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Field of the Invention

The present invention relates to devices for handling coiled tubing for oil drilling operations.
More particularly, the present invention relates to reels that have a capacity to hold extended lengths
10 of coiled tubing. Still more particularly, the present invention relates to sectional transportable reels
that have a capacity to hold extended lengths of coiled tubing.
Description of the Related Art

Coiled tubing, as currently deployed in the oilfield industry, generally Iincludes small
diameter cylindrical tubing made of metal or composites that have a relatively thin cross sectional
15 thickness. Coiled tubing is typically much more flexible and much lighter than conventional 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 examplie,
coiled tubing is routinely utilized fo inject gas or other fluids into the well bore, inflate or activate
20 bridges and packers, fransport well logging tools downhole, perform remedial cementing and
clean-out operations in the well bore, and to deliver drilling tools downhole. The. flexible,
lightwei gﬁt nature of coiled tubing makes it particularly useful_in deviated well bores.
Typically, coiled tubing is introduced into the oil or gas well bore through welthead control
equipment. A conventional handling system for coiled tubing can include a reel assembly, a
25  gooseneck, and a tubing injector head. The reel assembly includes a rotati1_1g reel for storing coiled
tubing, a cradle for supporting the reel, a drive motor, and a rotary coupling. During operation, the
tubing injector head draws coﬂed tubing stored on the reel and injects the coiled tubiﬁg into a
wellbead. The drive motor rotates the reef to pay out the coiled tubing and the gooseneck directs
the coil tubing into the injector head. Often, fluids are pumped through the coiled tubing during
30 operations. The rotary coupling provides an interface between the reel assembly and to a fluid line
from a pump. Such arrangements and equipment for coiled tubing are well known in the art.
While prior art coiled tubing handling systems are satisfactory for coiled tubing made of
metals such as steel, these sysiems do not accommodate the relatively long lengths of drill or
working strings achievable with coiled tubing made of composites. Such extended lengths of
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20  systems. Moreover, completed but unproductive wells may be reworked to improve hydrocarbon

recovery. Thus, composite coiled fubing systems can allow drilling operations into territories that

have been inaccessible in the past and thereby further maximize recovery of fossil fuels.
However, these dramatic immprovements in drilling operations require handling systems that
can efficiently and cost-effectively deploy extended lengths of composite coiled tubing. In prior
25  art coiled tubing handling systems, the reel assembly is generally the largest single component of
the coiled tubing unit. The size of the reel assembly is often indirectly limited by various
governmental codes and regulations. For example, on many domestic highway routes, additional
fees are levied on tractor-trailer coinbinati.ons that exceed a specified weight or size limitation.
. Further, because offshore platform space is at a premium, many drilling companies place sirict
30  requirements on the amount and size of equipment permitted on the rig at any given time. The size
and load cairying limits of available barges or transport ships may also limit the physical size of

the reel.

Nonetheless, a reel having a large storage capacity provides operational efficiencies. For

example, two reels storing 12,000 feet of coiled tubing each can be deployed more efficiently than
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st and Second ends faces; a first flange mounted on said first portion first end face; a second
flange mounted on said second portion first end face; a third flange mounted on said first portion
second end face; and a fourth flange mounted on said second portion second end face.
25 In yet another aspect, the present invention provides a method of storing composite coiled
tubing at a well site, comprising: (a) transporting a first length of composite tubing to the well site;
(b) transporting a second length of composite tubing to the well site; (c) providing a master reel
having the capacity to store at least the combined lengths of the first and second lengths of
composite tubing, the master reel comprising at least two sections releasably fastened together, and

30  (d) spooling the first and second lengths of composite tubing onto the master reel.

In another aspect, the present invention provides a method of deploying composite coiled
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Other objects and advantages of the present invention will be apparent in the following

description.

