @td Bnohd? inale afNfbt SBowidl | Réelt BPUl Rbtatabl
menbers. It will be understood that a_ particular application nay denman

nor e t EROseguVithiai ¢radle 39 ad may be sapatie of slwsing Hbenspediy of &t of agled tubing 12

and thus may be several feet in-diameter: A design for a transportable reel 14 is discussed in U.S.
Application Serial No. 09/502,317, filed February 2, 2000 and entitled "Coiled Tubing Handling

25  Systems and Methods" which is hereby incorporated by reference for all purposes. Cradle 16
includes an axle (not shown) that engages reel 14. Axle and reel 14 are preferably rotated by a
motive force such as an electric motor coupied to a belt drive or a hydraulic drive. |

| Typically, the operation of reel 14 and an associated tubing injector (not shown) are
coordinated in order to pay out and retrieve coiled tubing 12. When coil tubing 12 is being spooled

30 onto reel 14, it is preferred that it produce even layers of helical windings. For purposes of this
discussion, "spool" or "spooling" refers to the process of rotating a reel 14 to draw in coiled tubing
12. A "winding" or "windings" refers to a length of coiled tubing 12 that has been disposed on reel
14 by rotation of reel 14. Windings are generally designated with numeral 20. Each winding 20 is
initially positioned on reel 14 in an orderly helical fashion by level-wind 18. As is well known in
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- Further, although a circular cross-section has been shown fpt Aud 280402, it
w Il be understood that generally squared configurations or_other
 cross- secWOM4B0%onf i gurati ons may be enpl oyed just as .20 Péggl,lqoymzpf will

I b d t t hat t b 120 wi di
o g S Sk 0o, ok S 8 oRer Loy Daes 120 M RGeS, SPALL 10
and de bwaﬁﬁgwaﬁuep BlaxfsQf rhhier 4. PaREE indhAMisr if@R8S S Madi@iHb ARFch Meht

ot her or‘ces e encountered during operation. Indeed, ~“such
anal ysesecmasythe lddeccmmeofttiaatl aae Itlw 02 amdy obmekl4 merraa@ddal"[ﬁmge;tuneg opfrajien,j s

f ound th t dri 110 Vi sufficient support for base 120.
25 Ref@?’ Flimigd é\élni“?ve?&}" g'hjlst Brg*iaéwi} a?l'i"&‘bs on driver 110 and provides

. Strqictural ?’ﬁ@ﬁ@éﬁ%ﬂ f@ff cradléd, (i'é‘elsléﬁh SE]-Qsh RPEE f@&ﬁ&ﬂly Basen R Ghebire b Al Yoo

i ncl udes a chassi 2, el ght wheels 124 and four "axles 126. Chassis 122
.i ncl udegspazent ttrmaotﬁ”d)rdhomg skibign alapt. ed ctadimglye theepalteadhrs of @i e gnsThilknot be
~rotatign of 3&53@ slcrew 112 is converted into controlled transl ati onal
mov e e AECHEFe 12¥90. Axles 126 are disposed in an outboard fashion on

‘chassis 122p.Eagh, axeolBdus UBPRIHIm W1 Woedlgageb24hd3borastanics datip wihdigg Q0

track rails 102 during translational  movenent. |t should be understood that

more Gormkdvier lewrlerind 1B2Figuy 1) endstbd rowtion ledtred ol IAePrﬁfmﬁfs]eHlI\dNEeIOObr]Oany

ot r sui abletr | at abl ) ort _ devi Lce na stituted f.or e
artiRan fokk 00,8 $10 3RRR) 20 b e, PRLADE biabifh S @ JHOCASS,

V\heel S cditdt tubirg §€ ShoolRadH re@NY4 &k B@Bﬂﬁﬂg Mhshidhahy RYEWVES] 8S(Fadirt i1}, pufderi 3base
120 during translational novenent nay be satisfactorily enployed. -5 11

AUG 200b4ars wottereskoddd woringsiandazeventspefremspalignggai n to Figure 2, driver

