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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates generally to devices used to spool composite coiled tubing.
10 More particularly, the present invention relates to devices that engage composite coiled tubing
during the spooling process. Still more particularly, the present invention relates to devices that
compressively engage a winding of composite coiled tubing that is being spooled onto a reel. Still
more particularly, the present invention relates to, devices that oscillate axially to compressively
engage consecutive windings of composite coiled tubing that are being spooled onto a reel.
15  Another feature of the present invention relates to methods of spooling composite coiled tubing
onto a reel in an even helical layer.

Desc:iption of the Related Art

Coiled tubing, as currently deployed in the oilfield industry, generally includes small
diameter cylindrical tubing made of metal or composites that have a relatively thin cross sectional
20  thickness, Coiled tubing is typically much more flexible and much lighter than conventiona!l drill
‘string. 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 cementing and clean-
out operations in the well bore, and to deliver drilling tools downhole. The ﬂexi‘ble, 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.
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coiled tubing in a smooth wrap, the tension in the spooled compoéite tubing may be insufficient to

25  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.
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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.
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suscepl ible t OEMH{BI%S Lﬁ@o@hﬁen@\fe%{mpta’ wﬁlﬁﬁgréo&i Bt 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
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i nclude a guide, a biasing nenber, a base, and a driver. Soon after a

wi nding is spooled onto the reel, the biasing nmenber urges the guide

agai nst the previous winding so as to prevent undesired novenent of the
wi ndi ng. The biasing nmenber is nounted 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
novenent. | n another enbodi nent, the winding tool features a frane, a guide
and a biasing nmenber. The frame includes a | ead screw on which the guide
is threadedly :mounted. The frame also includes a belt arrangenent for
transferring rotational novenent to the |ead screw. Rotation of the -3a 11
AUG 2004 | ead screw propels the guide in oscillatory transl ati onal
novenent. The guide has a plurality of rollers having arcuate surfaces
adapted to receive the wi ndings of conposite coiled tubing. The biasing
menber connects with the frame and thereby ultimtely urges the guide
against the wndings. 5 The various characteristics described above, as
wel |l as other features, will be readily apparent to those skilled in the
art upon reading the followi ng detail ed description of the preferred
enbodi ments of the invention, and by referring to the acconpanying
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of the present invention,
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or der | YoRedktien aﬁca%aﬁi?ﬁlebv shdVe at RgbvwkBin Ase bt @Ol shdsPWNRedt 14 id Tolldbly
2004 WD 01/63084 PCT/ USO01/04204 the art, level-wind 18 includes a drive
mec hanidsprsedapithinoradied 6w may be¢apabimel storisa dhoyssndnednfect of coiled 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 Hahdling

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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~along a line parallel to the axis of reel 14. The nechani sm{ n¢igu@@ssa
self-actuating switch that reverses the direction of travel once the axial
_ends of rW8 0153084, ¢ reached Thus during operation, |evelPSHH#148%pves

in an oscil] atory tran tio aI ashion. 5 The de&l‘&ﬁ% gf cr]adl ef reel

and | ebeprtvietielsvardd 8ge B &3 a@ﬁnﬂl}@: RIPYIIghePNoflPd fransialysg PRV one
of ~or dypaf ¥ 13K IataleNd A€ alistof r@eCﬂrd 8 n¥ochiriEn RRHdS U 1 BadharfnB @iWitcH @i8dtgns
wi |l not be | scussed In ge tail. Referring nowto Figure 2, w nding tool

10 engfegezsesazhel directipmes seselamch thvi addl repd2 0f rekbi 4rert togchiedy dhugyi duding ®pérEiiemur e

1) and t tion of reel ref er wi nding tool 10 10 includes a
track ?@5 |D§9‘1‘§"res g 03811]65’%tr¥§83u°§e1[%§1‘% gui de 130 and a bi asi ng
. gf‘fq)gr e|140 ’rll‘léé dES) e&!f &t D Ged$ aﬁdw&leﬁdmmat&e beRralhAhdvidih @edRt hiyd ais eon
y level -w

