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(54) Title: COILED TUBING HANDLING SYSTEM AND METHODS

(57) Abstract: Coiled tube handling systems and methods for deploying the tubing at a well site. The handling system includes a
master reel (20) configured 1o store an extended length of composite tubing (28) which has a plurality of sections. In one embodi-
ment the reel has a drum (40) and a pair of detachable sidewalls (42, 46) each of which has a plurality of flanges (60). In another
embodiment the drum inclodes a radial splitline (56) that defines substantially identical securably matable drum sections. The drm
diameter is seected to introduce a strain of 2 % or less in the composite coiled tubing. Once the design for the components of the
ree] has been established the components may be shipped to the well site where the master reel is assembled and shorter lengths of
tubing that have been delivered on individual reels are connected and spooled onto the master reel.
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operatlons in the well bore, and to deliver drilling toolS do
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hand! i mhingyis frerodiosd ed thedil sibigvdbbork Rebugdewslikag lcofssieiliphentito 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 rotating reel for storing coiled
tubing, a cradle for supporting the reel, a drive motor, and a rotary coupliné. 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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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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i nvention provides a reel assenbly for supporting conposi
In another aspect, the present invention provides a reel assembly for supporting composite

20 coiled tubing, comprising: 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 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

3a



15 a reel assenbly that may be disassenbled 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 assenblieibﬁgégfgp
renmoved fromthe coiled tubing platformwthout disturbing ti¥e! 3 pén of
the remaining reel assenblies in order to provide roomon the platformfor
the remaining reel assenblies to operate w thout obstruction. This design
al | ows orggidswakedmsoved; be packaged and 20 shipped in a manner that is nore

efficient than at wasogfe%%a

bl e.under, the |lipitations,of the prior Oher
obj ects and” %ffant 88 G of ﬁFﬁPﬂV@ﬂ¥PgthPﬁﬁmﬁé appareﬁt in the

foll owi ng dgsed 4 Rtan@Rnd HewRitlaEbth BERHIIRR A B pHenDRAMMNES For a nmore

detail ed description of the preferred enbodi ment of the present invention,
reference will now be nmade to the acconpanyi ng draw ngs, wherein: Figure 1
illustrates an enbodi nent of the present invention nounted on a drilling
rig, Figure 2 is an exploded view of one enbodi nent of a coiled tubing
spool constructed in 30 accordance with the present invention;, Figure 3 is
an end view of an enbodi nent of the present invention, show ng one-half of
3a 07 AUG 2004 one side wall renmoved; Figure 3 a is an isonetric view of

t he enbodi nent of Figure 3; and Figure 4 is and end vi ew of another

enbodi ment of the present invention. 3b ,07 A Ua 2004 WO 01/ 58795

PCT/ US01/ 04171 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring
now to Figure 1, a reel 20 constructed in accordance with the present
invention is nounted on a cradle 24 |ocated on a drilling rig 26 at a well
site. Reel 20 stores an extended |l ength of conposite coiled tubing 28 that
isruninto a well bore 30. Tubulars made of conposites are 5 discussed in
pendi ng application Serial No. 09/081,961 filed May 20, 1998, titled "Well
System " which is hereby incorporated by reference for all purposes.
Preferred enbodi mnents of reel 20 that may be adapted to various well sites
are described below. Referring nowto Figure 2, a preferred enbodi nent of
reel 20 includes a drum 40, a first

3b
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arranged in - .t J. guous fFashi on for further reductiops 25 in size and

weight. In eigsé, ﬁgaﬁnf} slé‘%&agf r‘%’c‘%ﬂ?ega‘?ﬂ%ﬁ C‘}“Bft’oasﬁﬁ§°]tl?ﬁ£mg’8¥gl tE%F ngH e goedr um.

40, suatto dmb 42adiBatause dirstpasiestchad SideRalis 3DOW are E%éteﬁ:'ti%& gcﬁnﬂéfﬁ-donlgﬁyg{ 40
aye

