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Title: MJITI-STRING COMPCSI TE CO LED TuBI NG SYSTEM  Abstract: “A reel

assenbly (100) having three reels (104) disposed side-by-side on a shaft
(102) pays out coiled tubing (38) to an injector (36). A conveyor (108)

is used to SyiPRlgsersand guide the coiled tubing (38) during E‘E@Kﬁbl/&fsﬁ?

the reels (104) to the injector (36). The conveyor (108) is Selective

rotatabl e such that thevedivSHdhg @y RBositt (C6lled Tﬁ’biﬂgﬂ}%@ém( 104) which

actively _ - 7
CROSS-REFERENCE TO RELATED APPLICATIONS
Not Applicable. ' ‘

STATEMENT REGARDING FEDERALLY SPONSORED
5 _ RESEARCH OR DEVELOPMENT ‘

Not Applicable.
Field of the Invention

The present invention relates to devices for handling coiled tubing. More particularly, the
present inventibn relates to coiled tubing handfing devices that hold at least two reels of coiled

10 | tubing. Still more particularly, the present invention relates to coiled tubing handling systems
that use a conveyor to direct coilécil.»tt.xbing to and from at leasf two reels.

Description of the Related Art |
Coiled fubing, as currently.deployed in the oilfield industry, generally includes small
diameter cylindrical tubing having a relatively thin wall made of metal or composite material.

15 Coiled tubing is typically much more flexible and of lighter weight than conventional drill pipe.
These cﬁaracteristics of coiled tubing have led to its use in various well operations. For example,
coiled tubing is routinely utilized to inject gas or other fluids into the well bore, inflate or activate

‘ bridgeé and packers, transport well logging tools downhole, perform remedial cementing and clean-
out operations in the well Bore, and to deliver or retrieve drilling tools downhole. The flexible,

20  lightweight nature of coiled tubing makes it particularly useful in deviated well bores.

' Typically, coiled tubing is infroduced into the oil or gas well bore through W_ellhcad control
equipment. A conventional héndling system for coiled tubing can include a reel assembly, a
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 coupling. During operation, the

25 tubing injector head draws coiled tubing stored on the reel and injects the coiled tubing into a
wellhead. The drive motor rotates the reel to pay out the coiledltubin_g and the gooseneck directs
the coil tubing into the injector head. Often, fluids are pumped through the coiled tubing during

| _operations. A 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.

30 ~ While prior art coiled tubing handling systems are satisfactory for coiled tubing made of
metals such as steel, these systems do not accommodate the relatively long spans of drill or working
strings achievable with coiled tubing made of composites. Such extended spans of composite
coiled tubing strings are possible because composite coiled tubing is significantly lighter than steel
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pays out the coiled tubing (38). In another enbodi nent, t\?\%Aruglé?tszoP?LM)_
are slidably disposed side-by-side on a shaft (102). A conveyor (108) is
used t oweuwppsrso and guide the coiled tubing (38) during travel pdiedimblia:

he .i.nj 36). | t.hi nbodi prent, fhe conveyor (1Q8) is.
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integrity of steel coiled tubing and pose a threat to personnel and rig operations. Accordingly, steel
coiled tubing is usually retired from service after only a few trips into a well bore. However,
composite coiled tubing is largely unaffected by such bending events and can remain in service for
15 a much longer period of time.

Hence, systems utilizing composite coiled tubing can be safely and cost-effectively used to
drill and explore deeper and Jonger oil wells than previously possible with conventional drilling
systems. Moreover, completed but unproductive wells may be reworked to improve hydrocarbon
recdvery. Thus, composite coiled tubing systems can allow drilling operations into territories that

20 have been inaccessible in the past and thereby further maximize recovery of fossil fuels.

However, these dramatic improvements in drilling operations cannot be realized without
handling systems that can efficiently and cost-effectively deploy extended lengths of composite
coiled tubing. Prior art coiled tubing handling systems do not readily accommodate the frequent
reel change-outs needed when injecting thousands of feet of coiled tubing downhole. Prior art

25 coiled tubing handling systems require a work stoppage to change out an empty reel for a full reel.
Because such a procedure is inefficient, there is a need for a coiled tybing handling system that
more efficiently changes-out successive reels of coiled tubing,

SUMMARY OF THE PRESENT INVENTION

In accordance with one aspect of the present invention, there is provided a reel system used

30 with an injector positioned over a wellbore, comprising, a base, a shaft rotatably mounted on said
base, first and second reels disposed along said shaft, and a working string formed of composite

coiled tubing, a first portion of said working string being spooled on said first reel and a second
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bri dges and packers, transport well |ogging tools downhol e?oégfg%'%rzl%m

remedi al cenenting and cl ean- out operations in the well bore, and to

del i verworp1edse eve drilling tools downhole. The flexible, 20 I '(9117%} |
nature of coil Fd tubing makes it particularly useful in deviat edlee %ﬁﬁ}egg'ﬁ

bores. TRPHEYLOF yaid-Workang stimenbeing speplebanced sasonsl resh whereior saigh rshvpbottiopoise

t hr ough : [ A, conventi onal. handl.i. system f or
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conposi t b t 4ubin rings are possible because conposite coiled
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t ubi ng ) eat. to rsonnel. and_.ri g operations, Accordingly, .
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hy FSoc ar geprising, a base, a shaft rotatably mounted within said base, said shaft having a bore having an

inlet port and an outlet port, a pump in fluid communication with said inlet port, a first reel

disposed on said shaft, a second reel disposed on said shaft next to said first reel, a drive motor

associated with said shaft, said drive motor providing controlled rotation of said shaft, a working

string formed of composite coiled tubing, said working string having a surface end in fluid

30 communication with said outlet port, a first portion spooled on said first reel, a second portion

spooled on said second reel, and a second end, and a track adapted to guide said working string

to a pre-determined location, wherein said shaft includes a vacant portion, a center portion and an
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a pre-determ ned |ocation, said track having a first posi ti'lgr)?‘u B?tzrogéei vi ng

sai d wor ki ng Wora1fego256rom said first reel. and a second positi orcHoso1/01541
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wherei.n said shaft includes a vacant portion, a ce and an -2a