110 rotates ad Scre 2 aho X r.o t

pr edet er m n&’f THe HSWVy? ?L‘lég}’é?g ﬁ%%(d{@c%%]evﬁ?fghg o&?rgg@@éﬁbaééﬁ%ﬁ é%c?rdlqghto
axi s ofopé e@bodithedt) dracpn@o/Fﬂﬁﬁ-aﬁw adldedlfOraits tisiradged substaskdd wiiey fabionl
to the full length of reel 14. The rate of travel

be defi ned
axildl @hétsmeunding 2okeadrsrew i1da- oRailsel 021 may ToqsmRrie| w%ldt Eféereg%‘gee éfoe}f Wgﬁfel
T T SRHEPREN ik i e A HE TS, floufiflchditbet DR i 2o ROGSH O fhaf B

14. Th Conposi bin I S expecte

rate ofpatticalse hpgitetibrimbedenatii8nbiaharplir falt 202 Gﬂm@ff réqaire 1654 thanByurtrails 1G3.
into account the threads per inch of driver 110, the rot atlonal speedtgt
d

reel 14urthere altepuse Grcylap Frassreeciion dipa beqrt shosa fob IR & Wilhe wedestoog,
{raver shTRIE 400 ASEREAR SRr (b lsonal Po BRRRANR Sl s

f oroed edsity. Etgwi&lftﬂsoslmﬂdbﬂs@oﬁlﬂmdaﬁng bpersddnl, based 20 vl isiposecbentiml nsorhewoand
Ui DI AT Presvian g AD0SERIS MOMFEINASHGPRRES dogit DU Foout (B fikes
e Sy Sedal BR800 SO GEob B AASEURIITLS Lt
in the qeieasdyses andutiiconthai silon0Y mey deeliaiyatahadtogstheoif it i fewdabattdoiviel 10
Him t n(%igure 2) provides sufficient support for base 120.

25 Referring stiil to Figure 3, base 120 rides on driver 110 and provides structural support for
guide 130 during operation. Base 120 preferably includes a chassis 122, eight wheels 124 and four
axles 126. Chassis 122 includes a threaded bore 128 adapted to receive lead screw 112. Thus,
rotation of lead screw 112 is converted into controlled translational movement of base 120. Axles
126 are disposed in an outboard fashion on chassis 122. Each axle 134 supports two wheels 124

30  adapted to ride on track rails 102 during translational movement. It should be understood that more
or fewer wheels 124 may be used, or that a roller-shaped wheel or any other suitable translatable
support device may be substituted for wheels 124. Alternatively, chassis 122 may utilize sleeves in
lieu of some or all wheels 124. Indeed, nearly any arrangement that provides stability for base 120

during translational movement may be satisfactorily employed.
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15 Driver 110 preferably provides rotation of |ead screw 112 via a
mechanical link 113 with the notive force used to rotate rgélAUGH 2004
Mor eover ,ywglyh ¥sfss 110 preferably shares or utilizes the sa travel
= WO 01/63084 ; . \
reversing nechani smused by |evel-wind 18 in order to pr oﬁ&gﬂb@&’lﬂﬂﬂét ory

travel . Suc - ar RFaW... il rdi nation of the
novenent s OPR %@ﬁ-%%ﬁﬁ%ﬁd ’ Ifl?égfrlOl%ga&&dégag?cﬁggéﬁgﬁ A AR P @Sl Bate
130 r etl@0ns afpoedecomired tizhif mgvd?2 Licad etrder] 104s pispyeBparkileikb B ax@PofQEelSIABMKIANT

and mai ntai.n helical |ayering during the spooling process. CGuide 130

" ncl udeEoHaFy el alpas « dfvense whatamially pual toithe A1 leyeibiof rest 11ér The 3we of teawel
132 may, | & A cket Wi . | ed, theretkn. In e
embod nnt > ERrea EorEIR JuRhans® ool B e 12 S RRERE I PG B B W

136 Smaycobesgandrte thed gapmndiamyeteratieniled nbinig Eisgoolededn re¢li1g. amph, AL 7ESCE dahoa S
steel, elastoners or. natural rubber. Each roller 136 preferably includes a
concav & CSHPFLE BIbiags 1f1s £XReeind; thet the rate of Bavel showg be 2. 7/§ mshasnicationgif reddnkdave
surfacepddgiiS; i i.m t rhor_sh f il