supports the conposite cojled tubing spooled onto and p out Tromreel
20. cﬁl‘if‘m'ag %W%{E‘i’fg‘.iesiljlbfiddﬂ&?@ﬂ hgrain Refevdng zow tonffiguies Armed Ba,rfiyssideavall2
Still | [ . drum- 40 i.ncl udes a hub ,
cent er%i@fggibﬁ}zg?n%% g%%ﬁtgirﬁgf?hﬁ%g%?n%gg(%g IBES(.’OD#JI%O“& %?%ﬁy%%%gﬁﬁﬁncf&?q y
supporiled Asnomliny ®r pipeeferrdd elupoditieng ritnges 80iiadihdgceRakeshdids 6hubatded to
presents.a vmefagdé ntﬂ S%Lgce 49 on which conposite coil tubing seats:
Ar r and &t Lreaged $iRdS 6. naiSHpilar arrpagegnent isaravided 95 Sangas &l ehienong sidawall 44, S.
Appl i qaiwi be REbBloolNA ' | tHoN osite
Coi | ed. Tubi ﬁg, Miogﬁlqﬁag%%gﬁlg%?é?ﬁ%rmgg%ﬂggoﬁ? ar%?‘é?nel%g&%grbealgfaggﬂ?%c&ees.
Li fti ridangge60 tondmmsHbWiyr exayples clampy (wte dhown) alapled tatetesiblp rabive dRdges 60
mani p%%féeonoof e(g[)ugi 4040-4 ,0 7 AU 6 2004 WD 01/58795 FCTIUSO i 04171
Prefera y,p]ftﬁ]é1 PRTETR™of hub 41 is selected to introduce a strain of 2%
or0l ess i n Tk BEmoANBSSIdnositl BRRhD St ' Ll.ed:d Ubi Ng
havi nq a_dianeter of 2 7 é) inc(ﬁ%s, th“’eﬂmJ omg@%&%&&ﬁ&h&%ﬁ&m
oading 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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fr dm SRR o RERcaie! fhat Sl dameter elortee e agpardenceigtiey dhe, steed riteria. Wil
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A o S PP R colth Wt BRLRLIS. Fifd bR A
mat i ng?dYaRges iyeamppsite mlatarialsuaay sl hub datietrgs henintyficedtriiat ohakatesthaBavh

-can b ' W) vari ety of known net hods, such as threaded fasteners
(not ?ﬁ%&nﬁgs&f‘]ﬁﬁﬁﬁg%ﬁ%dfmgﬁgi tional splitlines 15 will further reduce the

si ze and WeTig@devatl ¢18@chts @F Hheiab aqGEicRy fBAL R ?fél.%ﬁgz‘iﬂ&r@aﬂ%e.asscnfbled

Furthernore, the joining nmethod nmay 't ake advant age .operationa
chidr adtettinderd-welgmg ps 5 1ragded Eagtenension gny Fther snitabielmcansvh Breforaldy sdvuiw ed

dri | i g;fd, i g LNt well ;via conposi.te coiled tubing, the
port i oﬁglgfd) I(%%%pﬂgzﬁe% g? Iageg S&@Z‘? Hats 5’25’?8’?8%“ gtﬁgﬁ%q'bé’&te‘ggﬁﬂ?@ﬁéﬂgﬁﬁds not

r adi alWighin PeirsissiblditednsgoraBios liattations) ahSndd skt GAEBEAESI MLudeARS Bral k) 4P
that nay assist in.. %Ig ﬁ‘%l ntaining the structural integrity of drum 40 that
i ncor gBleApEnessmylindacal hplvesr §a i gMating senirylindriel lalves/$8e.hern bedvitidmsing aof

I i ' ' ' 72, fl.rst
and seomn Y aLPRL IR AR, St 3R TR BBl HoBS  Rent ot aBREOH it o
rdél pult fothed Gedick| thhesizte and i weight bf rtsé indielduplosddions Tt i Balr e edral] %0
forrre‘;iFu%@] a single.unjt h%i ng a centerpiece 74 having outwardly radiating
spoke ERYE gl?pﬂ)%‘f“lﬂgan:'r‘? d7may fake 7edvantage fi thes opergliongl harecietistics @b
; . . : . : _ _ i hub

Of S QRipogid Etled HRAS) 178r ERIAL, Wl AlssurlyfPdhg i iy iR O N

end faces 79. It will be appreciat ary first reel
por t i GIemIpgsiE ¢adlad tilieg, the pontibn wé wempostefailed tbingsponket badsresiteidsas ekpiddet
wel ds,__1. aded. fa ners, .interlockin nenbers, or conbinations thereof.
To j oirﬁéhP];i st %?nese aa%orefipﬁl%mts‘dhssB%Sn‘g’rqpé%ﬁswﬁoé’f‘ieoﬂl %Eb 49 t%ﬁq B aseiyt BY

t [20eadedntinicshd Striyrabirtapiioy dO@UmUD HROkES PG bpldihgt portion 70.