10 August 2084 WO 01/ 0592BRIBETDESIRIETEON OF TEE DRAVIINGSai d first reel

bei ng'?bsposed w thin shaft center portion, and said second reel disposed

wi t hi n18ai d shaffor & mes defailed descriptiorn of dhed prefasredi enhbalitheritt of Gspmetenofintention,
present in J - I | a nmethod f.or inj.ecting a length of

coil ed tubi\fﬁfg@g{%’llgﬁﬁ\}&eﬁ?@g ﬁfé)%rr%g ﬁcgglpg'(%ﬁg ﬁrg}v_hu&s, ‘ﬁ#%{’/‘f'di ng a shaft, a

fluid 5 supply digirelies silesidw dfogichibointat of thé petert 8lenfigh:a first position
on the shaft, t fi Est reel ,having a first |ength of coiled tubing

spool ed t her eon F§He21§ 3 Blan ¥igw &p fisshiralgred pgbodimant of ghepresent invemtiom; eam end

and a first dowggireameend; it 0N .second r 0.8 secon sitian
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spool ed5t hembodimenh of the prsentdmicnéidn;t ubi ng | ength having a second upstream
end and a second,.downstream end, connecting the first upstream 10 end to

the fluid supply B¥BANEH AY V58 PI AR em@adimsnt ehm @ruexos used watchadirst preferred

upstream er&dqboaﬁggmbpﬂ}lgf,;d'sagiﬁ@%ﬁgﬁ.rst and second coil ed tubing | engths
into the wel’l head, wherein said connecting steps are perforned before said

i nj ecting step. Hegwadceraside elewition shosing i exspediry dbadihe op reetenrito ianfe@nbieBétred

there is proyi - t hod of. depl oying coiled tubing into a wellbore, the
net hod conﬁ%ﬁggﬁg{?ﬂ?ﬁﬁfaPfegﬂﬁﬁﬁve&ggﬁ"rst reel beside a 15 second reel the

first aod secondigaebss sUpRAAPdeflbimint %Béoiﬁ:a%?%gg Bﬁﬂﬁ&é@ ﬁfe?énéagn%b;%‘a%‘rﬁeem of the

tubi ng, respectively, connecting the first coi tubi ng 1 engt
second coi IPEgFERiUBYSIgORAdt h to form a continuous length of coiled tubing,

rotating the fir i.second reels so, as.to.supply an injector with a

conti nuous | engftﬁ %m- g? q%%’f”ﬁé‘& lﬁ%gﬁe%be@%qeﬁfggmg%&ag%tJtF%qude]t Hyeiqme

wel | bore using tPETA] TEORD TYEEP[&% ﬁgm

af orenmenti oned defi c‘?]e‘_%g?%@m pri OP-Part y provi m@% t hat
utilizes nultiplWhileehe asiventbgdsest tia tprasemyvintenttshh angete Uppliad it9NAbny situations,

efficiencies w.th resg ct to a‘ri or art _reel assenblies. A nultiple reel
assenbly negodinents el the Areseninvantionewill be diseussed, withithe respedtielesl andcgraxieadvery

ar r angenentapgficaiehi.| Reforfiff il 8N88%e S 98 embodiment of a multi-reel system 20 is shown
' mounted on a rig deck 24 disposed over a wellhead 26 and a wellbore 28. Rig deck 24 may be part

of a drilling rig based on land or, alternatively, part of the dri-iling ship or offshore platform.
Further, wellhead 26 and wellbore 28 may be a newly constructed well or an existing structure
30 requiring work-over operations. Multi-reel system 20 is deployed in conjunction with a hydraulic
drive 30, a mud pump 32, a gooseneck 34 and an injector 36. Gooseneck 34 funnels coiled tubing
38 from the multi-reel system 20 into injector 36. During the unspooling process, coilca tubing 38

is drawn out and threaded into injector 36, which forces coiled tubing 38 through a blowout
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by-side on a cormmon platform In such an arrangenent, coil é%”%?ﬁ?&oéan be
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first preferred e I ment present invention; and Figure 7 is a
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the prid8RHP frggls ot abasta AfonYeer 108 nahaft 10X wapodneeels 196 andvotatesmsallss
of thqw@m'wt' o | 3 di A\t st to.,0i |l sand. gas
recovery _appl in%:aat [ onﬁs@paﬁgpg&jr ng Fﬁ@%ﬁﬁ%ﬁ Sthftoﬁﬁ{“g‘g‘#&ee%%%%(“é’ﬁ%*b%“ %@ﬁ?m f a
nul ti -aneialet port tldthand an outidteant 1120 dnleeporo bl Gisrpogitidack a4 fight spbSRCLONER 182

wel | head 26_an wel I.bore. 28... Rig-deck 24 may be part of a drilling rig
based B FoadPEA G MEbarnacGailn i Eiswdinmdram mmid REmsrih Qlst pewola s
pl2at f opaRitionEdIcidierte W& ddaeaty 36 spaxd 198148 oufRY Y, laehed
well or an exjsting structure 38 rqulgra!nngg\%graﬁ- overtgggg‘r}vgﬁ%ncso. 'ﬁ{al Pleel
syst enbepesswite gieoshatl bore andinjodlirg tubing \istspoaleth pereals 104. Uniarodfal cperatignguNp
‘32’ a ﬁ)gﬁsfd}e%km?ﬁecfi 99 dive' 21(1:(} ‘%{ud?’gam;ae%%SEﬂ'rﬁﬁsk dr%ﬂin]:gu &glast e(iga'ltegdhy:[d}fulligg
' pressure through coiled tubing 38. Therefore, the interface between inlet port 110 and fluid line
116 preferably includes a rotary coupling 118 adapted to maintain a fluid tight seal during rotation.
25 Such designs are well known in the art. Shaft 102 preferably further includés journal surfaces (not

shown) that slidably engage base 106. Shaft 102 is also operatively connected to hydraulic drive

30. Depending on the particular hydraulic drive used, shaft 102 may include geared teeth, a flat or
key machined onto shaft 102 or other suitable interface with hydraulic drive 30. While shaft driven
reels are prevalent, other reels drives may also be used to support and rotate reels 104. For
30  example, U.S. Patent No. 4,945,938, which hereby incorporated by reference, discloses a drive
system that rotates reels via an engagement with the reel’s flanges. Thus, it will be understood that
the shaft drive described is merely an illustrative means of supporting and rotating reels 104 and the

present invention is not limited to embodiments incorporating shafts.
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38 fromthe multi-reel system 20 into injector 36. During E%@“ﬂ%%&g% ng

process, coilwwawispasg 38 is drawn out and threaded into injestpisdRuss
VO

whi ch forces cog%a%d hgbi ng 38 through a blowout 3 10 August 2004
01/ 059250 PCT/ USOTFdR8acludss a\nafiod stigsozs d 28 9.ba R ferably rrupparis i28tad swe nkdyoteel in

28. Hydr aul gagalR! itd®ios0o® QY ke geck N ' I.QRal rce used b
mul ti-reel psayast_em 2(1)_ dar it% r%hgecgbggﬁ%ﬁgn(é%%{sob%& F?]Jg%“ber 5‘5%@29 C‘W\é’d at ﬁﬁfp the
32 can be Ebined yeight ofishat I 02y rédlul GsamlusivcRseddioiled itehg 38! $HHOHOIEDD ifdude

tubi ng 38 and. . uk.ti ely into.well pore 28. Ancillary devices Such as
| evel - wi ndgﬁ}‘gaélly aa#gg%?l%qr}a%{ﬁ; V\III?&%FEEWH’E‘%‘I@P seataprnplonefaces ofi sladis] 0 Onaot both

shown, for i bred 130 alpus; QIW L nt f-oduci n oile LNng
into a well bogrﬁgbare WeIaIIB ﬁlﬁég%g? %ro'glﬁe ar aﬁldtn\%gll- I%I%‘?" glsd @a%tgesg\ail% ﬁ%b For
detai| her eraapleesupppor12paiigerss)ahayt hivs adiirped SevaiportisPstl (Fighie 55010k B fully
refers to t&é?apgrlﬂc%ss T.?lf at i Q?gha reel to drawin coiled tubing 38." A