25 BRIEF DESCRIPTION OF THE DRAWINGS
For a more detailed description of the preferred embodiment of the present invention,
reference will now be made to the accompanying drawings, wherein:
Figure 1 illustrates an embodiment of the present invention mounted on a drilling rig;
Figure 2 is an exploded view of one embodiment of a coiled tubing spool constructed in
30 accordance with the present invention;

Figure 3 is an end view of an embodiment of the present invention, showing one-half of
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25 I n yet another aspect, the present invention provides a nethod of
storing conposite coiled tubing at a well site, conprising: (a)
transporting a first length of conposite tubing to the well iéiﬁgl ?@pk
transporting a second | ength of conposite tubing to the well.Nsi 6
providing a master reel having the capacity to store at |east the conbined
| engths of the first and second | engths of conposite tubing, the nmaster
reel conpsilgivaljramovedast two sections rel easably fastened together, and 30
(d) spoolin t he, first. and.secon s of osj te tubing onto the
nmaster reel: guﬁe%\ﬁ@taﬁé? g %@Fw#ﬁﬁeﬁ%«g’gﬂﬁmpﬁﬁ‘gﬁ?% 4rovi des a net hod of
depl oyi ng 69@9@4 {s@ind @hd eRwDfAhohbrtMmét R A (Réset WRdtioR] t €, conpri sing:
injecting a first length of conposite coiled tubing into a well bore;
connecting a second | ength of conposite coiled tubing to the first |ength
of conposite coiled tubing so as to forman extended | ength of coiled
tubing; injecting the second | ength of conposite <coiled tubing into the
wel | bore; providing a master reel at the well site; and spooling the
extended 5 length of conposite coiled tubing onto the nmaster reel. In yet
anot her aspect, the present invention provides a nethod of servicing a well
using conposite coiled tubing, the method conprising: transporting a
plurality of individual |engths of conposite coiled tubing to a well site;
maki ng up a working string by interconnecting the plurality of |engths of
conposite coiled tubing, the working string having a free end and a
coupling end; 10 nounting a down hole inplenent on the free end of the
wor ki ng string; injecting the working string into a well bore; and
retrieving the working string by spooling the working string onto at | east
one nmaster reel having a capacity greater than the | ongest i ndividual

| ength of coiled tubing at the well. The present invention overcones the
deficiencies of the prior art by including the design of 15 a reel
assenbly that nay be di sassenbled for transportation. Such a reel assenbly
design may be deployed nore efficiently than prior art designs. One
benefit of this design is that the enpty reel assenblies nay be renoved
fromthe coiled tubing platformw thout disturbing the operation of the
remai ning reel assenblies in order to provide roomon the platformfor the
remai ning reel assenblies to operate w thout obstruction. This design
allows enpty reels to be packaged and 20 shipped in a manner that is nore
efficient than what was possible under the limtations of the prior O her
obj ects and advantages of the present invention will be apparent in the
following description. 25 BRI EF DESCRI PTI ON OF THE DRAW NGS For a nore
detail ed description of the preferred enbodi nent of the present invention,
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known fanges ebtepduint 40. cBor exdmpleh lagyps o skelwaddapied wrre‘iéhsﬂﬂﬁﬁeceﬁta flafPasED
signi fﬂngfﬂe provided on drum 40.

20 Tt is kmown that composite coiled tubing spooled onto drum 40 does not impose significant
loading along the axis of drum 40. Accordingly, flanges 60 may be designed with an emphasis on
minimizing shipping and handling difficulties. For example, flanges 60 may be formed as thin
lightweight steel plates or as walls of reinforced wire mesh to reduce weight.  Additionally,