Figure 1), guide 130 bears on the new y-1laid vmndln% 20
.and pr epparens td dmefcrfmlmhsmalsluﬁﬂgn tMErApmdmgw the rRrtyutass gf theralekigno@ill not be
 stabilizes the noverment of base 120. According to one enbodinment, track
100 pr@IS%HSé %)dFWHI udes four rails 102 arranged in a stacked pai red fashion

15 and surr QURGND ngw! BatgHer BWyihlithg 1 119 H3dod¥BandCosRprcsRs 2att isdieeho
dowel s or rods. Alternatively, rails 102 may conprise hol | ow tubul ar

menber formed tyi lebelbeindnidetFgwod ) tandt the Tofatipn jof l!#férl"ap[é\l Pt,@é@‘iff&n“mﬂajmhﬂ@

th f 1 t
T on R e et 00, rtve? LT s 2L S FRCario TS P o PR sy 1001 REE
under STchM HBRE is SR rhY reefl UREL 8N SR FhEhain &n&vatwmm@r (R0 33, akki1Go0al
configurations may be enployed just as .20 easily. It will also be

under sbeaeion Heetnesly-ladywindingza0 and, prevests it fromanaiing npose bendi ng noments and

shearing fo s.on rails.102 Ths | e D d

shoul d acco&# CTHRg npW o Figwe P tindy ({%}eggg%s%é %lot%g%lg{no(?\ftsb%n gt rjlx%r%&lfjg&ces
that maye eRbEMGRUN HREE dod pickdigbip w@tes @éur rhﬂkﬂﬁﬂjarranga@ ih a@abszaiqmmyasmon
indicate that rails 102 nay be elim nated altogether is found that

dril§er ammuppu@m@ @ Jeagr vavel eld 2s ufiatls | B HWpWRHSFoW @ag@ellggwelggar rods.

Referri std L F er

Str uct dBPRlTESorisy 7 iy botiSE 1Py S ERe bt e S BE R OL B =
i ncl udgsrrukbagsicstidPRay @irglrid mbeehs Hadraled0l otihay fotuérs 168 &han@bml$1(ﬂ222
i ncludes a threaded bore 128 adapted to receive l-ead screw, 112

rot at i durtber, pishenel @ @rguipl prqss-seciing das deen shoyncionfails) 1|08d ity widklag 31%486%961 that

Chacer Sepdany SRt Qnghifics SAGNR Gof SRAEH bRyl BORY €k LABYAT B us
traok raakilys ithoill Ao benghders@og ttadt idﬁ]ﬁﬁ?é, opeytEe base 120 vah Gipdseteendind enchentdartdhat
more or fewer wheels 124 may be used, or that ar er - shaﬁed wheel . or, any

ot her sYIFArHIg @r‘?elsaQ%ﬁé\lﬁ dfte o 5 Maksaipiscielscign 6‘8 pien hapidgacearnt e dhes
124. A ﬁfglﬁdﬁ?%rnggésg nea )}1% ahd ST Yortds! ti]étzrﬁaysgee&x\é%tél@d duhigY oﬁgratﬁﬁm?n&redal |

wheel s any arrangemnent t'hat provides stabil for base
120 dwuchngndiysesn siaahmcbmd thaorad s 02 mw)belmhrrsmm@dl‘@gmhan ifyt Jerfqnllndytbﬂ;t drivér 110
AUG 200 WD 01163084 PCT/ US01/ 04204 5 ferring again to Figure 2, driver
110 r ot @s¥Ee Pyavides Biffician supporTor base 4 6'5 to propel base