"wi ndi ng" or W ndrngsic PEHOFR- phen ene s imere supperts d 0 adisire disengagediaiem shefer 02,
di spesed orone o @fire BmpRhStd I [ Li: I c i te.coiled

t ubi ng, as wel Ir as],[e arﬂr; a%geér@lg? gb% g@%n Inlmﬁ"}%?ghlg%ﬂou%ql %aﬁa@g@ og third Support
conposi t es,(nelrshouny gy be ddded ivtis: eveppihactht canbiSed weighoof 92£:092, 8613 104 bid 66iled
"Wl | st S hibled 20, -1998, whjch is hereby incorporated by

refere ﬁge . %P%mg h(h)lﬁ ‘a“’f'\)%%@h & s %’g‘g}’ P?ﬁi‘e‘ﬂﬁf@’l"rﬁg‘w%{“’ 120554 cllemgnis nteh as bepsigs,
in this di seussdndnubidaftssare bibvided ' ionfd LasTM._ or

ot her materjals thgt gre fr?gxivbl e%?{egeﬁ%%%fegﬁ?kgﬁ%%neﬁﬁéﬁéﬁggﬁappom
gas rel at edzgﬁph-i cations. 15 Referring now to Figure 2, a first preferred

mul ti-reel syst 00n4 es a shaft 102, .a_. plurali, of. reels 104, a
base 106 and a ?gar?\ifeg%% %%\gge %h%ofltver_ﬂﬁfg m_tﬁ?ﬂ)é‘f 5 q”@e?@fc}i{dﬁ{’@ﬁﬁ& Bt fpyered helical
reel s 104 windingacPreddatdy, BeshyedbmdihridihBl bR aA0dispdiseh kialh Mons8aR1030%, facilitate
I ncl udﬁs a _pore (not shown) having an inlet port 110 and an” outl et por‘f1

112. 1 nPet Portteriepneclon gk ilengtneef eniled tehing 88 spdoled Hnothe shpdrite 162s 18hidrekls 104

adapted to [ L i 16 . ext endi ng from 32. _Qutlet paqrt
5P o 20 haeblinduly Yok 124 oS B Meh B o o o BT Rupios S ey pisr dieels
to allow fllfitdreafiixad tcstafioT02 dueh dee fotwidaortthestaitef (2 Q05 18Rk 8f thbMekls 104. A
t ubi ng 38 S'ﬁf%?l ed .on reel s 104. Under nornal operations, shaft 102 Is

rotated by "dFPgUclanisracehrtvernshatt 302 andyselad P4 imaygber acopuiplished by any sutable means.

. hydraulic. Fef&ssi j ' T fore,.the interface .
between infet port é%f%%?\?? Iagﬁgélﬁ‘lﬁjenéﬁg)‘%’flr}gogﬁgse@ggS@O‘Y[ﬁép?}dg@c A forresponding
coupl i R§ 11Btnuaphised i artmire tlabugtardel U04 tAlghtatively] sEAft 100 nidt MEAO a XS that is
Such desi gg}gcear% V\ﬁJ I kgown in thﬁl& rt. Shaft. 10%?5” eferably further ]
i ncl udes | GUFh4C 0% ¢ sebmaghiged ing 3&?}3°tIﬁla%dd§I°I1’d sy1Gdhmayy e thaldlein 1hys proprmfitial
102 is al sdo&iehaldngeh , | i L N n.the, .
parti cul ar hydraul.i \g dz\;ﬂ?it ggz]ggg{gsgeshg?t?yg%%kj%g1?%0?&%5%%5%%%?@%?%&?# |1§{, 15
or key macHilhigwvonindhesaragnd wilbnasibe discessedsinidetiill e i nt erface with hydraulic

drive 30. Wile ft driven_.reel.s are prevalent, other reels drives na
al so be used to gél}%%%t‘gtﬁhg) Figusg & ,Cg%\feggrlg% dgits 501! fubing| 38 ﬁ'PInSﬂ’feIBalQélri{O the

No. 4, 255, 9R8serabic ' i '
bBsensbit 84 af frpdiyor I6C WdPQLAE SGwhY F\fﬁ%{eﬁiﬁ%&@eﬁygg ;l 658: In? a@s Qtrgtflértf‘% and a

systemthat_ rotates reels via an engagenment nges. us,
it will be faedlis oBefembly. trackel Mhincludey 2 vagedE¥caricoa phiralityef edlerad0. Preferably,

L1 ustrati vy aeadng. 8L SHRRO b Nd. ?)poq/ic[egta%td\engnt{'yeglllc? e%§4p01anqg o% rt]:a(?ge 139. Additional

stacked pairs of rollers 142 may be provided along the intermediate portion between fhe entry and

exit of cage 138 to prevent undesired movement of the coiled tubing 38 as it travels from reels 104
30 to gooseneck 34 (Figure 2) and injector 36 (Figure 2). Rollers 140 are elongated cylindrical
members rotatably mounted onto cage 139. Rollers 140 may include an arcuate surface generally
conforming to the circular cross-sectional profile of compbsite coiled tubing 38. Typically, the
rotation of'reels 104 and the injection force provided by injector 36 will provide adequate force to

move coiled tubing 38. Accordingly, rollers 140 are not powered and simply rotate as coiled tubing
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present invention is not limted to enbodi nents |ncorporat|?1f‘ﬁ“L'g'tJle;thg4 4 10 -

August 20040, Odh 239250 PCT/ USO01/ 04541 Base 106 includes a
supports 120 a,lg %r%eferabl y, supports 120 a,b are nounted iﬁﬁ%{mg{&foﬁﬁlel

" fashion &8 ttmlsrd\@r deleks 140 1] bevworem (idiionslfowae)is rapitedtetraisped coedambing 3k,

| east the ned WEI ht, of .shaft .10 ree s 104, and associ at ed CO|Ied
t ubi ng 3g°“%ag1§¢5ma§ bEROW 55’ Bl A fagtive,foreq Jug. éﬁ%ﬁ@atf'ﬁé?@gf 1ob shoxin) g the Tike,

surf aces ¢, Odrcff?éi%tr&af%eﬁ{e I i frag teoihesrha@émé&%«f gd %bxngtﬁlg%o‘;nll be

supports 120 a, b disengage fromshaft 102 in order to s e ree onto
shaft 102u1dﬁrstoodelmrqn¢re AT mppy varidias taf ntyrbe dimalhﬁymtkd\zfer fadk IR dFdram@inple,
portlgn 501 gure 5) or ma be fully é@_& able fromthe platform Wen
one o ﬁp’ﬁ‘?¥ LOMIYSG, ab et gvingnd) dgateied SR Of 219piace gRated rwilp Ae slip-
t enpor ar3énﬁgl ﬁal(s%bﬂ g@e@n_ may be provided to hold shaft 102. A third
suppor t e added in the event that the conbined wei ght of
shaft 102, r eéfram&(laS q:mdvmm \Peeﬁbal@uppmui fiog tr38¢ 136 amd slsd blddws fon ahgllslalfeﬁﬂlgmnent