flanges may include perforations or be arranged in a non-contiguous fashion for further reductions
25  in size and weight. Indeed, nearly any structure that retains the coiled tubing on drum 40, such as
radially disposed bars (not shown), may also be used.
Drum 40 supports the composite coiled tubing spooled onto and payed out from reel 20.
Cradle 24 (Fig. 1) rotates drum 40 via an interconnecting axle 25. Still referring to ‘Figﬁres 3 and
3a, drum 40 includes a hub 41, a centerpiece 43, and a plurality of spokes 45. Hub ;11 is
30 concentrically supported on centerpiece 43 by outwardly radiating spokes 45. Hub 41 presents a
winding surface 49 on which composite coil tubing seats. Arrangements for the winding surface
are disclosed in commonlty-owned U.S. Application Serial No. 09/443407 entifled Resl for
Supporting Composite Coiled Tubing, which is hereby incorporated by reference for all purposes.
Lifting eyes (not shown) may be provided to facilitate shipment and manipulation of drum 40.
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01058 Aysstendard meklingprogedpress threageq fasteners v anp bther sifitablehnehbs.i Breferblsly dant 0

intro Strai r bess i.n € Cco si.te. coi l.ed tubi hus, for
corrpogﬂ:g fglg%tdetg b{gu |p|§’§%)ﬁig\% isﬁgﬁ%nﬁlf'a%@f”g ero? tge %Lbéw?tﬁ‘i Aiagneter |9t Tlgh i‘éﬂ%t“@? of
hub 4 Iwitiio wernissiblafipmepdrtative liynifdidns, Re RS it Ha83kehay R HcHas b¥eak' 40
conposite coiled, Slg i.ng_having a diameter of 3 7/8 i'nches, the hu

di ametB° BHERG gy gwgia %?ayb-lMAMmmsylmdr@l lpteest58a,b chn be joinednsiged

t hat i e | e. W erstate Jteria.wll
opti m e B e s MRS BTl Sl TG B Sl Py
sHéul dwille fithde reduwodtht heite andwasights of rthe dngioiintle seorbey itk Smatey up! daw Bob
di anet.ers that intraduce strgins of greater than 2% into the conposite
coi | eo“e TG fire ] LWE, H%etbé’aeﬁ%lﬁt takg aqyapiaga (Piathe preseiangb charpetpristicat ef
separ alofsianehikahibifi 2 ¥8# Ebhitle, DieShADIRRAIAEI IS AEARA NG SOyel via
I eferably,* drum hilighiés

threaded fasteners or any other suitable neans.
f or medPompobiée eilep pating shepetting lof compositetdoiled &ibing $pobled chadyetictatidycto dixparel er

f h ' i t i issible, t tati i mitations, an axl
opt 10 2 Tl ralleh B R oS Bl  ROES R i BP0 BRI
hanveanﬁﬁaﬁmgmm‘rmmm@gﬁw@mrhaizzmwﬁéor?&atebsﬁmﬁn&_e joined using a

variety of known methods, such as threaded Tasteners (not shown). The use
of addi ti orfsfeEBE new taddsure 4yanother grrbediment afrsel 2himckilesemating fivei ayidtseodnd he

i ndi vigdual Ct4 O inp: 1 rum _4Q. r erm)gl {he joining, net hod
may t fg}e gg\?gh?%ggé%#p‘faﬁlé op%rS a Fg ﬁ%ﬁmpc?&ﬁ’ﬂjﬁ?ﬁ e?%hglieisgé aﬂy 8 cirieal, onfy
first reel portion 70 will be described. First reel portion 70 is preferably formed as a single unit
having a centerpicce 74 having outwardly radiating spokes 76 that support a hub 78. Hub 78
25 provides a winding surface 80 for seating the composite coiled tubing. Sidewalls 82, 84 are fixed

on hub end faces 79. Tt will be appreciated that the unitary design of first reel portion 70 allows the
use of numerous fabrication methods such as fillet welds, threaded fasteners, interlocking
members, or combinations thereof To join first reel portion 70 to second reel portion 72, a
plurality of threaded studs 86 may be provided on spokes 76 of first portion 70. Clearance holes
30 88 on second reel portion 72 are adapted to receive threaded studs 86. Nuts (not shown) threaded
onto threaded studs 86 secure first reel portion 70 to second reel portion 72. It should be
understood that first and second reel portions 70, 72 may be assembled by any suitable mumber of
method and the described use of threaded studs is merely exemplary. Furthermore, it will be
understood - that reel 20 may be divided into more that two segments. Thus, acceptable