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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120 at a predeterm ned rate of travel. Lead screw 112 is di sposed ﬁlaral | el
to the axis of reel 14 and provides travel along a distancgiiGtZki ally
equal to{hekssy ! ength of reel 14. The rate of travel n&y be deflned as
an axi al d| stance per one rotation of reel 14. Typically, e a4

travel WI|| ke | ihe bi.ng. 12 s ed
on 1 cel HERTeR SRR Jigore 2 AR At ha B i e i e @vgﬁ’base

t hat t H@Oraataepr@fetdxmwdl ratehﬂtfﬂadelbieﬁd Zér8wl lrlth ﬂﬂposfe@ﬁa@ﬂal!@ﬁo &He H@LHf réél 14 8
t aki ng |nt acco t he t hreads per inch of driver 110, the rotational

speed d?me‘ & “E.’L" ‘FF a diptanret wpstagifal ]tyrf‘éluélet\?éh%ﬂfuu ieﬁ%tbd?fé@ﬂrﬂén&hﬁgatetol’ﬁéravel

necess v C t ahl |1 seen tha
necessan, bakpnily 4 aYBlucafale, S5l ori Ll SER LAY Rl
20 10 farmegmbnduo rthiﬁgaetg,beilasmmerl dfl I‘tgllad m12 $fooVdd| dn redl€ 4UNGRE SbPR G/ Ak pRuge

| ead screw haw a. thread%g face i.s only one of nunerous arrangerrents
sui t abl C@‘WPSF“?)F Ll SXPF ctmtl ?64‘9 of Fr?’\’ﬁi ﬁéo'#lgrbéé Fdinchipgs eotatng. of pesli des
such aspy{ pAgXE | r [

Dol 15 o) CADIEEb Aokt (RS WTRARA-1ER 8F FOBY O mt HiGi el RN LR, 12 DR,

i n t he qiamsterstof tberbodiaidinked soropéneney teplcassgargnateios waedl chinbe slgslished. bR will
limting. 15 Driver 1100Erefe]@bl% provides rotation of |lead screw 112 via
a mechadt €51 4t §Reh 3 Fatgiof frave thade | # b amertbly fplbow seeh iceessive winding 20

MONIGOV Sformé Wlfihe A0 sRIHET AN s SRANR% O hndlidibdd %ﬁm@ads@&@\g Hab O dhreaded
reversing rrechanl smused By [ evel In order to e 0s l"atory
travel .sugiachisamly ema eiirgemeods aarmgngéramtk Btiadbk: foh pro@rﬂbmghm@timtbrpﬁn{nhg force for
novenenttéﬁss 3 | eyel -wi nd 18, nd%g er. 110. Referring now to Figure 4, guide
130 r et %R 2P0 SHH Bbi T4iGhe Py SRCChRIPPE 0B AEMVRY HHY PROATTAIGeBFNIS HaKIEng
and nmai pd@i & BlIES hay! AKETHDGE o P d 0

I ncl udes a franme aér an ng eq%ﬁ%&g%!%d z;m gfuarhglnllgstey&gg e@&] Isé?#{g %3%1% Eresent _
132 nayerb@dllalsﬂ’mgne]d'Easmalat}'mdasklethnﬁhdtod)ellﬁnmﬁg di sposed therein. In one

di ment, th 136 t.at ted ont le 134. Rol |
136 my be' { DG iRReyY RSP RLah BEAAoRY 15 Vi cpprieoiash bife] Dy iitns

steel , theh@stiveTBce REd Al eel Fﬁbt?ﬁf)reogﬁ-cﬁnvé?llllg i%’@l’@brlﬁ GirEs &Qﬁtﬁ:zﬁ?ﬁle% a

concave surface 138 for seating 25 coiled tubing e confour of concave
sur f acetra@Breversingomieelranism u;edsbmiewdrwmd 1t8hie cede:rem |pmum®@qnfllatm travéll ehch an
tubing 12 in order el ndi ngs oilled tubjng 12 as it
s ber g eedmrERRy ke ERR hardiion o e mmprieg e Trvefitnd R aidev et o
each ot her OReff¥ndRovatd PieRs 4t Quidet1ab %atalhﬂﬂﬁ%ﬁéiﬁ%h 16% afﬁlexeto#ﬁdfvent kinking
Alternatlvely, asingle rolle |ncorporat|ngapura ty of cave
surdlace@r @G&ﬁ@g@ddtmam@lﬁehﬁhéald@mmﬂrmg thé smbioligg pofcessoiChad: tl(bunniydésZa fraxhebe