handl ed p orts. 1 : nt s ch as bearings, sea

| ubri can% Té%‘,% lég FRTRg ing: dﬁ%é E@%rlggr}tea&oﬂ ‘g*n/aé?‘f"faé‘il @Wogdﬁétaﬂ‘éﬁ pEot §H%ﬁ §48.
102 on s c .
coi 1 od ¢ anrad By MO I B RoRas bol A Hek 24 L FRLAR o TaABfoR 130 36605
and 10i r degeied poszarlé4d| Bmfmdﬂy,ap@saIIM 1alanngongateﬁt méfBer Havidgagiboittbat end 152 tithegt

i nter connect_[@lgn of of cailed bi ng 38 spool ed on the separate
reel s 1084 angf@ﬁs 8? PEEPYETROF Y sl ot s 124 or condui ts t hrough whi ch

an end of Col | edferkivpridly & FiglRy4 P peferielritbodtMubitoildi BibdrP 186 Rlctudkdwo

such that rotation 6f the shaft 102 causes rotation o _
mechani cavheelst lérf aterkint Ween ostrabar 1682ndrdvertial beand45heertieal beaoripbiisimednted

(ot shodh TR veRiaef FREBp Tisuf B 235 TPt Th mertaais Sonts o vertica
through neeh 1594 V\ﬁ%él?flﬂﬂlt oiv@kstérs Sthéthér sLAZbIEBYovaBF! IHS’cﬁbMEYdetvf&@iQ a&égreferably

recei ved |nto a slot machined in the bore. In addition, reels 10
held in Qﬁtd)(pwpp@ﬁﬁt%wndsloﬁémwﬁnlﬁong shaft 102 by the use of stops or

collars 134. T ener al nstr kno '
art and will nIche og%:ts e t?'c “fg’l fChﬁgelesﬁrllsr?gd@X MV\F}{GS iy m}’éi ge SEY
conveyor [1Qfrodi I%Cﬁréfeﬁwl)lr ehgHab ons 8f keverl rhel%k ol dedk24, hﬁltcx@éﬁ@é??%&&ﬁ& 1’%
and injector 36. Referring now iﬂ? I(:mgure , conveyor 108 includes a track

e

136 and anasf prgage 2 guniprhefeinad P @kow@&epmd wigig deckadfe Thag asrmdneeyor 108
pl ur Qb' t¥0 cs a%u.lt eé}:%’otléﬂte ﬁ{Bef féa%béé/ ockEd'S m y 6 Jefg Giee {H%gfﬁlﬁﬁ%ylérée%gem of

provided a d exi p0|n s o1 C S

pairs of wc:bdrbabuscs 141ezfermug hewdoMipaled aldBOthe Q@nétﬂicﬁéri@ﬂbéﬁ@y&omﬂ RnhebbReR
the entry and exit of cage 138 to prevent undesired novenent of the.coiled

t ubi ng 38VEEToYs aliemplives th‘aﬁ oempik fpek 19 taguide cgiled @rbémg<3&zﬁ0€rﬂtfgureei321)04amtlle
i nj ector ;34 2 S
r ot at abl y%n%tﬁﬁlth g‘gf %ént ?05 EQ 41erl@ggb olllaﬁeﬁr% %gg%é?e% CRWO & ggﬁgﬁwg?zgy 5% k¢t
gener aI | yheremnémmmg the mm ;ﬂatEGQBamltéhM$e1§?,emdk01%| m# PivbiaBlydine s Al 143,
COI| %n&i Typically, the tion of reels 104 and the Injection
forcé g 5 Sraisptng e nggd for H}egt‘vm d SeRRpak4 tp Brcevhesls 155.
The distance between the reels 104 and the gooseneck 34 and injector 36 will dictate the
actual design of track 136. - If the distance is substantial, then track 136 may have to incorporate
features that support and actively convey composite coiled tubing 38 from reels 104 to injector 36.
On the other hand, if this distance is relatively small, then track 136 may simply need to provide a
30 limited amount of guidance in order to feed coiled tubing 38 from reels 104 to gooseneck 34 and
mjector 36. Indeed, if reels 104 are sufficiently close to gooseneck 34 and injector 36, then the
track 136 may be eliminated. Alternatively, the conveyor may be eliminated by having gooseneck

34 and injector 36 mounted on a rotatable table (not shown). A gooseneck and injector having a
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nove coil ed tubing 38. Accordingly, rollers 140 are not po&%ﬁg é% 04 sinmply

rotate as coiled tubing -5 10 August 2004 WO 01/059250- PCT/ US01/ 04541 38

travel SvE\ 63 &g lers 140. If, however, additional force is requi
transport COIQPEd tubing 38, rollers 140 may be provided with aﬂﬁcﬁﬁ{%gmsu

- force suokatabde aableadr@bitform caibe totftad thesirowsiry@mouftetolrédebie thé coikdttibig from the
rotate th roII rs 140 and facilitate the novenent of coiled tubing 38. It
will be ™ @Hﬁ straighitashion e nany variations that may be equal |y

suited for ”1@«% éfho“FR{ F@&”P | firee Fufl 189K léﬁgré@*w%oﬁgﬂ{rﬁ]ﬁﬁd@d Qx%tsﬁéﬁ h%?'iﬂg

a lubricated surface or a rfdce coated wt ancing nmateria
such as fiepdration for snmpoS® quiled itz deployroet. @uq:)pnnmref gandsrklard 8&dancrop sp
all qws fqr ular realignment. for tr Fr.a i ncl udes a.be 143, a
058" 3o Hof T Bt 40 SR oA badsrroRerpiSon T are® Tiis e miepRy S0 g6 e
secur el ycanRlenéred cOlbP tel Hafl @0k Gftcdiist, ktaed 0L Mad HEMMRY B QA& dirfheSthB§flodess.
10 receive post 144. Preferably post 144 is an el ongat ed nenber haV| ng a

bot t om eRaceltBeraeliak04 aps plagediin (heelegisaskaxial lacetions| eallarciGdrreinsioHed tpabld reels 104
Ref 4
il udes AL TRelehld fhecoiiet e SRR SRR ERT R et MARNE SURRIAPERn

159. Veradn&aﬂesbﬁﬁbeg’hw is mounted in a downwardly vertical fashion from

beam 143. Cro 158 |s se Jélgpconnect ed to \{ert cal 15 beam P\ig
Whedl s 154, SIRHINEAY it FighTeeh EQBP’@U%\IB% B8R iy 3s a firgt
pr ef er abgng 6@H %P%Qﬂréﬁﬂe@ﬂﬂ&?éﬁ &nﬁ'@%‘} }.Eé)%éoséé&k ﬁeﬁiﬁ i d1 %&Y(@‘ 36° The

Figures 3 and 4, lockrod 156 7s s|idably to vertic
Lockr od a@Bdgukingontfirst reel gdes a@ﬁ@ndfendé@é rtlaat chohezts with mfgstc&dléOﬂ/bf the coﬂed