-5



conposite coiled t ubi ng. For exanple, when pressurized dril m TRES a4 s
punped i S{)(? s ]| via conposite coiled tubing, the portion of conposite
coiled t ﬂ@” ooled on a reel tends to expand radial |l yPCHRPG/MHEL al

expanshomgoamttstcf prefeired o7ED 20 364y Bchat SreoBr ke Ak bAAhal B A8SHeldaBibi &0

mai nta%é\gg%ﬁ structural integrity of drum 40 that incorporatés

splitl ZARRYerring now to Figure 4, another enbodi nent of reel 20

i ncl udes maty i . . | (0, ause first and second
reel porti oFrllzls)fl 1795060 I{}%Elasgbgggﬁggﬁgﬁf F%W@@?ﬁ%@% %gme%%?i? anﬁ(?lgﬁlmfyer@% may

por t i ohavg0a iub| difreetee of twkled . fodti amit arr eedralp Alidrhae: Jﬂei'gﬁte@;i @er abh exbopn®y as
a single uni% hav’ié}g a center%is ce 74 having outwardly radi ati ng spokes 76
that sHPFOFEOY RS Bent pay meln %fﬁé%drﬁ’égn‘%lm wellsrigatearpaseeight flangeseachi ng -
the Coppéss HRaskEhhE kb ' -ar J: b _end faces
79. 1t wll bgﬁappreci a? éerg&%tr@ﬂ(?ﬁgdvg%i@%% etgiaglr%&c])’éﬁ&l ‘F@[& ?%%qp?%)gﬂa?eg}ﬁ 70
al | owssaves feaigad atirur diamets dfabreive dedt.o Thos thmoaaxiswehdiasentioh lo€ tnyvedidlsonent ;
t hr ead fast eners. interl.ocki.n nbers,  or_conhinations thereof. To join.
first f"g"eﬁ E%W?’?%ffg FEtegd B%WSQ‘F%%HE%MWBW foet. rﬁlﬂ siflewall may besformpd dgwed
st uds %&M%ﬂé@égdﬁd&ﬁa K @5l | ' es
30 88 onrsecgnd ree po_rtli oﬁé% gﬁﬂgﬁgg%ﬁ%é%d%ﬁa#}%eta c}eet%ggé%‘g'g@g
Nut®s  ( aibthe dran¥on demmediseicoiled thebing hadmieghgss ufls VSiGclescliviandlies st greatet, cpiled | on
70 to ne _reel {on,72. 1t .should b understond that first_and ,
seconclﬁlf%gtl geﬁ‘ iooﬁrizg% mefgs r’?ﬁ?/ulgeneﬁgsﬂ"f‘itﬁle]@ffeﬁfe%]ﬁy QBWF‘EEJ &uchy sesdy veguld

met hodneietheldss bekaBadwd aflo W& frdnis RRAFR LR ' - mgggg ;
Furthernore, it will be ounde?sta%g%. t hat rﬁgg?ntgoﬁdr%{/gﬁ%yemgf%& e e%/‘r)lv%%ﬂrlr%re

t hat tNGSTEHFWEREY Thus, acceptable -5 WD 411/58795 7 Ora 2004

por i ons Ak S8V QETBEN hufbodBhidh of Hhe mE e My PRon By tou L 8 € wr
cokfposidmpleitid edwhikivagoftaatlongwBeré/{Be ekl peaes inBAdLHaR! A skidnded 1/ opave
a hub diameter of twelve feet and an overall dianmeter of eighteen feet. An
exenpl fyposte gpiledwbmg While thegearenesiteragiladisbinganayi besshipned oncsverdl sipdeiel |
that cempls sl Bletddhnbdi@ 885 LRGSR \ S y_arrangenent  woul d
provi dgﬁfglsanges Wi '%]ﬁ a maxi ﬁ%ﬁ%ﬁaﬁﬁﬁgfﬁg@prﬁ%@f rgraweg cg}%r%erveﬁy Pgéfo gﬁlazeaa