used. ver 30 sh derstoad th r ol s. .136, nee

i ncor p(l\)/ir)?tee 15?%/6 1‘ oPp ﬁ%d’?égﬁ?ﬁh’% EgameA Mg ‘?faé}&‘f”‘é"tq Hr H%{i“’ket with
provi desxle 154 His%@&&@@@h{ eln0bne/@h HS BinBhD qlré‘eoxtoluef!; 3604 Shtkabll Pninfrl! difi@hxle
| ayer is: suitable for gwde 130. Referrln still to Figure 4, biasing

menber 130 BeHes lg6imey bedorasdi fiem anbianatenidisnied Roweli rig catpp]zm:{ommmchgas]sketo

o5 2,1 BBk GRESSS 405120 1 S8Rl Sl SLIEAR0: TRVES

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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~outward in order to accommpdate the growi ng circunferential si@e Zm] coil ed
tubing w ndi ngs 20 spooled onto reel 14. Biasing nenber 1hd AU érposed

. between gypQesidsame 132 and base 120 to regul ate the radi adtysomisper d

novenent of guide 130. Preferably, biasing nmenber 140 is provided as a

pi st on ewthiafdl@r ower angeom@nioda®l the rgha@ving eligumfdiential sise of cotbdhtabing wvineingb €0a

mechani cal spring 5 or_a fluid chanber that provides hydraulic pr SSU{,)e.

Bi asi ngSneeHsemia mg! MhyBisaing mresphas) 4(its intesresed batgen guidk {rapsdd 2 28d Fakel 40

using a. - ' r | I g 1a0F

b; 251 ng BEoPE P A Bl 6 il L 5 Prof PG Thispl HBAR: 1407 Bloblea

t hr ough@sid pistea cyEpded kirigzeprent eABeraatially, lrdrishs) mechanistanaelsess mgctspidahgpring

force. The precise %B” ng force required tg. retain the w n%ipnqs V\'LIJ_

- depend ena iR Ghambeithptaroviges hYééﬁlihamreS@gﬁeBsasmg,man@ré%@ M3y be gitegalswidh Pasepe
10 suffigh ent ' bR, (4,22 desi V, : ' j 12

‘on reel Il'ldé)l%pljlcr)%v%ﬂ\}g%g% %ngpdrgll ga?%?%%gasﬁg’bfﬁgﬁ?t? g&g%l lﬁlaﬁ&gg&gghﬁﬁﬁ}%it

t he spoBhithe, bipsingmemben i 40l amyde @afibedd tta provide k2conktantsdpoink dodoe thrngshost twed

-that there_are nunerous. arran emants and vari atio,g,ﬁ t hat rrIg_Y bﬁ prov#&ifd
for wi naFIMNEGEPCeT0r ORI OB SCHERHIE PHAE SOIGF-t HEPHEe SenEfores Faviied ©
track 20Q.; wgﬁi%f‘n ] Shewe ' e &Rty tha SkirdPRrdNGbuides

two rai Pégmggge ase"sgﬁig d?%ihl udes gaif{%u{aﬁﬁlgpe{%ed bore 212" to -f?rec:’ei Ve 1 ead

scr e 1i@fmiedtly hizhbo masinfidelthe 2h8esied meveinest dficaiddd whing d2204¢el 1Fhblowvever. thei s

arrangenent, _bas 0 i rapelled axially by the interaction he en |.ead

cer ow 1 EBhrEc NP AAdek b Bt BB g Canlibnane dapid e By °f fEPreenaLtpa 12

- between the g%&m’-ﬂyém&’e}&oe&ﬂm& Relrs arOflum R sChrfah Bk P v AT B8RS 1Bt may be

anot her enbodi ment of the-present invention is shown. Here, w nding tool
10 i ncl pdesdal fpuivdediB ool 40d oy exarBple, mfiring howse Aigure hirar al@gaite @AkdN03gsl