Secur ed BT oalrl scp (A" BERENE RO ETRF B pEl® oBud Biitigon S
148, it menRDe,oh@@dtsedlthratf&staenmlorcﬁdhaa@mbagltmw inein® ¥tofioa0& Rt reef R3, A
| ockrod 15 %F%‘E% %l n now to Figure 2 t he construction of conveyor

1085 s affsh Itap@lkrdn@bmééor@q% an thied rrel Rarig crnnested: te the pat!et
coiled t }Qﬁ]@i

beam 14 éﬁs%% teédl’rl"tﬁ(‘)JE %ﬁ{:/g?ﬂﬁ%out g gstug'tz?é(l)ﬁghgﬁlfd 0S ?[%%,mﬁ{ggere

el i m nat $ha1@ lGﬂeﬂpou@tthp banposité&ml@d tubnrgacm the ifiyst, st.ebmaﬂﬂ&ﬁudmgelmnmnmhy well
engage b %tﬁe 5 thergb%%%dj ther e# ﬁ@ﬁg@ﬁ E F@@F’ t he. f %ﬂ@
support Hall, e ghaRgedo b rQmposite; e *?1" élpiL’@lF
goosenec&l&ﬂmg hﬂ@ﬁ@t\ﬂﬂl&ﬁewﬁegm ctate the actual deS| gn of track 136.
I f the distance |s substa ntial, then track 136 may have to |ncort)orate

f eatdur es t hat Conysyer d 0% isdndietly el ip p@@lﬁt@@yA cldwis.oalthoagle Biel compogité pejleddubingmn
reels 1Oﬁrstt ?%él 'ﬁl% &@% n@{/ecg IQ? Eht %1 he %genealz t‘aﬂ& gr@g# ?‘f?egs | d 51 &d %[krgic# VﬁJSy

smal |, rack y nee rovi anoun

gui dancepiovides dmoothdrdnsitidn Goin fot tektthty) t88 gbcﬁsam:dke Elnge ﬂﬂ%upplygff @sﬁaﬂmkmiglbn

and inj | ndeed, if reels 104 are, fICI ent]y. cl.os en, ck

34 and .ﬁ{ b 8o K s Doepgrnqusied, Gom@uon g Fralifiee (POSHaTB e 82iny the sHarly o6 pgied

the convgpig GfyecBRd Bdel @Q@hﬁ&t&%’urﬁﬁ‘éb&ﬂd%’&W‘ﬁ%&hat%&dagﬁe&{ﬂﬂt&c{hgrco?i@eyor is

nount ed on a rot at abl e tabl e”(not shown) goosenec I nj ect havi'ng a
25 set at position C, which is directed towards third reel R3. Thus, it can be seen that an extended

length of coiled tubing can be injected into the well bore without intermittent stops to make up the
connections between spans of coiled tubing or move reels into position.

Referring now to Figure 7, a second embodiment of a multi-reel system 200 in accordance

with the present invention includes a stationary conveyor 210, a shaft 212, reels 214, and a base

30 216. Conveyor 210 is permanently directed to the center of shaft 212. Shaft 212 includes a center

portion 218, a first adjacent portion 220 and second adjacent portion 222. Center portion 218 and first

adjacent portion 220 each accommodate one reel 214, Second adjacent portion 222 is sized to accept a

reel 214 shifted from center portion 218. Shaft 212 is adapted to allow reels 214 to slide along shaft

212 and thereby be shifted from, for example, center portion 218 to second adjacent
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6 10 August 2004 WD 01/ 059250 PCT/ USO1/04541 rotatable tabP & 8¥ P8¢ or m

can be rot avediilok@smecessary anount to receive the coiled tuE&’fﬁJSEf/@f%{ he
Referring now to Figure 5, tThree

reels in_a_ suhstanti strai ght fashion. -

full r eePQmPB?tﬁQr gt &'m% uﬂé?rﬁfaoqi St shatbAl bancheeels 2idamaynalresds pagosparats o sliding
conposi t bl ' t r S r ed t .0
ip TS ShaFERAEe O Ae RE VTSR or \ Rl HBE LTS SRR 21 Ml S mecheligh
i ncr enennedd gniy be ehodifienl tb hallowanteithienr hiftianof adelstde duiaf thel §dolibd of BWHSBIing
stand 502 ma% have to be shifted during this process. Once the reels 104
are pl ac8B A%t he desired axial locations, collars 134 aré installed to
hold ¢eels 10 ' C : i ' connecti on t wee
reel sg are nadée%dga arﬁ H%r%gl- %ﬁ%%gg@q gs{]fag%@?f\:ﬁﬁ %ez’g“n‘%lg Q‘Bé;ga.“ﬁ‘? n-f@n%{eqse@? ﬁﬁg‘l%&/

t o Fi gur embodidieni of) mopibral ispsiemt 106, cCHbwekr} eddivegbroXl (andeld! it ih€lfle Blenl?ass @hat
first énﬁi 602 t hat ia t hr eaded through conveyor 108 over the gooseneck 34
and i nt 02N SORYYOBE 10t Pivetoi Additipnalivi fecsse toitad fubing wavelmelong sesubstintially

604 t hat e ] [ 606 t coil t ubk.n ol ed onto
cecond r Sef Rpr Bbiayfk 216 Shaf 0t el Ver SUBRGR, S b P AP ot wiesHad
reel R2 owwvamentfthe dvilad fubirgd. end 610 of the conposite coil ed tubing stored
on agfjhi rd re;l R3. %5 éleco d end 612 of the conposite coiled tubing

storBl on t hi Far thespcard mutizeel systemgthe pre-iectign peacedyes aresubstantialllidhe saoe as
Thus, th kL d 1 ' ' ) 13S.. tr t hr,ough
shart 105" Pheotap e BaR kb 4R tnatenl] Fe Bl it GRIE R BEIGHICHES he
third reshadt. dpatingthe itjéxtiongirdcess) dieeconiéyoeis pdrinahdilyciiroed ts @ 8pecdic fdeFlocation

conposite goiled, tubin ave been made up, injection _of the coiled tubing
6t heSN B oS5 e FOTy <GB oMY phailed g en G sepiss el das
A. Thus, b@drt 8@MEed, iRe EQRRGREL S shifiehad thd!Pidagt gﬂrﬂ'ﬁoﬁ ot e GRH afd e SoMQt i%f’g is

direct alignnment with the gooseneck and i nject the ‘use of conveyor

pr ovidesshifiedinto thegarter pasitiony Biwil be sinderstedd Rt the coibe! tybingendah&k off@ee] ih@ade
supply. o oj | ubi.ng ..on i st _reel. .R has, been exhausied, conveyor 108
is shift Ié%l&% ok %‘%&'ﬁ‘ PPig Rg gre Sl}&éi ;[?’e’teri‘g“"él&;?ﬁle{)m&ﬂh Si@glaéfﬁl‘?a STy tﬂa C@ﬁ“@é&é’oﬁﬁ?&liow
reel R2 seohdietioadideakially 586 ahshrhar wiffdné SofRahigu ‘it dHEHE

