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BACKGROUND OF THE INVENTION

Field of the Invention. The subject invention relates generally to drilling and/or
servicing subterranean wells for recovery of hydrocarbon-bearing fluids and more
specifically to a method and apparatus for drilling and/or servicing subterranean wells
with rotating coiled tubing.

Description Of The Related Art. Historically, subterranean wells have been
drilled by rotating a bit attached to the end of jointed pipe or tubing sections. The jointed
pipe string is rotated from the surface, which rotation is transferred to the bit. As the
rotating bit drills into the earth, additional sections or joints of pipe must be added to drill
deeper. A significant amount of time and energy is consumed in adding and rethoving
new sections of pipe to the drill string.

Coiled tubing, such as described in U.S. Patent No. 4,863,091, is available in '
virtually unlimited lengths and has been used for a variety of purposes in the exploration
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bit. Inthis type of system the coiled tubing itself
does not rotate. For exanple, U S. Patent No.
5,360,075 is entitled "Steering Drill Bit Wile
Drilling A Bore Hole" and di scl oses, anong ot her
things, a notor powered drill bit at the end of coiled
t ubi ng t hat can be steered by torsioning t he tubing.
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subst antial alignnment with the injector head as the
MHASY i s spool ed and unspool ed by rotating the reel
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similarly entltled “Method and a Device for Use in Coﬂ P1pe eratlons and discloses,

among other things, maintaining the coiled tubing in substantial alignment with the
injector head as the tubing is spooled and unspooled by rotating the reel about a pivot
point and/or translating the reel relative to the injector head. -

The present invention builds on the prior art and is directed to an improved
method and apparatus for drilling and/or servicing subterranean wells with rotating coiled
tubing.



support structure adapted to support a reel of coiled
tubi ng. The support structure conprises an alignnent
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the coiled tubing is payed off the reel. The ree
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BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing summary, detailed description of preferred embodiments, and other

aspects of this disclosure will be best understood when read in conjunction with the
accompanying drawings, in which:

Figure 1 illustrates a side view of a reel assembly and turntable assembly
according to the present invention. ‘

Figure 2 illustrates a more detailed view of the assemblies shown in FIG. 1.

Figure 3 illustrates an alternative reel assembly to that shown in FIG. 2

Figure 4 illustrates a top view of a transducer system atop an injector head
according to the present invention.

Figure 5 illustrates a preferred embodiment of an injector turntable for use with

the present invention.



[0030] Figure 8 illustrates attaching a coll apsible
mast to a nobile rig. [0031] Figure 9 illustrates
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10a and 10b illustrate a coll apsi ble nast rai sed and
attached to a nobile rig. [0033] Figure 11 illustrates

a sliding systemfor a collapsible mast. [0034]

Figures 12a and 12b illustrate raising the upper floor

of a nobile rig. [0035] Figure 13 illustrates

delivering a reel assenbly to a nobile rig. [0036]
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DETAILED DESCRIPTION

[llustrative embodiments of the invention are described below. In the interest of

clarity and disclosure of what Applicants regard as their invention, not all features of an
actual implementation are described in this specification. It will of course be appreciated
that in the development of any such actual embodiment, numerous implementation-
specific decisions must be made to achieve the developers’ specific goéls, such as
compliance with system-related, business-related, and government-related constraints,
which will vary from one implementation to another. Moreover, it will be appreciated
that such a development effort might be compiex and time-consuming, but would
nevertheless be a routine undertaking for those of ordinary skill in the art having the

benefit of this disclosure.



and/or drilling/service rig that can rotate continuous
| engths of coiled tubing down hole for drilling and
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systemis disclosed in which at | east one reel of

coiled tubing is located on a rotatable platform

oriented about the well bore. The reel of tubing is
adapted to adjust its position relative to the well

bore centerline, as tubing is payed on and off. A
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Turning now to FIGS 1 and 2, an embodiment of the present invention is shown
in more detail to aid the understanding of the broader aspects of the inventive concept.
FIG. 1 is a side view of one embodiment of a portion of the system first described above.
The system comprises a turntable assembly 10, and a reel assembly 12 (with the reel
assembly in a rotated position at 12°). The turntable assembly 10 comprises a base 18

and bearing assembly 20. The reel assembly 12 comprises a reel 28 containing coiled