Ubi ng T2 T S ot B el hertch b e e roRARE gp e sl 34t ¢
i s bei njammgtersl afdhe eemerel dinktd detnpdrehtsetie nkdGsamyrate of traxa lkhy be esamizhed] 1towill
each other o rotate__independent]y on axle 134. -

rmag beaII?wedt? y 3 -

Al t er nats PER phat s0eh agaig of Firyealions Jasol A Ingmecthiviplew egchosucsespiya wgnding 20
surfpacegasp M v \Q% &g' ; ' ' be
uselél). ew%r eongﬁg% tﬂ%SO‘E shgﬁﬁpég%géﬁ% e%lslt?eoo tﬁg@t%Fo Ia,(?:lrﬁ;}ésd %&%‘R’#%gg%n%t%}u%ed

i ncor ponafees Broplyf oneoefofuncontscuraadersentt ageble fAn providing argescAlatopy diiviag force for

provi des a rface capabl e, of i ntai.ning coiled tubing 12 in a helical.

| ayer Hse 43, Vé“eﬁ&ﬁab A7 Jlexespraigheling MGERANSMS PT EQAVEYQJUYRE ATangPmeRts ising

menber gedQ o efseIWideaits bragal . WL N | 1yt bl 0
as to radially q%rrpr%gg vmopr{di nsgﬁ%%éa amgtqé’rglgl%%4&f &I?%ies%gg %\l&%gp}e%e& _
r adi al | §mb@limentds pB3ES4mplaryVwIE 12 @OUinteRddd 10S@1ifuiaf4 outward in order to

dat h . ' nf, tial si f |] ed tubing w ndi 20
Spodl ed ont o et | yrradY PEPRRieton o 168 htcat o BEBRIAGHkIL T PaWe
132 andmbasRive3Brck Ased ROt Rel N I\Fl@lq:b@éd-l,e gri%i'tl"t@rpgefgf%’lﬁ gféé/}[::? ﬁ%lgg%gﬂ)e]séﬂje

Preferably, biasing menber 140 is provi as a plrsto
ar r angewaset revatsing machanisny nsedhy levelswing I8eintmadérsmpavidebescilamey anélc Buch an

monber Ar0erBs b TEQGT e soprimien of Tsgnete ittt h o e tthg a
threaded conRefkiin&L tPfigefe 4 v1HidRBE [GARDRE b WBARS 2 in Fidkt Bg;rcvem B

menber 140 nay be configured to provide a constant spring force throughott
t he2C speoinpkigeing graistadr hehialj layermgsiumipgdhe smoting piavesss hiidg1 FoinckadesTh &rame

oot S S d LESA SUUARY P Teie MIELBE i PSSt U
fg‘; }‘ i c i4 @Eg 34 \filg?,bssidotéﬁﬂem. MinZenel difbdHRSACH, BREE FINAMERLard fothtbll Gtbuniil o 42100

134. Rollers 136 may be formed from any material suited to well rig applications such as steel,

elastomers or natural rubber. Each roller 136 preferably includes a concave Surface 128 for seating

25 coiled tubing 12. The contour of concave surface 138 is substantiaily similar to the exterior shape

of coiled tubing 12 in order to closely receive windings 20 of coiled tubing 12 as it is being spooled

onto reel 14. Rollers 136 may be fixably connected to each other or may be allowed to rotafe

independently on axle 134, Altemnatively, a single roller incorporating a plurality of concave

surfaces adapted to receive consecutive windings of coiled tubing 12 may be used. Moreover, it

30 should be understood that rollers 136 need not incorporate any form of contoured surfaces. Any

configuration that provides a surface capable of maintaining coiled tubing 12 in a helical layer is

suitable for guide 130.
Referring still to Figure 4, biasing member 140 urges guide 130 against the windings 20 of

coiled tubing 12 so as to radially compress windings 20 against reel 14. Guide 130 moves radially
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- spring force should not be so high as to inhibit the Sp00|i?gﬂﬁf§@§%ion or
damage coiled tubing 12. It should be understood that t henk r ous

_arrangensphyi@n@svari ations that may be provided for w ndpogusemds2d. For
exanple, referring nowto Figure 5 an alternate track 200 and base 210
are showtwatdid bidsr eviedmnmidbte the geéwiz@Giicoafaeeal tino of afmlesl 2Bihg Hadme? DO
I ncl udes a_ 15 threaded_bore 212 tq receive |lead screw 1 and t bor s