C earance hol es 30 88 on second reel portion 72 are adapted to receive
t hr eaded stRdeTine nowjie &igure . anethaneobedizasdé of rech2 Ginchvdesadatihesinstmdagcar ur e

first r&4 0 : reel .portion.7 | t oul 4 be understpod
that - AR RsRRL ). OBedllsd Budf GO Bitobf St BRIt o 72 arel bl SHryrashiyel arBab
nunbe firgtfreelpitiand 7@l eelegaited) Frt web poftioh Moca decterablydormidd 4584 Sihyle unit

exenpl.ary. Furthernore, it wll b o
‘ P hav%\g a centerpiece 79 having 0uMm£y 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
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subsequent conposite coiled tubing handling. Typically, a we
sel ect PRREFEAVERROL. n accordance with the present invention will

t wo- st
is to

of the reel .are.%if,t%%at ed_by the required sStorage capacity, i.e.,
USHgp oY Rile thepsquanpsite Beieg wbinganasplsoshipped amcseveral ssppeste ed

' sy - The. - LSO @5k AL i sh -
stati cgRRt SRGhAtAAed !T’-lam inj LhE ﬁgﬂt@ 1P BER, b 3yeiCoreth A0m oggwd}lﬁﬂyge 3¢

di sassenbly design that

| engt h°OmRPsgagat

oper at or

at es ransporta n an

t he r etjogle eet] feelibsefhent dompasiternbilyd mbinzilgndlatd on of the reel for a given

well site i

al ong
20

30

m accordance with the present invention will

tr anszg?i? Yot B FHEICL Spigehme 2 &%
employ a two-step process to arrive at an optimal design for a reel. The first step is to establish
overall design dimensions of the reel with respect to the configuration of coiled tubing to be used.
Usually, the overall dimensions of the 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 facﬁitates the transportation and
handling of the required reel. 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

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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phaseswgé\]vljng Qf; eferred eg‘ﬁodi nments of this invention have been shown and

descri denoR i dis empedisemiscdgseediatein mye exemplary| ordyl and arhootr t
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20 order is expressly prescribed. Accordingly, the scope of rotﬁg @3)@* S
not limted to the enbodinents described -herein, but is onLd/)'Ilﬂ by

the clains which follow, the scope of which shall. |ncI lent s
of the subject matter of the clainms. 7 LO7 AUGZ %% %AAffak

assenbly for supporting conposite coiled tubing, co r| st n ?&)drum havi ng
first and second end faces; and first and second SI

nouni ed og sdlhgepBH rtin¥B&hSishe sdied 1 orned of rei nforced
W re nmesh r2 Tee gleeaﬁgjg%elr%,ey ng‘s ?: alem 1“\%& e*] |d drum has a di aneter

that induces aa@IturrbhamngfﬁrstlaaésecphthmdaquzﬁsmndrrateI y 2%| n the conposite

coi l'ed tubing n the e coiled t b' ng i. und on said drum 3.
The reel assenﬁln §m(51fse%qn IR ‘i'a\lﬁfg’?l@ﬁ?l)é%‘f’ 64?1‘%’7%%@1@%&8 flanges are -
configured to §h&kid saidlside®and ard f2R0d Hﬁﬂeﬁ‘ﬂf&c&fwﬁé)ﬁ%%' te coiled tubing. 4.
The reel assenbly of claim| wherein said sidewalls conprise at |east four

f1 anges: Bhe regleasparbly aEelaipbl yvh@tenmaed dmm haa latdmnet@rdh‘ptrm@lcnga stgieafied
f ast I | nbl f
ci ai EoF s rrrotin Rty e APPES e SIS BRE PR 4 col BTSN eEBTER oy o

cl ai wolindvresagl drumai d drum i ncl udes an axi al spl itline defining a first and

seco d dr egnent.. 9, A reel assenbly for porting conposite coiled
t ubi g, ﬁﬂ%@?kﬁs 1bly, okflaim hubsrg sad d&‘%ﬂé“%?ﬂ“i Eﬁnaséa@@nﬁﬁ%@cl ©isios¢  and

secopdenef goyﬁgt,m(;f%lq bditeShilediftihbon rel easably connected to said second
portion, said first an second porYions each having first and second end

faced; a Thewstl afsmn’c@}eofnimm bﬁhcrmwanddldfewahmmpmﬁse atriedsi fomt flenpds:f ace; a
secopnd fl nount econd portion first face third flange
rounted otbehe ey ofr T RrEEr Se-BRg it BeltreSatpode fie froeiye. mount o
on siigdids@eand portion second end face. 10. The reel assenbly of claim9

wherein said drum has a dianeter that i nduces a strain of.
6. The reel assembly of claim ! wherein said sidewalls are noncontiguous.