20 i ncl ydes air of roll.ers.302 havin cuat urfa 3 far.r.ecei Vving
success :é’%e m%ﬁ gWhq Ip fhig 8¥nlb8gmf |T'F?§E fg 6 U\lfﬁ‘f‘]%é %‘tv%mﬁg‘ﬁﬂ‘e %ﬁs\% géo él?cguaes a
'Shoyw, ARSI bdr8WeD 6 PddeRieSleaPYcrb® 1USMd t0I DRSS 2131016 REtdedion tackh AR 7@,
312 and a |l ead screw 314. Guide rollers 302 are threadedly di sposed on

| ead scriBws3ib4hislagravgesmntbasd 21 kisgugpslied awially by diesiatesroy %Me@@lad sgeg. 112
Drive disk 316 on ts .to an.external rotatar (no ho . Bjasin

rerber - 98 HrEAAIRE S P IARLEEDY G sEa R R MR B 2%

agai nst wi ndiggreray Rfw ©OFiuef 4, WRbiker ddbodifneid éﬂm@ﬁrea&@ﬁmhab@@k shohat Hée,
Figure 6 enbodi nent” provides a winding tool 10 with a high degree of

por t abi | Wingingntpol j1Atiacledemyezaidd 09, a Briver 31thanth evibiesng-mpgrher 230w Huidg300

t ool,,10 .pr.ef.erabl.y enga new y_spool ed_ w fdi . A, L 1 on.

sus8pt 1B BoE A B ol RS g TR A BRe R e e foef Vinglup o O8 Qi il B0 b1

descr i beghiledQuisisig haVviwgild twé tollef£80M e shbivhdmardor fewet follgregiapbt ased. Driver

QL, @, @B, A. Duri n? normal spooling operations, the |evel-w ndaﬁnot shaown)
9]

directs ¥ié) inglndesinhavsing 3 thardadead] soevt Ak f GurdeiolpiadPante tapeadedly disppsefison
LRI 4 0 95 g . ih T
onaki ng Bafdglell SPh et SIB0AEE HENGS 4 Btk Bk 18 T kSR DOy Ohisk s16

However , cdnhects endarnsyeredl roeitdre@ot shdvag). 1Riatiag rsamties 336 Ualpreferablyi hoaitsd on a
itself as coiled tubing 12 proceeds through the second an ihi,rd guadr ant
-7 \BO 01pletoma 329 ang jayespguide 300 against windings 20 of coiled tubing 12. It will be appreciate

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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PCT/ USO01/ 04204 @2, B of reel 14. The transition point bet ween t he second
and third quadrants @, B is often referred to as the "bel,l 1y Ugfz@ﬁpl 14.
Accor di ngl winding tool 10 is preferably installed prOXI

bel ly of %@P”ﬁ% 84 n order to elinminate the snaking of coil eBCT%PH@ﬂMZ in

t hat h I t f di t ool 10 t t |t
cati sf Sk Oy Suieh K GRC ORatior BowhORveSh SR SESA 3 SpHc@ AP DA REn

ool 10 e B R ant S PieaoBP Y0 Faieb i) L ol

duri ngtd thelhttll}a séretehbét in ardgttakelimigatadhe dmatgpgt afaloilzd ttﬂmxlagabiatn ibnt regiogr Hdvwaivet,he

bel ly (g‘fwh € M rgvr {glesfsqtl sfact ory per for mance. Thus, - it is seen that
wi ndi ng“t'od fﬁ)crh’é’fl "BRERd APt ed ¥ 6ChES Ply*oa"'ﬁ'&?’ 3PE0! PRIGUOPs tRaAtorTRHChT Sa&d,

t h I (+ 1
€51 eghadeS mta%tesianwre;quﬁaﬂeﬁg °§H?u téggt?ctsohg %’dé“ﬁﬁg‘ 5&143!93 ileS ttt&@gv ﬁatttta .