214, 218000kdr@deresklt r BiEkingapgraberd40 1s intrRosed Retpge 2yde ﬁ@ér%e‘*%tan bagel 31

is prop 9%,,

t hr eadegquor e éf@lél sllﬂlaei'n gfg& de l?%é :Aﬁlt%gerr éﬁf ﬁ)é%ﬁ%’qﬁév\ré%% 1t4%298rc?rv (la%Ed
214, 21&s apdronalylisdez Qﬁrangaﬁfeﬁr rAqummwi)t thefbighitigemEchanismtthay beearedhaniat spfrfn g
the present jnvention is shown. Here, wi nd| ng t ool 10 ncl ydes a

: 300 a @F# furd chappbarihetproyides granbismesssyeoB ieaiyie R |40 may e el ‘al%gﬁ%e
rol | U 6"30’%& }!Ma 23 qaatu%lf%ua \}\ﬁr@?&ed?’&%n&‘%{ rcﬁccﬁhéé' ﬁﬂa@\é%ﬁﬁédu‘éﬁ means.

'vmndlng c0|Ie tubi ng two ro ers 302 are shown, nore or
f ewer r Bhitkersbiasiyg hembeed40 Braywerconfgtred ne prodiels aacdustast spging f@rcalttdoaghoeathe
- screw 314. GU| de rollers 302 are.threadedl. gorﬁ d on. lead %cr ew 314

Lead scPRRp! 1@54”%9?@%\@6@ HCHATINE OF feRcas g Sprige BRECIspPE Presreqiiged fo
connect g?lg:lg ROwidi R RAl d'égérfﬁtcﬂ{ thé Irfﬁf'ncﬁﬂp lrcat%rﬁ%é?ﬁrall?%@%m%rdesshould be

preferabl’y nounted on a | at f or m 320 d urges gui dé’ 300 agai nst
wi ntlh ngsuﬂ'ﬁiemﬂy biphlte thmmbzmtyxe 1desired mdviembnt cﬁppﬂ@iciubmgdZ onheg] 1dhélomieyen: thes

enbodi nent, ovi ndi ng, t ool h degre por Lit and
o aPgRLlsre Stidmel be'sq el B ipBbi theSte GHriong” daarecion B

- engages a newl ¥,ROet GBS Bt a%reafelﬁmhé;&ﬁtdr%géfﬁé&s Mﬁﬁﬁfubﬁé that ﬁlay be
snaki ng or other undesirable novenent. Reel 14 maégbe described 30 as

havi ng froeded Recondng tdol 10. died ekauplehrefaren aow so Eliguars.Ga, mmamﬁraqhgmﬁ)omdal

| ti , l. d t. I 2
Goner al 1554 A8 Bi5 GHO o A8 S ACestoegh P 20 Jhedet o G B8 e aP aedifi g
12§ gndspleQddd KRS 14 R elvekBAd 5208 19D SBalbNbraés21a0D16 td HRERS tRERARAN4.
through first quadrant. QL of reel 14. However, the tendency of coiled

tubi ng IChusgin thisakmengesneat, IbassaH) fseqwopelied swially by ﬂ@omtee@tmm betgen feag serewebis

t hrough t se t hi.r adr.a 1/ 630

Ty Usp EPE Tsaeaporchlo i SpbEAR St indadion i Rda ik e M2 hd il
and third quagéping SR to(ﬁ%tl% R fahbiher E0b&IIRA $fGh& Brebift mﬁ(ﬁhbﬂ 1s Dbwhne ierds.
Accordi ngly, w ndi ng t ool S E{)eferably I nstalled proximate to _the