8. The reel assembly of claim 1 wherein said drum includes an axial splitline defining a
first and second drum segment.
9. A reel assembly for supporting composite coiled tubing, comprising:

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:



| ess’ than approximately 2%in the conposite coiled tubing whgn pyg 2004
conposi te coiled tubi ng is wound on said drum 11. The reel® assenbl y of

claim 10 wherein said drumand said flanges are co

| east 1,500 neters of conposite coiled tubing. mbolﬁmﬁljﬁ
claim9 wherein said drumis formed of Iight \/\/elght hstr i é
13. The reel assenbly of claim9 wherein said flang P@& ch‘E)B 00
reinforcegywrg urther conprising
a plurali ?33; of t 8%%?‘“ Egnerfggljgﬂ%ﬁ%ass e‘&glﬁ%} % securi ng said drum
first por{tion trmspmldg ds&mnd;tcﬂgﬂhd:fp@mbdsﬁatubh% to&mélhgé of storing

conposite,coiled tubing at a well site, conprising: 8 7 AUG 2004

PCT/ Us01/ &4171PTOFs) ngtarla%ﬁé%é?eﬂ hadngthe pangeity @rﬁ@:trﬁablﬁa%ﬁwsmbtnédmmhﬁg to the
wel | sitegr)s RS f the wel |
site-, (c)0 pr oﬁt ?%&fgh%@ hé O%&ﬁﬁﬁgéi ng $ ﬁ% %g%%%?‘?ftbﬁjghgp : Q91e£ | east
the conbi Wetﬁsebmngtrﬁ&sa‘rdf fastwaedmgeiheraand second | engt hs of corrp05| te t ubi ng,

t he rraste reel t sectiions rele sabl f ast ened
t oget her ; dQnd fp(ﬂ)fpg%Bif%g cﬁ?@"’?‘ﬁ thsa‘\fl‘}&c?fog’@%ﬁdu IE%B‘EHH %EES #si t e tubing
onto1phe TASHRIhod 8€tlaim 1PfrdOHRHEAE t&ﬁsp@hﬁ‘l?@helﬁaitw k€5 3 CQORY el ng

transporting the naster reel to a second wel A net hod of
depl 8¥8-ng conposite coil ed tubi ng at a well site, corrprl sing: injecting a

firsgyal engt Ik nto ore; connecting a

seco% Ie%‘{qﬁﬂédf&oﬂﬁgg Ft%gl%%m 58”? BPﬁ%aﬁaow?lﬁﬁlgf?rﬁ?“ﬁl%gth of conposite
coi |l ed tubing Bectsg 4 first Raghaf capaieeslddemghding a Geilbe@; t ubi ng; injecting
the second length of conposite coiled tubing into the well bore; providing

" a master reel “nf’cﬁ’élgvgeﬁqcog‘? {@gihapicamresits eiladhubingt lenide dirstlpath obf
CONpPOSi t €c&ihdsRElcdill nbihgQidt9 1d f&ﬁn%%ﬁt@ﬁdeﬁ? (tffjcollgaﬁbl thod of claim 20,

farther conprising transporting the naster to a setond well site. 22.
A nmet hod of seimdcgngigpe second ldngthaif ngmpm;aosliletdeubmg irgal tHe vl Irbgre; t he met hod
conpri sing: providing a master reel at the well site; and

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.



transporting a plurality of individual |engths of conposite coiled tub| ng
toa well site; making up a working string by mterconnech@g}g&lﬁj@ 2004
plurality of lengths of - conposite coiled tubing,:the wor ki.ng string having

a free end and a coupling end; nounting a down hollﬁql A KR 8 hg_ Lﬁ
end of the working string; injectlng the working string T™to a well Do

and retrievingthe working string by spooling the t

| east_ one reel having a capaci ty greater tmmoggegtgg Zﬁ{?z

i ndi 4 duaTh°| ‘@ﬁ 9<|'11 obclaipi 4 Whergh g dosmnhelsdmplament 282 prplkagaefFeEsoRY cl ai m 22
wher S a bottom hole assenbly adapted to drill -
t hr O%SE ‘%rg(?hﬁ?%ﬁ% Idnmhrg%nﬁ%tﬁ%d of claim22 wherein the working string is
at | east 20,000 feet in length. 25. The method of claim?24 farther
conprising selecting a conposite coiled tubing material that has a
substantially neutral buoyancy. in drilling fluid. 26. The nethod of claim
25 further conprising transporting the master reel to a second well site.
9 kO 7 AU G 2004 GI101/ 0417i PENS 21 FEB 2002 27. The nmet hod of cl aim 26
wherein the downhol e inplenent is a package of sensors configured to read
formati on characteristics. 10 '
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