fromthe 10 borehole he colle eve W n

speci f itgolaleae onenthe inembtheAsnanner. [Leme«hsewltrtdtayrtm/at;csrta:hedtgtuhhg e sisofthdthe
reel , theq&L}evel arlnd dg S|t wi nd f cmleﬂtu in a _helical

pat t er AISTALNE SHEERE 100 Ad OH@%"”oPt brt Ay e hehy i Ve dreadesn syisfaggory
reel b LR y
P00l e e P R o120 s oAl E;%Piy 45 3Pl itk

pr ovi ded by Iurengrust.| the rast svetates ih henaneed spcp et gk asiiled itvtgnd isowittjdvamai ﬁgnmhe15

rw.se. defo f.romthe des hel i.cal .pattern.  The w ndjng
£ ol oud SRSy T et S JS e0iEn bY hy ugrtipaiita. & Fpkc G OPHE 15 ks the
hel i calieRaiifd Badc® al6RE theRQW of BPRRI ‘ﬁQ‘: llegél%lnef egbg? s%d EObr Bieh t%lﬁ%r&?
spool i ng process, the action of the roller and nay somet | Nes Se
aut omathebical HottemerAs vdnsecutive Windieps of milednubmg arg diréoearcbomteahdnretehby fther telvelst
extent of ,axia al.ong the r referable. t ave a,
manual B0 e RS e wiRBE fadt aF e PE phalaaIEA g inBir e b s lcphiae asbinst

pr ef er rigdRIOTRE fREASe ProvideidToy Y 86llck PRvERY S RERIYSHNAWA vRiRbing §RAt HiRRing
m)dlflcatlrons thgrﬁeofegeﬂ be r)rrla de. ygor\{e skill edylsfﬂ t he arlt Wlth;’) t o

depart m@er?vr&ﬁrﬁetfmw@fmm ﬁ@rdeStrethbhlmabp@ttent hiTei windintg ool follvevseritmgl iwvitanths

descri ed her exenpl ar li,mti n ar lons
o o aghe kS SRR B ek el iefisl iy soiatn B Rpodli st gbing:
Wi thin Rdiem8EPBE tef siddfing Predekd, e 266GP 6L IR Mer LA I%Gélnfr‘in@f méf e&ﬁeﬁmeg“ bkS
not limted to the enmbodiments descri bed herein, but is onlylimted

t he cl aAvmais diowevst. when tiadevetoped afd thairelfers Smhlﬂ‘le fArthestesxédnlt oéqual/ah‘eait S
f th f { 11 Al 2004 0.420 4 YR 13 NAY.
Soot - A BE wpEkr e PapeErfie s vl ipeRi o5 8t FOF bt sgaonlal 457 ot hgine

coasecqtrbmswl ndi ngs of conposite COI | ed tub| ng that is susceptible to
snaki ng, the wi ndi n? tool conprisin 5a gui de positioned proxinate to the
reel and adapihdg psieed: capadimantsato |t@aetlnmm@ow havendreert  Swoiinednd ubesegbedhd

apply babBR% 3% 'tﬂrecﬁn&naocrﬁg&ea.by Rk SBnbf i ﬁ’{edar?tmjth ae depalr:tmg 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.



- wi ndi ng; a biasing menber urging said guide againstglhe reel; arkl A& 2004
driver associated with-said guide, said driver proviifigs gﬁ_l ‘Va%v

transl ational novenent for said guide. 2. The w ndi g t.00t . %2
wherein said guide conprises a roller, said rollerjfRMiD glaS

surface for seating a w nding of corrpcimAmfIS:m | ed tubi ng. 3. The w ndi ng
-tool of n . said biasing menber conprises a hydraulic piston.
4. The wi mgl%wrﬁ%l m 1 wherein said driver noves said. guide a