bel |y ofwindulg ol 1A ioelydes & guds Adhaa drivere3 Khard ﬁdn@irm&mmr t3dB8i nguiie 300
gt <5, SREDY BN G B LBk B0 e of
requi r engymed t@ingd 1di fWENE o sliked BOD aﬁe%bwnqmerdmyfemawlrem mbgabe tubel. WwDRgENg
tool 10 be orienfed in another manner. Li kew se, may be ascertai ned
during 3 igclvdes ¢ hapsing 312 and a lead screw 314. Guide rollers 302 are threadedly disposed on
~ lead screw 314. Lead screw 314 engages a drive disk 316 via a belt 3‘18. Drive disk 316
connects to an external rotator (not shown). Biasing member 330 is preferably mounted on a
25  platform 320 and urges guide 300 against windings 20 of coiled tubing 12. It will be appreciated
that the Figure 6 embodiment provides a winding tool 10 with a high degree of portability and
interchangeability.
Referring now to Figure 7, winding tool 10 preferably engages a newly spooled winding 20
at a location most susceptible to snaking or other undesirable movement. Reel 14 may be described
30  as having first, second, third and fou;th quadrants Q1,Q2,Q3,Q4. During normal spooling
operations, the level-wind (not shown) directs coiled tubing 12 to generally the fourth quadrant Q4
of reel 14. Back tension in coiled tubing 12 tends to diminish the likelihood of snaking as coil
tubing proceeds through first quadrant Q1 of reel 14. However, the tendency of coiled tubing 12 to
snake usually manifests itself as coiled tubing 12 proceeds through the second and third quadrants
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installing winding tool 10 a location other than the belly of reel 14
provi des satisfactory performance. Thus, it is seen that w n0g QW 10
may be adapted to nearly any spooling system During use, tHe reel

rot at ed ir‘l’t? fer such that the coiled tubing is V\Athdra\AﬁCTﬂJ@mlﬂﬁé" 10

borehol The co d.tubin ed by the level-wind into a specific
ar ea orQ'ttQa’ P%@F ‘ﬁs E’héran g?f‘”@?‘h@@l sscanhag tawl quadeansy Qenh@3riseften

the le & g I
conseetirue b Rdrhos bt °%"§?”’e‘8 1?*“%*‘119 y SRGEOPOLY B oty BRI ARH Rl flne "
| evel - tavidelly bfreebl4 mradafto tahmmratmtﬂe mgalmtg)d;f doilge tubhiee e tyxatSrpQIOhetﬁ{owever
w ndi ngs lof ‘th*e CEI I eddtuh qq ?al nst. fthe reFeI The pressure provi ded by
the roFP®t? Feabeht®d WAESEEA!y OpF aebditine g A rriom PrRIFSINg forterssushire safeds

def 9 r msﬂ&efaﬁtg %éﬁt&xaﬁt@é ferq'ﬁgeﬂ@ﬁt's 6fh aFRtd® Eﬁbolﬂi@ ‘%%é%qfq%e r?xgayt 19, IEmJ H RUSyiAG2RY

with | evel -wind to ‘assist in maintalining"t |ca attern For
each newlylf‘sbo@ﬂrlenteﬂ ayemotikr tmennag. Lidesuisemitc magf bet Iaa:eﬁamedl ldmgng)rfmb:b&Se thaie
action.of the roller a | evel -wi nd _may. sonet i nes ut omati.c. However,
Shen A EUE VRS 9D JOne PRI Co bR e tEIY  Hogtl olA dMtviRs sRIcoTy

t | : f f
ravel pegh@fghct, hmueqet seéﬁ thFBY; nla?n Rb& mrrﬁah%atdap%rag né r@&g%égtﬁgﬁggr@ﬁ or

human control of the w nding process I e ts of
thi s i nvent ilouwringase, thessl $hoiwtedand noheser subke that theoabiiled (t:tetnmg)rssmtﬂnimofronmhebe

Fedihi ISR i e rlFirBa S FHebhboN frfirnHdBtr t BE HeRer Ardrerekeds ey
only aneyekgnd@hveld A1Ghd ﬂ‘ﬂ&gtxtsl\é%ﬁﬁe Y[ i 1 ﬂswﬂa(jieﬁ@gisfw& ?1@9 Eﬁcﬁfed%ﬁ'ﬁn%%?taem

and apparatus are possible and are 25 within the scope o e 1 nvent
Accor dllwgtal pattérs. s‘t&)wsgcfutlwc otiadingool ¢sleddubihg mid duledtal ddte thcerdabbly niEnteyel-
descri bed limt

th | . whi foll th
scope of" 9\)h Eﬁ‘)lpeé%%ﬁ“ |%E&B%£°°&I”Irgee EPGé}YeWE%Q 8?‘;" Hes bgﬂ?c‘t"? Byltine Bga‘t‘ﬂe
cl ai ns. tlté-ﬂeeﬁ%@?%m@%ﬂevﬁeﬁaﬁv the kblict Prévirtis 20hewly N AE W&Bolﬁ%ﬁﬁp dr>:

1. Awinding tool for a reel receiving consecutivé w ndings osi
coilPed Ctﬂuﬁiwmg defferming fr@us&epdqsm(b heltcab pett@nmg Thtf:hmndmgjtonb foltosts zdomg)mﬂal

5a gui 03| oned proxi reel da se t, at
Poact ORtSRnd OB BB R pE e R e EheIRE e, B RRct e spS iy Pler e
force tEbr&ﬁh@h af tﬁeeaﬁohaaqartme@sdltﬂg,ac@orbbmetgolrer&artew%ﬂe Ra gorﬂeﬂnﬁes be
agalnst the reel; and 10a driver associated with said gui de, said driver

provi diavépraasis | Hewevey, whemibk devebmand arsl dieaollers arach ahel fugthiestesxtent of axial travel
alonc the reel, it may be preferable to have a manual override for human control of the winding
20 t)rocess.

While preferred embodiments of this invention have been shown and described,
modifications thereof can be made by one skilled in the art without departing from the spirit or
teaching of this invention. The embodiments described herein are exemplary only and are not
limiting. Many variations and modifications of the system and apparatus are possible and are

25  within the scope of the invention. Accordingly, the scope of protection is not limited to the
embodiments described herein, but is only limited by the claims which follow, the scope of which

shall include all equivalents of the subject matter of the claims.



2. The winding tool of claim1l wherein said guide cogpyjses ro]}leUGsaﬂﬂh
roller including a concave surface for seating a wiJHELERG @g_ﬁg 4
coil ed tubing. 3. The winding tool of claiml wherejpn_sal<l.

.conprises a hydraulic piston. 4. The w ndi ng tool i‘ﬁ e B s%ﬁ]
driver noves said. guide a di stance. &uAM8 ent to 15t he di ameter of the

-coiled t rotation. 5. The winding tool of claim1 wherein
said dri %gém‘@&% Yhreaded | ead screw and said gui de includes a
threadedjbor e Af \Wﬂdﬁ@ t@@qugfié Yeeg{égagirrr%g:oﬁ?écgtl\twﬁﬁﬁ 5o n@'ﬂpisg{eg\gﬁlgcgtg]b%et%at

wi nding tool of claim1 furt rising a |l eve
pl aci ng & supgeptibledgo ofakdny, ﬂredwmdmgngola:bmndmg red | ocation on the reel prior

to sald guide seatin i.nst e . 20 wiphding of coiled tubing. 7. The
wndrhg Dot Cor ol aRids SakBRhed Motk e e Ataned Fasah s at BetAne n

the operatiog;i@fingaf &1ﬂe§¥@1n§%ﬂﬁa %bcﬁh\% Qﬁiihf‘ﬁldtaol%hxai Rfrg@torsgﬁf at%@a@%rfed to
spool conposite coiled tubing, nding tool conprising: 30 a quide
havi ng frame, wardiagl e di sposed W|th| n said frame, and a pl uraI [ ty of

rollers rotatably unt ed an sai.d axl,e;..a bi.asin r urging said guide
agai nst the reel, ggoaﬁmﬁlné@l ed“ﬁ%ﬂ%é%ldﬁmﬁém%‘?%‘ﬁ”‘;a?‘fl on secured to said

guide frame and a RakveraspiitedWith 8aiBERICAMGETR Prd@difRioskiNhiBs) tihsHEERAr
bottom portion; and a driver engagi ng sai d base, said driver provi di ng

osci 9 atory t movemaet fonsaid gwdeenent for said base. 9. The winding tool of

claim8 Qher&ﬁ%%% élﬁ,' 8{&%?%&9&&&?&;@? qy gorf%lrléegg%ll %&1&- roEI‘lda r{gﬂlrgllrl% 3n

tool of Claim sal 1'Ses

9 AMENDEEuifstarE-durfate AbdGe 2 }a wﬂ;ﬁ&fgdﬁoﬁc@om\éoﬂ@@&bmg A wi ndl ng tool for a
reel adagt ed to spogal conposite coiled tubing, the w nding tool
conpri si Ag: 1608 variianaekof FHaint | shsreimppid RIABNETRIFRASE QOMPHLFS 1§ Dygraylic pias.

and a pl yYr al i ¥e gjmcﬁﬁ'é ool Bf claim 1 wherein said driver moves said. guide a distance. equlvalent to

15  the diameter of the coiled tubing per one reel rotation.