dr um déinglerenl fafsubseghens composite Toilsd tubiug handlinpum di mensi on of any conponent
-to be transpor.t I S r?duced fromeig?t en feet to twelve feet. The

si deval | mayYBE* o Aot PPFRIOT Seieehng R aFFoaiRRes Wikiie thressal Jnyentipns il ¢
liate n@iples ausRGidPprobésk AS brrlva i GR obﬁﬁ?ﬁ&gs%l%f] atEd1 9 hghf'\]ﬁrspgt%[}] ﬂetocgsﬁ%]is]for
es of 3 I nches, I nches or

conposi te coiled tubing having ga
gr eat epverabdeségn dimgpsinep ofdhe rdeb with ré506 toreheecanfigonation nBoskdittlingtd b ged.
reels. Um\ﬁ?}/ﬁ:{e’o Hlﬁhdiﬁz%gsligns\l\gf" 1;111%I reel are dictated by the required storage capacity, i.e., the

length and gage of composite coiled tubing to be spooled, and the expected static and operational

loads. The second step is to establish a disassembly design that facilitates the transportation and

25 handling of the required recl. The disassembly configuration of the reel for a given well site is

dictated by factors such as shipping costs, size restrictions along transport routes, the capacity of

storage facilities at a well site, applicable safety regulations, and the weight limitations on lifting
equipment such as cranes and cables.

Once the design has been established for the several components of the reel (hereinafter the

30  master reel), the master reel components may be fabricated and shipped to the well site. Relatively

_short lengths of composite coiled tubing are delivered to the well site on small individual reels.

During well operations, the short lengths of composite coiled tubing are made-up as required and

sequentially injected into a well bore. Arrangements for such an operation are discussed in

pending application Serial No. 09/081,961 titled "Well System.” When operations require that the
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nonet hel ess breakdown into readily transportabl e conponent Soi'in@@ﬁs@@'?d in
accordan&g 3\119 the present invention. The above described enbodi ments of
the pres&f? "3 &hti on may be used for a well 15 conpl et i B /B30Hid  Rover
oper at entirewhiended lesgivef torapaitatcoiled tibian ¥8 ifhed 28 FhEWeRBIRI tﬂeergz%'feli‘ 08 is
conposite %gél ed.tubing. Wiile the conposité coiled tubing may be shipped
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pr o es_frto arrive at_an optinmal design for a reel. The first step is to
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of tho D PROhe SR P! el et ok S el pent 7RI o R

" | engt hwithautdayingdé spobfhesikteadablehgh of tbingdrtosdverabgngl #dls, and t he expect ed
-static and aper ti Onagp Ioadii%{e The se o,nﬁl step.is . to establish a .

di sassenbl y'd@Ri %ot et PUcH the Presedt 1erds doadnd math: the iestendethlengthinfcompegitnr
the reasilaatbibgal a Wil £818aHAMCRRIMOHIRDLAR B oth ISP hes'iB Ay It
wel|l site is dictated by factorg suc s shipping costs, Size restrictions
- al bhg Masenyienif the gerl éshoused oo aphipi, the redl mast oy grepbwaai doi dearty agy offshued kwelli t e,

applic e -saf requl ati ons nd t he ight limtations on liftin
eﬁﬁi prrgﬁlltm’ é@fc‘ﬁ&gefxlf SPetRigns seanentindhe &H‘éald)é’gﬁaﬂﬂn,r?a%e%@éﬂe B acEBeRse d
for t heithalie bdsert GAIRRARGA keduets bNévehBiminAI&S RN o @Qiémtﬁg b{gﬁ'i{h\%\gﬁeg@% 5