di stancey equiav

or b o S el 156, BPL A1 e ATRlShn Qi Rl bbb RSl 361 SRl
threadedlSIm@psbbéwsde§medmgdingeoolrcompdemga threaded bore for threadedl y
engagi ng said threadeﬁ]al ead s ew.. 6. Thﬁ vvigdl n aﬂ of claiml1 further
compr sing a | evel MREREPOSIPREY ROl Rdbeicelame pie h¥ehagast dblept gne
tubing at a d

agai nat the -S4 e of QARL LA IR aR Gk RELE LA S RERI e ¢
wher ei n sai d windieg; noverrent is coordinated with the operatlon of said

| evel -wi nd. 8. AWI f or. are adapt S conposite coiled
tubi ng, the wi ndi nﬁ Q’FF(SF“F%‘P%&"” gld§@g§ % ]i“ij@e ng frame, an axle
di sposed Wit hi n sahdribédd¥BociAedwath RAidgalde! $4iPbrive? Pk &i&ing bSdiBABE) tar¥RBhAd
on said axle; a biasing nmenber urging sai d gui de agalnsg the reel, said

bi ast®hg nenbemovameRigor seid gwdporti on secured to said guide frame and a
bottom pgrtio 1 | 0 and
 ar i ver Zengagry TG EEBEAGLE yrlreffial BhES bORIRIATN Aot f (PR k¥ &

transl at comave surtice f@rsbating a wmdmgm‘mmpasuadwemmﬁhg)g tool of claims8
‘wherein sal drollers include a concave surface. 10. The w nding tool  of
claim 83wher 0 vaudiag foh el slgimmb wherein sue Piagiag megxbwaw&nme@ afgiygaghic piptor.

AVENDED §HEETﬂ;$%%§%%ﬂof&Eﬁ*ﬁcm fee gﬁ@&%néues sﬁd | ng O%}?c%_leq{lﬂrraleﬁt,to

reel adapted to conmposl I ng,
conpid si tge didfieter 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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- a guide having frame, an axle disposed within said frapeysas P I
of rollers rotatably nounted on said axle; 5 a biasj A3 Hes m./gﬂglzanﬁ
gui de agaihst the reel, said biasing nenber having @ L iSr t il dh [‘qﬁq{xr%
.to said guide frane and a bottom portion; a base conne o sald brasihg

menber bbt.t omipsindingniooldpda retbizdapted te spray compssiedobad tibingathe windingrtool

- providing oscillatory translational novenent for said base, wherein said
base conptPBEE ™ t hreaded bore and said driver 10 conprises a threaded

| ead screw adapt eda?@id@'ﬁgﬁﬂgﬁ%ﬁie@ax?éﬁ@dfsﬁés%@%%i@@éi@ﬁa&%;a:ﬁ! 10FHRTof B 0krs
for a reel adapted to spool conposite colled tubing, the w nding tool

conpri sing: 1Btaayimmntedvinegid awde, an axl e di sposed within said frane, and
a plurality of rollers. rotatably nounted on .said ax]|e;..a.biasin nmber

G b1 1y a1 8 qui do. BGUPREE RS pitng S48 shids R RuR R e Shie R R e o iDE
portion securgey sbrich sbclkedds sdif 3TRIcaNchAarIo S APPRstibRN; a base connected
to said biasing nenber bottom portion; and a driver engagi ng said base,

sai d driver provi dthgsessangatest torsgidibizamg meinberdiottopppastiemtanlor sai d base
further conprising,at.le . eal . di d -axi al.ky. W i 20
driver, wherein saf ‘B'lgseg‘g%%‘ ggga%ﬁassea?adég%??%.prﬁ‘%gﬁﬁ?gm\l{/\l}{tﬁa %%s?a%gﬂalof claim
12 wherei n sandbvbass fonQlidiees, ®herkidagid ka8e comiptdes adiehdd Hoge add &l divesai d
rail, 14. The winding tool of claim@8, further conprising a_|evel-w nd,

sai dl evel - wi AeMpHisEs Aareadedpadaicryy adapiei tp easaassriddage thicaded bei8d | ocat i on
on the reegl, ' ixar i - Wi ' . '%}ﬁ