5. The winding tool of claim 1 wherein said driver comprises a threaded lead screw 'anc_l said

guide includes a threaded bore for threadedly engaging said threaded lead screw. _

6. The winding tool of claim 1 further comprising a level-wind, said-lev'e.l-wind placing a

winding of coiled tubing at a desired location on the reel prior to said guide seating agé:_insf the
20 winding of coiled tubing, - A

7. The winding tool of claim 6 wherein said driver movement is coordinated with the
operation of said level-wind. |
8. A winding tool for a reel adapted to spool composite coiled tubing, the winding tool -
comprising: | |
25 a guide having frame, an axle disposed within said frame, and a plurality of rollers
rotatably mounted on said axle;
a biasing member urging said guide against the reel, said biasing member having
a top portion secured to said guide frame and a bottom portion; -
a base connected to said biasing member bottomn portion; and
30 a driver engaging said base, said driver providing oscillatory translational
movement for said base.
9. The winding tool of claim 8 wherein said rollers include a concave surface.

10.  The winding tool of claim.8 wherein said biasing member comprises.a hydraulic piston.
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~rotatably nounted on said axle; 5 a biasing menber ur gpegms

5 | u :

agai nst the reel, said biasing nenber having a top p&r¥FoT S@CEI/G g%)‘?sg é{'
gui de frare and a bottom portion; a base connected t]?%ﬂ!@i aii&ﬂ@fﬁm
-bottom portion; and a driver engaging sai d base, sai rrver providing ¥
osci | | at bky t Aawiotlimgiteridbr a reslatmpied t6 spocd aduipbsiteoileh tibéign theaviddingdeol

- conprises_a threaded bore and said driver 10 conprises a threaded |ead
screw adSPtRE ™t engage sai d base threaded bore. 12. A winding tool for a

reel adapted to speeglide ARRAS e LAE disPBlelGyithif SaitrateNghd HPlirality of rollers
conprising: 15 a guide having fame, an axle disposed w thin said frane, and

a plurality ofotatably spanntedomegasdiye;nount ed on said axle; a biasing nenber
urgi sai d gui de against the reel, said. biasi menper. .having a fop .

port 1B secured ¢ of SAFEGRITHRE P AN avidSBER PR BEL U D g du g b D
to said biasi gy RIS sRBfiansAahid Fant hda Khto¥EporiBgagi ng sai d base,

said driver providing oscillatory translational novenent for said base
further conpri si ngahgselconsectesie seidiliasingsmember kdtoaxpertipy; amdt h said 20
driver, wherein sajd. [+ . aid,rail. 13.:..The w ndi | .of claim
12 wherein said baégn?%iﬁ%%gg getuglrgg%ﬁm%ﬁgver ) ld%l&é%%lgatogyo&g}sg%gn%ln said
rail. 14. Themsvedemdor €0d bak, ®hatinsSid Hade thraprise apkicsdoddbote ktVald dived,

said |evel -wind placing a, winding of coiled tubing at a desired | ocation
on tHe reel, &umprises plaeadeddeasoren adapted ip sassessridpasotirended bpisat ed

transl at i onal f L: >Q) | a reel
where t h?’corréo@%tﬁ g_}%(r:{%?]] féga f%&)?%é%:ago Sgét)sl?g%@%l%gm? lg& hﬁ%ne% :ﬂ%aﬁ?l%\g%lnent ,
conpri si ngnpfidg:rotating the reel; (b) directing coiled tubing onto the
reel to forma pluraljty of consecutive, w ndi nﬁjslB 30. (c) restraini ng@% '
1By fetpe

subsequent novenent SBKCPRENG g 4% 2R disnesedwihip gaid fmis, Arfl aplugalityp
force and an gxisal, frﬂ&t&?e@&?éa??éxlé'he wi nding of coiled tubing, said
conpressi ve force l%’el ng normal to the axis of the reel and said axial force .
bei nf paral | el t oabiwsingmenidr wieg Bm'élguidam@ammhmulﬁﬁﬂb@ﬂﬁﬁmmbmvﬁ@4
a top portion secured fo said guide frame and a bottom portion, - ‘
a base connected to said biasing member bottom portion; and - ;
a driver engaging said base, said driver prov'iding- oA‘sc'illatory tran_slational =

movement for said base further comprising at least one rail disposed co-aadéily with said