the master reel conponents may be fabricated and Shi ppe
Rel at i @I@Vmeé’ﬁ]cﬂhﬁsqsengt hs of conposite coiled tubing are delivered to the

well site o Lndi v els...DuUring well operations, the shqrt
| engt hs of gvc}ﬁn%gg%ctf %@o%@gaﬁﬁﬁn&?a@g ﬁ%‘?@gﬁ‘b &Cr Eaetﬂ regVRn g™ descnbed,
- selfuentiodificytions] teatefteanriicomadsvby lonbekilled Af fRNGEWRALE depbrting Trord FhORRAALI ON

are discyssed_i.n .pending_application Serial No. 09/081,961 titled™Well
Syst enfecpe At P Pg’ﬁl%% r"galﬁﬂ%b@dlﬂw&ts deseribed harrio Bre s7aBplaTy ulsaadGde not

PCT/ US 1 I , f [ [ led tubing be tripped
out of rhe et S e Ak NS oP o o RAT bRl € Pty Pg piG
sui t abthe ysbpe fofrthe iWvention.e shatilermdren ghtizemahpdo Pavabeer defebtd, 0N Shoil Ebe

entire _extended |ength.of conposite coiled tubing may be spooled onto_ the
mast er W&ééﬁ?(?o%l tgati tge gl@bvﬁ‘?wgﬂp ‘étff"‘? ﬁlgﬁm%{ngy R &HCYIeE 1aBY erder, aalespagpasific
utdd i zeded i icRpretdhe R/ A@éo&diﬁﬁl?' iy %ﬁgﬁsof rgtP&icRC iUaht MUaRA oogne
master reels, of course, depends on the |endth of the composite coi f e

t ubi ngembaiiments describes bereinweut)is ol bispitedrbydhke elaiteciwhizh dbliovafthé sdips of wdhe
readi | %a[l%é’lﬁtfevaﬁ%q%qglegtes %lf %es%bject matter of the claims.




wi t hout having to spool the extended | ength of tubr ng onto severﬁheﬁ)ml
reels. It can be seen that once the present reel is Ioaded \ﬂﬂ

extended | ength of conposite coiled tubing at a vveII ﬁzl n?in‘be
readily transported to other well sites in the vrcr* ‘é el I

the reel is housed on a ship, the reel may be transport to nfarl an
of fshore well. Thus, for well servicing operations éemdz

initial opgeaALiLmMblviof BEEorhhhshE CQled € 'present i nvention
reduces or even el |y?nf0n gg rge0 I?:bhsange eoéglgﬁgdurrhﬁwg th the injection and

retrieval phas@@mmNﬂVingf‘mtelﬁés&cedderdtfeohsnmdts of thr s invention have been
shown and desc iﬁe%, 1? m)di]ﬁi catrﬁ)ns t her cflréjgte made by one stalled
in the art w t S FEHRrsidny2isT6roYahdy wptivr orb§a1 teaétfing of this

i nvention. Thewﬁéraaqhmm%ﬁameeﬁ@fdr&@@ioh%ﬁﬁéreeﬁﬁeﬁréam)l ary only and are not
limting. Mny variations and nodifications of the system and apparatus are

possibl e Eh‘tjrealr Bssepalnohclaihé V‘é’@@pbsaéﬁ drupyehas ra\ﬁbamtrtorrithatﬁmhtcn%a atsdie of wher e
met h sho rst ood hat i ndi vi dual
Tt e BSnaRUSREGRAPRE T AR Comblo@UBt R hubie WHBS B oRRilNBhed BN V' O

or deWOumﬁxmmﬁjny pr escrr bed. Accordingly, the scope of protection is not

lim edt e% nts_ descri bed herein, but is onaglrmtedb t he
cl ai lo’tsr a@c’%)wéersr] saideym 2athsaid flangss pgeonliguredioisicat ent s of

t he %QS?PEO(F%EEFSrOfQBm gh@te%bl@édﬁﬁbmz LO 7 AU G 2004 04 17. 1. Areel
assenbly for supportin osite coiled tubing, conprising: a drum having