transl at ?%'nal i?r‘knglgg{r% &ffgg%ﬁfﬁ%ﬁﬁégf}xs é?wscgglgplﬁﬁég&glggﬁgjé& é’)%e?"ﬁg 0 d[801a r eel
wher e thecmprigingi te coiled tubing is susceptible to undesirable novenent,
conprising: (a) rotating the reel; (b) directing cailed tubjng onto érb)?l&rs '

reel to form a pl uR&Mdeaving doree anexly disppsedi vigun saiddrams) andsa plusliy
subsequent mY&&@P&nﬁEuﬂtéﬂ%ﬂaﬁ@MQS on the reel by applying a conpressive
I a

force and an ax force agal nst the w nding of coiled tubing, said : :
conpt®ssive force béiastngmembdr wging baid guide aghinstthe raed [saidrbdasing memkerdiaving ce
being parallel , to t.he axis .of the, egl; argld. 0 AMENDED SHEET 11 AUG 2004
oi| 4204 | PO&MIPPYHAN sgsgEsd to said guide framie and a bottom portiom, ,_ N

a base connected to said biasing member bottom portion; and - ;
a driver engaging said base, said driver prov'iding- oSéillatory 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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- (d) noving the application of the conpressive force al@ggs

- 0k
Bty | I
to the axis of the reel. 16. The nethod of claim 15 whekel/Oh rﬁiﬁﬂﬁkﬁfk&
force of step (c) is applied on each w nding for atHI_.J e el
.revolution. 5 17. The nethod of claim 15 wherein ste mg] JEONM 2002
using a | evel -(#) nd thévahg B8Gphligkies of HeQREpkdISivaXhite Alonk A9ine@atallelB- thJBﬁs of
-method of claim 17 wherein step (c) is perforned by a roller urging the

wi ndi ng agai riB¢re¢he reel, and vvherel n step (d) is acconpli shed by novi ng

Lre oLl ot R TiBE O ShALR BB G U R P BN

(b). 20. \Anamtfemmenst@mleweﬂgumm retrieving conposite coil ed tubing in a
wel | hore, the system conprising: pl atform positioned proximte to the

wel | Borel?- a Fhsdnethpd phdam b-‘h\*@arem sierafbh sy performed using adeyel-wind thet eacillages

sai d reel 131z @ rate; a span of conposite coiled tubing having a
first encf?r{gxeaﬁgggtaﬂleggrlee and a subsurface portion disposed in the

wel | bor e],8 a |'Baahethbd df lgin mmeﬁeime;i (23 ispeeorhtEBE a ¢SRS HE tHeOkinghlg
tubing to gt%mflc area on said reel during retrieval, said |evel-w nd

directi ndﬂ‘gé’éﬁ G rdreecdn plep (Dupporgrplisted WPW&E ﬂ?afoﬂehorrpom te coil ed
tubing spapl s T xﬁ&hb@@f cI{a.ﬁé%?% grg;:x%ngtﬂle grﬁ]vgﬁeht?'dee eﬁ)&l‘répgpsrtgﬁfdlﬂ cdo ?&18&:

agai nst the conposite coi ng on I Ng retrieva
drivép assﬁttkmtmdwmmhoﬁhebhvgthﬂofSadpc{bﬂri ver providing oscillatory axi aI
novement f.or | de eﬁé’ 21. The system of claim 20 wherein said guide

i ncl udes roI é¥st 5%94 mgeanédﬁ%wséomeaweewﬂfﬁ BoRRe mzﬂzweﬂrh@res%ﬁ&s%f

claim 21 shiRing: sai d guide includes a biasing nmenber urging said roller
~.agai.nst the .composite coiled tubing. 23. The system of claim 22 wherein the
driver novement is aplatfetimpesitibngidphoximatedpéreavélbboref 30 said | evel - wi nd.
11 AVENDED SHEET areel disposed on said platform;
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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