conveyor is 25 set at'posllftiqn_ %Iﬁwhl ch is di rg%t ?(%I%S’ol\t/\gér}g% fetﬁfl;&{(?tfa}égﬁteﬂg?d
Thus, " i t led@afh geobednbinganan e injxetedid the welhbore ofithoot intaimittdnit sipps tnmbke up the

i njected,] . |l .hor thout jptermttent stops,to make up the
connect i %é\r{sht?g%(%nhvxg%ﬁg esnptz]i‘%sco %’q%ﬂ]i@'ﬁich@“%rc’ ?FZ I} @djrae FWSH%‘E%PWW& It
Ref e20 i ngilhbunniderdthiths: the pdcs@EORGASFARF VERE] Slrird tﬂykﬁ&ces{s.ee' system 200

in accordance_ with the cEr esent invention includes a stationary conveyor
210, a shaft Mhle pefemed rmbasiments befs dhis 3mventén Gewe cyeen SHova sand described,

per manen 3 [N e ce t of f.t. 2. . Shaft 212 j.ncl.udeg a ..

center p{#ro-%ﬁ }fgéﬁﬁgﬁ%@ggﬁ)?f"ﬁﬁe éncﬁraéc n(fne_ %ﬂ%ﬂdﬂ%_%‘?@néﬂﬁ’ogéémtl%jﬁg% spirit or
porti on @3achingeftds invertiono rFo bXamplk, fruch of tatiRee AiscBRidn BYoRePeRBEMments of
accorrrmd:ilte one reel ;214. Second adj acent portion 222 is sized to accept a

reel 214hemreseatinvention: that aclyderiwooer thies regsaflt will beiappardnipthetimore iandwo or
etz 210k S d5er A buoi ML w5 Rl Snion.
Furthermore, the present invention has been described with respect to a conventional reel system
that utilizes a solid shaft to support and rotate reéls. However, the-present invention thay bé just
as easily applied to other reel deployment systems such as the reel assemnbly disclosed in U.S. |
Pat. No. 5,289,845, which discusses an impfoved coiled fubing reel and unit utilizing a system .of
30 two non-continuous spindles, and U.S. Pat. No. 4,945,938, which discusses a shaftless system,
bpth of which are hereby incorporated by referencel. Moreover, the embodiments of the present
invention have been described primarily with respect to the injection process, which involves

unspooling the coiled tubing from the reels. However, it should be understood that the

descriptions apply also to the spooling operation when the coiled tubing is drawn out of the well

-8-



-7 10 August 2004 WO 01/ 059250 . PCT/ USO1/ 04541 portion 220 TS T be
understood that shaft 212 and reels 214 may already incorporate a sliding
mechani sm for | oading reels 214 on, or unloading reels 214 from shaft 212.
Such a mechalPM®H&&d only be modi fied to all ow interm ttentPERDSHIAEEIof
reels 214 pged. i Ty SResY

system 200 is fabs? F}gzat ed |1%egtégg?d§%§@lte }imggﬁéggﬁl&mgﬂgs%dﬁ%g%%ggwléé 'i\ﬁgny
enbodi nentvagftionslapi mceleﬂ‘lca@yss eﬁm@ﬁsterhi@mmparatummq;oss:b&ﬂa@xdmdqthm the sedpielef
el enment s ;hat q |OMICOQﬁ 210 tOprVOt Addltho nal | % %ie coi ] ed.
tubing tr el Y e OB oA GFOE iS5PRey O RPIECHghES oA dd \F‘é%/ mepgydescribed
require fewesin 7 S t r V,

the coiled tub?ﬁgHQf%ﬁegﬁg?ﬂgﬁig%gﬂgﬁﬁurh?gH%g syg?gﬁﬁhfﬁdWhggsﬁﬁFgé BBG all
pr ocedr esquivelentsiof thergubgect matitreofslnedaias. for the first nulti-reel system
except that, only a center reel and an offset reel are | oaded onto the
shaft. During the injection process,. the conveyor is permanently directed
to a specific reel location on the reel platform such as the center reel.
Once the supply of coiled tubing on the center reel has been exhausted,
the center reel is shifted to the vacant portion of.the shaft and the
offset reel is 15 shifted into the center position. It will be understood
that the coiled tubing on the offset reel is nade wup to an outlet port on
the shaft. There should be enough slack available in the coil tubing to
allow second reel to slide axially into alignment with the conveyor. Thus,
it can be seen that an extended ..length of coiled tubing can be injected
into the well bore without intermttent stops to nake up the connection
bet ween the coil ed tubing and the change out reel in a time consum ng
procedure. It 20 will be understood that the procedure is generally
reversed during the process. Wiile preferred enbodinments of this invention
have been shown and described, nodifications thereof can be made by one
skilled in the art without departing fromthe spirit or teaching of this

i nvention. For exanple, nmuch of the above discussion invol ves enbodi nents
of the present invention that include two or three-reels. It will be
apparent that nore than two or 25 three reels may be utilized w thout
departing fromthe scope of the present invention. Furthernore, the
present invention has been described with respect to a conventional reel
system that utilizes a solid shaft to support and rotate reels. However,
the present invention may be just as .easily applied to other reel

depl oynent systens such as the reel assenbly disclosed in U S. Pat. No.

5, 289, 845, which discusses an i nproved coil ed tubing reel and
unit.utilizing a systemof 30 two non-continuous spindles, and U S. Pat.
No. 4,945,938, which discusses a shaftless system both of which are

her eby incorporated by reference. Mreover, the enbodi nents of the present
i nventi on have been described primarily with respect to the injection
process, which involves unspooling the coiled tubing fromthe reels.
However, it should be understood that the descriptions apply also to the
spool i ng operation when the coiled tubing is drawn out of the well



8 10 August 2004 WD 01/059250 PCT/ USO1/ 04541 bore. Thus, tREUGHFS fent s
descri bed herein are exenplary only and are not limting. Many variations
and nodgf.i .ons of the system and apparatus are possible and are within
t he ch%'fe)ogfﬁgdzgﬂe i nvention. Accordingly, the scope of protecti off}yESHEE541
limted to the enbodi nents described herein, but is only limted by the
clains which follow, the scope of whi ce ng | include all 5 equivalents of
the subject nmatter of the clains. 9 10 Iﬁ& t 2004 WO 01/ 059250

PCT/ USO01/ 04541 CLAIMS 1. A reel systemused with an injector positioned
over a wellbore, 5 conprising: a base; a shaft rotatably nounted on said
base; fil.st Aavel systemned ahsnkisnosRiitRneNvGalwkiBBAf t; and a working
string fornmed of conposite coiled tubing, a first portion of said working
10 st ri ngPTHEISHY: spool ed on said first reel and a second portion of said
wor king string b %g% spool ed on said second reel, wherein said first
portion is conned >to said second portion before the first tubing is
conpl etely injechgghf kRt Frolhteli BRSHd vase; The reel systemof claim 1,
further conprising a track” having a pPuraeI’ity of rollers, said track being
adapt ed to gui defisshand swooid reglsslisposel dlengosajat hafipdrgr M ned | ocation. 15 3.