first. andTh@IcolmSS@n’aiy ﬁﬁfdeml ahateihisaidisidawells@ogmde si leesnéduk ﬁan@smvabl y
nounted on, sai a rein said sid | 1s a f.orme rei nforced
ot oo TS Reas by B Rin g BAGe ot ink ettt oS aTEiGH T oS i et o1
t hattd qathuires. @ strain of less than approximately 2%in the conposite

coi |l ed tubing when the conposite coiled tubing is wound on said drum 3.
The Peel AB&BRIAsSeETY of daim bwhgreinspid sisigwallvrrenenaeatigieie | anges are

contsaur ot e hsayy g nst AL S ko iR
£l anij&ancﬁsecdﬁmie:lmmsbgmaﬁenbl y of claim4 f ur t her conprising threaded
fastgners , affixin id flanges to sa rum 6. The reel assenbly of
clai fh | whAdrUETeERIOL rpBREnE Compesity awtfgrtt%&, Segprising: |
a drum having an axle splitline defining first and second portions, said first
portion releasably connected to said second portion, said first and second portions each
having first and second end faces;
 afirst flange mounted on said first portion first end face;
a second flange mounted on said second portion first end face;
a third flange mounted on said first portion second end face; and
a fourth flange mounted on said second portion second end face.
10.  The reel assembly of claim 9 wherein said drum has a diameter that induces a strain of
less than approximately 2% in the composite coiled tubing when the composite coiled tubing is
- wound on said drum.
11, The reel assembly of claim 10 wherein said drum and said flanges are configured to
store at least 1,500 meters of composite coiled tubing.
12, The reel assembly of claim 9 wherein said drum is formed of light weight high strength
steel.
13.  Thereel assembly of claim 9 wherein said flanges are formed of reinforced wire mesh.
14.  The reel assembly of claim 10 further comprising a. plurality of threaded fasteners and _
associated nuts securing said drum first portion to said drum second portion.

18. A method of storing composite coiled tubing at a well site, comprising:



8. The reel assenbly of claim | wherein said drumincludes ag and 2004
splitline defining a _‘f! rst and second drum segrrent 9. A reél assenbl y-for
Pl 1t1ine defiping first and second portions. . sai SC bAGS pore: o £ -1
cach hav ng Thret and second end faves: ot iret f1 JPEARIGDL Rl °"
port1 on f Vet chaopuBEe R ke b RRERERe RERPE MBS T ot “porti on second

end face; (Bnd transhating bnsécbamgmguhmampbsnauﬁﬁigdoslﬁcxoﬂﬂs@ortI on second end
face. 10. he reel  assenbly of c¢laim9 wherein said drum has a di aneter
that indubds aPeVidHies rmgster r?‘*’é@%mﬁ%ﬂé‘ﬁ CERIRIO0) SHRIE a1 lpasp thejcampiped &ﬂﬁ’@ém te
coil ed tuBipng ﬂ{\g]edgdtsgb% gm@, [ IgQg rum 11.
The reel assenbly of cnal m1 O\E\E%@%S#gglah?@b rumhszenrcf\é\ési<L31&:a§'p¥q F‘%wé’lg{elgasgre

confi gur etiva WCtl@lS(DerEﬁSalef&BEStd tbg8b9; adt er s of conposite coiled tubing. 12.
The reel se of cl.aim d drumis forned of |ight weight
hi gh stre@t %ﬂth fisst aﬁ%C?%@Fﬂ%%%%" (FRMpogte thigg ARtg garts acai d f I anges
are flor medth®metheh 8f SLGLTR Akther d%ﬁ?)ﬁsmg Ynspbifig rt%aﬁ&%@é'f% ¥ s@bng vl m 10
further corrprl sing a pluralit t hf eaded fast eners and associ ated nuts
secuﬁlfl‘hg said drum fi rst portl on to said drum second portl on. 18. A et hod

pcri CRow/ 19T e cBlpotl 5Bty g Mt BRRM L o 1 ubing Lo Che

wel |l site; (b) 1n_t]ercaﬂgsﬁ)ﬁfstieﬁgh®f8@ﬁ?mde tengttibind ikOiReBbbR; t ubing to the well
site-, (c) providing a naster reel havi ng the capacity to store at |east
¢