20 driver, wherein said base rides on said rail.
13, The winding tool of claim 12 wherein said base includes at least one wheel adapted to
_ riﬁc on said rail,
14, The winding tool of claim 8, further comprising a level-wind, said level-wind placing a
winding of coiled tubing at a desired location on the reel, said driver and said level-wind having
25  coordinated translational movement.
15. A method for spooling coiled tubing onfo a reel where the composite coiled tubing is
susceptible to undesirable movement, comprising:
(a) rotating the reel;
(b)  directing coiled tubing onto the reel to form a plurality of consecutive windings;
30 (c) restraining subsequent movement of the windings on the reel by applying a
compressive force and an axial force against the winding of coiled tubing, said
compressive force being normal to the axis of the reel and said axial force being parallel

to the axis of the reel; and.

10
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forcealong a line parallel to the axis of the reel. 1B\sifbe rcﬁ b 20 &
claim 15 wherein the conpressive force of step (c) i I e
Wi nding for at |east one reel revolution. 5 17. The ngj j]gl ﬁf& 2002
wherein step (@) i sn@eh Qferﬁgglimibﬂ@fﬁlelc@ﬁ@lresw\fe@okearongwnb|pﬁ$ajﬂ§1 todhOnds bhe

~axis of ., the reel. 18. The nethod of claim 17 wherein step (C) is perforned

by a roller urtBt#§lthe winding against the reel, and wherein step (d) is

onpl i d i ler..19. Th thed of. claim 18 wherein th
movenent ot t reerp@fo 18l B b Re spurTR Blee sR EhisRe RSB o
t he | evelwinting fof atdépokdi:el réfoluorsyst em for depl oying and retrieving

conposite coiled tubing in a well bore, the system conprising: a platform
posi t Poneld - pr okieraetod of elpan bhersiy sep (bd isresforard peine & levisl-wandithet escillatas
15 a rot d i said reel at a specified rate; a span of
conposi tgatl@{cﬁt{hggm%&g?{r?gr %avi ng a first end fixed to said reel, and a
subsur f ack. porTheanettlod pHisith | Twhbeingey (chdrRrfoambeyeh rofidradrding tdiwiadingng
t he subsurface conposite coiled tubing to a specific area on said reel
during r st he ress and whetedn sigp (@) 18irecomplishpddy movisassioller. coi | ed t ubi ng
such 20 fhat Hal ), ' ' | | | :
gui de appﬁ ying a %g%%§§?ﬁ1§%%§%a%g%@? H‘?ﬁgﬁc@%@g&e&%‘g@ ésgy({%l%%%lﬁgdon
t he. .10r eevitldtheimgyenent ofthelgvebwihdofdidp ). associ ated with sai d guide, said

O e B B b5 el g e e
conposi t onfiRislm@d tubing. 22. The system of claim2l wherein said guide
.includes, a biasing menber urging said roller against the conposite coiled
tubi ng. 23. The syt platferin posationed prosmeieite thehweltibérepr novenent is |
coordinated with t haereglpcﬁgp%tsé&)gn S;Iid pf’a?fogg;i d level -wind. 11 AMENDED SHEET
15 a rotator -fof rotating said reel at a specified rate;
a span of composite coiled tubing having a first end fixed to said reel, and a
subsurface portion disposed in the well bore; _ |
a level-wind for directing the subsurface composite coiled tubing to a specific area
on said reel duriﬁg retrieval, said level-wind directing said composite coiled tubihg such
20 that said composite coiled tubing spools in helical layers;
a guide applying a compressive force against the composite coiled tubing on the. _
reel during retrieval; and ‘ )
a driver associated with said guide; said driver providing oscillatory axial
movement for said guide. '
25 21.  The system of claim 20 wherein said guide includes a roller engaging the composite
coiled tubing, .
22,  The system of claim 21 wherein said guide includes a biasiﬁg member urging said roller
against the composite coiled tubing. ‘
23.  The system of claim 22 wherein the driver movement is coordinated with the operation of

30  said level-wind.
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