Th | t f claim?2 i id t an be di d i first
T reel SYSem ol R Mot LRk Ean e PR B S
sec@nd posi tgupiy kg §RGRII\InEidSHREC el 1R cc?%ig:’logc nJﬁs&iﬁ‘v«?&hﬂg?@& l’h:ég{ eel .

4. The reel systemof claim2 wherein sai are adapt ed & al ong
sai d shaft; sppoledan srid beebnd reclhwhedimssaslfirsimottiondeainnested torsaid @ewid poioan

enptied reel, .20.5.. The.reel systém.of claim4 further conprising a third
reel di sposeb(fﬁgf’gﬁéiﬁ-s{'aq%&lgslﬁm,et%ﬁéqjﬁqt?ﬂﬁg itgéwﬁi?f’?r ng string further

i ncl udesya i i DOol id.third reel and erei.n said.track
i ncl udes—a ?Eél"’l’ I%gﬁ ?gﬂgﬁﬁ’ ir%ggée}i%@?] é‘g M"ﬁ% haying ﬁé’r‘]‘}rﬁ‘%@hoﬁ 5?18“?’ ﬁf“ﬂdracg
reel . 6.béhgadapsddamgofdechidiworkingReingitd a pad-detbrnadndd losat@int ached to a frane

that_is piv éabl mounted on a rig deck. 25 7. A reel systemfor use with
a tibi ng” nrof BEET sysiem piosiaim dvdhergingald Bask cancberdispesadgn a firsh positioa fenaf t

rot at abl yclPip s wRRASEtHnd A5 saill kst feePHA SEEMPobifSH for FeSRAZ 8V oPSe s%%hg

shaft;

from said second reel.
4. The reel system of claim 2 wherein said reels are adapted to slide along said shafi; Iand said shaft
includes an empty section for receiving an emptied reel.

20 5. Thereel system of claim 4 further comprising a third reel disposed along said shaft; wherein said
working string further includes a third portion spooled on said third reel, and wherein said track
includes a third position for receiving working string from said third reel. |
6. The system of claim 5 wherein said track is attached to a frame that is pivotably mounted on a
rig deck.

25 7. Areel system for use with a tubing injector positioned over a wellbore, comprising:

a base;
a shaft rotatably mounted on said base;
first and second reels disposed along said shaft;
a working string formed of composite coiled tubing, a first portion of said working
30 string being spooled on said first reel and a second portion of said working string being
spooled on said second reel, wherein said first portion is connected to said second
portion before the first tubing is completely injected into the wellbore; and

a selectively rotatable conveyor associated with said injector, said conveyor

- 10 -
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a working string formed of conposite coiled tubing, a first pcl)Jig%?on of said

wor king 30 string being spooled on said first reel and a second portion of
sai d woylg ing being spooled on said second reel, wherein said first
portion isﬁ%g%%?ect ed to said second portion before the first tuffiHgS4LQ4s4t
conpl et el y iliff&Egetp phtwpenmeit i irjester tarateyeswlid etdrkilgystring dtoab ks dcfiny epdr
associ ated w 14, tnj . I or -10 1 0 August 2004 WO

01/ 059250 PVC?’T %%%%Egsﬂflgﬁ!iagélg da I éﬂs%%e}ll\sfﬁg%n'permt the injector to receive
sai d wor gj n%séaisygemr%ﬁgi@:fi rst and second reels in a desired angul ar
orientation. 8. A reel system conprising: a base; 5 a shaft rotatably
nmounted within sdBRfSBase, said shaft having a bore having an inlet port
and an outl et port; unp in fluid communication with said inlet port; a
first reel di sposae@agﬁ‘ﬁéuél?lﬂwwwlthmssé@dﬁéﬁﬁ%‘éﬁha&ihﬁmgého@hammmft
next to said first reel; 10 a drive notor associated with said shaft, said
drive notor Wﬁaﬂﬁ@le&ﬁ?ﬁérol led rotation of said shaft; a working string

formed of conposi iled tubin ai d. ywor.ki. string having a surface
end in fluid conn%ﬁfngrgh @uﬁd\ﬁﬂi*’uﬁjﬁ‘@o’b‘ﬂtﬁg‘ﬂgb‘ggﬁl’,o% first portion spool ed
on said first- r&eﬁgst@epawgd&pgﬁa%ﬁgpool ed on said second reel, and a
second end, wherein said first 15 portion is connected to said second

portion before tHesekondteck disposed omssaidshalfiatert 4 said fastreel; i nto  the wel | bore;
and_a pivotable track adapted to guide said working string to a

pretldet ermi ned  1@AYS BALOT gsopiated yeikh srid) shradt, spifl drive metaripreddingeontrelied vi ng
said working string fromsaid first reel and a second position for

recei vi ng wiPifero ishftif r om sai d second reel, 20 wherein said track is

ttached t f 3 i . . i.g._deck. ..9..  A.reel
2yst om accor di ng oo st Sl Gt oludSRTLC Sl BB, TS B ey piite
conmuni cat i orfheerand émfleid compumisationdvidesai dutkglortpa fitst pdrfion shovled bn said fem
di t | ai i i t i d t ti ,
conter | por (et sobefld pESplorSEbE sl Bhdoni B 4P PelR B whThin i
wi tHi n shaf tposiéemtie coperted trmsaidasedorsiotttiontiefiore canfitsttaihg i wpPiedy widdidin®ai d

shaft offset ion. 30 11. A reel system conprising: a base; a shaft
rot at ably no%%%@og@aﬁ?n sai d base, said shaft having a bore having an

i nl et a pivotable track adapted to guide said working string to a pre-determined

location, said track having a first position for receiving said working string from said

first reel and a second position for receiving working string from said second reel,
20 wherein said track is attached to a frame that is pivotably mounted on a rig deck.
9. Areel system according to claim 8 wherein a rotary coupling provides fluid
communication between said pump and said inlet port.
10. A reel system according to claim 8, wherein said shaft includes a vacant portion, a center

portion and an offset portion, said first reef being disposed within shaft center portion, and said

25 second reel disposed within said shaft offset portion.