" the combined | EWYEHEE Bfccond langihsel spmpposiie 6APd Bwente Be feBnisedh 8 t ubi ng,

t he mast efohisRlte SQRB bR t ably fastened
t oget her; %nlg&(%) spool |g%a'?hoef0?ﬁr%%f%tg d§ ﬁ%?g%]cgliuﬁ@gof conposi te tubing

onto the mast emjacted the sgoond Ehethrtét:hmljomth cmlleall tnbing irftuthetvesl] toonypri si ng

transportlngth ster reel .to,a_sec Il Site, 20. A nethod of
depl oyi ng corrp%% raa We APt T By the W& ﬁ 1§ \%%{\e site, conprising:

spooling the extended length of composite coiled tubing onto the master reel.

21.  The method of claim 20, further comprising transporting the master reel to a second
well site. _
22, A method of servicing a well using composite coiled tubing, the method comprising:

transporting a plurality of individual lengths of composite coiled tubing to a
well site;
making up a working string by interconnecting the plurality of lengths of
composite coiled tubing, the working string having a free end and a coupling end; |
mounting a down hole implement on the free end of the working string;
injecting the working string into a well bore; and
retrieving the working string by spooling the working string onto at least one
master reel having a capacity greater than the longest individual length of coiled tubing
at the well. |
23.  The method of claim 22 whzrein the downhole implement is a bottom hole assembly
adapted to drill through formation.
24, The method of claim 22 wherein the working string is at least 20,000 feet in length.
25.  The method of claim 24 further comprising selecting a composite coiled tubing material
that has a substantially. neutral buoyancy in drilling fluid.
26.  The method of claim 25 further comprising transporting the master reel to 2 second well

site.



injecting a first length of conposite coiled tubing into a well bore;
connecting a second | ength of conposite coiled tubing to the(f? AG 26804t h
of conposite coiled tubing so as to forman extended | ength of coiled

tubing; injecting the second | ength of conposite COPGX‘QQ'U‘QI)”@% ﬁrgﬁl\

wel | bore; providing a master reel at the well site; pooling t
extended | ength of conposite coiled tubing onto the i r gel . A
met hod of,__cl ai 0, farther conprising transporting QMtgﬂ Feg% mﬁz
secofld wBll mg&? of gham G phersw B dosmbelsipplemeniiy p nagkagy owpws te coil ed
t ubi ﬁg&?gKﬂg&pﬁgngﬂgpﬁ+§&@gﬁbstransporting a plurality of individual '
| engt hs”of conposite -colled tubing to a well site; making up a working
string by interconnecting the plurality of lengths of conposite coiled
tubing, the working string having a free end and a coupling end; nounting
a down hole inplenent on the free end of the working string; injecting the
working string into a well bore and retrieving the working string by
spooling the working string onto at | east one naster reel having a
capacity greater than the |ongest individual |ength of coiled tubing at
the well. 23. The nmethod of claim 22 wherein the downhole inplenent is a
bottom hol e assenbly adapted to drill through formation. 24. The nethod of
claim?22 wherein the working string is at |east 20,000 feet in |ength. 25.
The met hod of claim 24 farther conprising selecting a conposite coiled
tubing material that has a substantially neutral buoyancy. in drilling
fluid. 26. The nethod of claim25 further conprising transporting the
master reel to a second well site. 9 kO 7 AU G 2004 GIri101/ 0417i PENS 21
FEB 2002 27. The method of claim26 wherein the downhole inplenent is a
package of sensors configured to read formati on characteristics. 10
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