11, Areel system, comprising:

a base;

a shaft rotatably mounted within said base, said shaft having a bore having an inlet
port and an outlet port;
30 a pump in fluid communication with said inlet port;
a first reel disposed on said shaft;
a second reel disposed on said shaft next to said first reel;

a drive motor associated with said shaft, said drive motor providing controlled

rotation of said shaft;
- 11 -
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port and an outlet port; a punp in fluid communication with saird inlet

port; a first reel disposed on said shaft; a second reel disposed on said
shaft idfirst reel; a drive notor associated with said shaft,

sai d dr\%ténﬁr}r%tzif providing controlled rotation of said shaft; -Hq/4gfl’04541
“August 2004 5 WO eWwkogstimSprusd of caspdsitezoiled wibing, said wvgkihg string hafving a
conposi te cqilmek L Sa LGS ' ac d.in fluid
comuni cati on WE’@[% sai ‘%E?‘E‘g%“\é%%‘ﬁ’ i,?gvellﬁjf&{aﬁd;(?'lt%g%ﬁ’garlﬁlésggél{@a Bﬁoqes%% salfli rst
reel, a secdtt isek riseeprsippotien sprelghonisad semvdd res) andamstcandenhnrddend; and a

track adapted to i | J . [ . re-determn | pcat i on;
wherei n sai d shaf tg ql:aggflg%ggdg&) a%é;%lé%%@g%%@ng t@%r?f%getﬁg?lpﬁﬂocgﬁ%n’an
of f $et portion, sdierkid said shafeimkcludes ngacinspatien, adentdr pogtivafand aanfiet

tion, ' | ' d..wi t.hi id shaft of fset tion.
o 1% et hagTRt sTAREECEng B5AR% el el s pafti e oo RS el "
met hod conprdisponef withinoaidkha§ offsehadrtion.a fl ui d supply and a wel | head; 10

positioning a first reel in a first position on the shaft, the first reel
having a first |length of coiled tubing spooled thereon, the first coiled

tubi ng | engt ' £ st - i .end:
ubi ng | ENGtARBNGABr fhjddtingta letBB bE @%&I@dﬁﬂﬁingmo% Wil He rﬂgtr@& Eetsrﬁgﬂgsle@

positioning a second réeel In a Second position on the s ond
reel havi ng PROVidingaridattehflvid sgprlyend agvellbpadag spool ed t hereon, the second
.15 second upstream end_and a second

coi] ed tubing | ength havi a ]

dowfist r eam end; B 341131%&4?81 inadust popien enthe shatt, the firstreel bpvinga Siggspl v ;
connecting tlbagsth bf &diled @WMiAd sRAN8IGAE D thd BrsbQHIRA G lehgfMaing o AR,
injecting the first 1 nd sg%olﬁ? coi | ed t ubi r?g I engtuk?ﬁsgsi n?g theg&el head,

wher ei n sai d'PSEGAMER] e BestAewnstieameandor ned before said injecting step. 20

13. The method apesti a S6Rofid AdeMnlosecdtdf fdifion GATRE iR RN e Sbdotlh REL] hgﬁ %gcond
tjion when the second reel is substantia P

reel out of the , sec ng siti. ] | ]

enpty of cois\e%@dtlﬁ%gtﬁﬁ, c‘gff’él tubingisprplediibercopdhe pesend cpilpdjubing lengiiobaying a
posist i on. 14ecdddeupdRtdR endasdi Sicdfd BOwhRitRhM chd; further conprising a track
having a plurality of rollers, said track being adapted to guide the first

and second coi l egbrﬂégﬂ'i@thleqﬁgttﬁbgtrgﬁn@nﬁg@mg_ S 25 location. 15. The

met hod according to claim 14 wherein the guiding s acconplished by

positioni ng the cddidlind thedirkd dotinsHOEHIRR tPMHeIBLA ksl Th Sl the First

I
coiled tubing length to the injector; a
injecting the first and second coiled tubing lengths into the wellhead, wherein said

connecting steps are performed before said injecting step.

20 13.  The method according to claim 12, further comprising sliding the second reel out of the
second position when the second reel is substantially empty of coiled tubing; and sliding the first reel
into the second position.

14.  The method according to claim 12, further comprising a track having a plurality of rollers,

said track being adapted to guide the first and second coiled tubing lengths to a pre-determined
25 location.

15, The method according to claim 14 wherein the guiding is accomplished by positioning the
track in a first angular orientation to direct the first coiled tubing length to the injector; and

positioning the track in a second angular orientation to direct the second coiled tubing length to
the injector.

30 16.The method according to claim 12 further comprising:

positioning a third reel in a third position on the shaft, the third reel having a third
-12 -



positioning the track in a second angul ar orientation to dilPéecgusitE®ddecond
coiled tubing length to the injector. 30 16. The nethod according to claim
12 further conprising: positioning a third reel in a third position on the
shaft, WhESHPd reel having a third -12 10 August 2004 WO 01/ CSTAES1/04541

PCT/ US01/ 045@dgth bl tbingtpbdiadihkiebh, MEe HRQbRM hbigs R9Bh Habﬁ{gtam&{'@uﬁ%&ﬁd

tubing length having a third upstream end and a third downstream end,
connecti ng ténd aséadnd devmeteeamesnth end to the third upstream end; and

injecting the third coiled tubi | engt h i.nt el |l . wherein, said
connecting step @%%C%B%&eﬁ%gﬁg\gp@re segfi&),?‘ﬁj%&%\ﬁpﬁge@i‘%‘iﬁaﬁdi. The net hod
according to cl aiifjedfng the fHifieoil6@ MBiHgIbipdh BAS h el MNvAgeR shfd%hnédﬁn?ﬁ{ebr st

e

angular orientation to direct the first coiled tubing length to
i njector; pdspeifesmied feforresaid iniertingstep.second angul ar-orientation to direct

t he secgnd il .ng. | e_injector.: positiani the track in
a thi rqu'ngu éarIS%lr‘(ls&(;%tc%fgl gﬁggléﬂ%?@g%e{ﬁgh?ﬁg%pog&m%%F%baﬁgh Ao the
i nj ect obriedt@tioh8o diteditictfigd coileddetith®hitl 1Ok iigebtdrtisRBnindige Packeh b BRbR t he

met hod conprising: positioning a first reel beside a second reel the first

and sec@hglyrsairatationis direst ey sepqndgpiledhigbingdengih todkyiniestospogisioniag thedtsickg,
i _ . o ( _ POSGPR ;
cor Pea o Elnge HATARRER A BBl R chF il IebiOBilplgol U, 2oc°"

15yt at i18g tAendiodsif dapldyiag eeildd tisial mts @ walbbie, the PRithodaddniptisRgt or with a
continuous length of coiled tubing; and injecting said tubing into the
wel | bore using t Hesitiapiag g st reebbesisls arpeeomd dee dhedfireti ang seaond reslsuportifigr t her

conpri si ng: iydi i I rti.-ng.a third length of coiled
t ubi ng; and Bt%éﬁgéeéégﬁige&%égﬁllg&h’b%éfp%g?ﬁcb‘ﬁ%ﬁng |l ength to the to the
second coiled tubing length to forma continuous | ength of coiled tubing

prior to begi nni rf§nnestiag fiedist codedriybingdensgihitodbe sncandepiled tehing leng to forcher
conpri sing %ﬂh@%a&%g&odflogﬁe&tﬂﬁhgg fromthe reels to the injector using a
cK. ’

pivoting tra
15 rotating the first and second reels so as to supply an injector with a continuous

length of coiled tubing; and
injecting said tubing into the wellbore using the injector.

19.  The method according to claim 18, further comprising:
providing a third reel supporting a third length of coiled tubing; and
20 connecting the third coiled tubing length to the to the second coiled fubing
length to form a continuous length of coiled tubing prior to beginning injection.
20.  The method according to claim 18 further comprising guiding the coiled tubing from the

reels to the injector using a pivoting track,

25
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