The system conprises a turntable assenbly 10, and a
reel assenbly 12 (with the reel assenbly in a rotated
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a base 18 and bearing assenbly 20. The reel assenbly
12 conprises a reel 2 8 containing coiledtubing 14, a
support structure 16, coiled tubing injector head 22,
control lines 24 and a counterbal ance system 26. A
power system (not shown) provides all the necessary
power for the system In the preferred enbodi ment, a

separate nobil e power system.conprises a 300 HP d| esel
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Ststion s licebn itk Al SR e of Goilf dyints (Tihireq) dgerpbly 12

t fugtherd aingﬂlsésl mh?dt@kﬂmtayhﬁdertﬂoe(maga st Bhiawhs ithe RibiEs dentered
and 2), addition, the reel assenbly 12
BRI it e BIcGpY BERIR s toe bt @golgf ob aid off the

r RbBise theleh@ror &2 28 %&rﬁg%& (19 'aﬁ@éutﬂ)(f'tﬁétpagégast s%\@ﬁ %F@Qq and 2),
away fromthe injector head 22 as each ag ]W coil

t aspesdedi Alnsgdision, ta resl astemblyold pespmisgs A aoadar %2 that
SLBQ\RJS oPehtdtehd @ellod a%&ﬁtpﬁfo?%)ﬂv 3t3n(t)\%}§s énﬁ]a%%r Iﬁgmzth mf@fo‘? head

preferably, as shown in he hydrau I nder
32 psseagh apereof ecdled fubing b spoplieonr esenft @&h@rebmmamm thevsggoling

|G ool % o, IR, Ol Yk Bypotli 1l 3,
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Pyatalié athtaHydbeedtedddjacent the center axis of this reel 28 for driving and
tensioning the tubing. It will be appreciated that because the prefetred embodiment of
the present invention is a mobile rig, attention must be given to traveling weights and
orientation of components. For example, a cantilevered hydraulic motor adjacent the reel
28 axis may be prone to fatigue failures. The presently preferred embodiment for the
drive system 15 comprises a single hydraulic motor and chain as shown in FIG. 2.
Mounted above or on the top of the injector head 22 is a transducer system 34 that

senses the orientation or alignment of the coiled tubing with respect to the injector head



the present invention is a nobile rig, attention nust
b e given to traveling weights and orientation of
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not or adj acent the reel 2 8 axis nmay be prone to
fatigue failures. The presently preferred enbodi nent
for the drive system 15 conprises a single hydraulic
not or and chain as shown in FIG 2 . [0047] Mounted
above or on the top of the injector head 22 is a
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offered by Kaydon of Dallas, Texas. The outer part 38 of the bearing assembly 20 is

attached, for example, to the rig floor 40 and the inner section 42 of the bearing assembly
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20 is mounted to the base 18. The mounting arrangement of the bearing assembly 20
may be changed depending upon design considerations. A ring gear 44 may be mounted
to the inner section of the bearing assembly 20 and/or base 18. Two hydraulic low speed,
high torque motors complete with failsafe pressure release brakes and drive gear 46 are

preferably mounted to the rig floor. The drive gears mesh with the ring gear 44 in two



[0049] Returning to FIG 2, the preferred bearing
assenbly 20 for the main turntable 10 is a 120 inch

wdizeoswbess2 doubl e nmount ed bearing, such as nodebPCnwskms/ 023498
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D20- 111Nl offered by Kaydon of Dallas, Texas. The
outer part 38 of the bearing assenbly 20 is attached,
for exanple, to the rig floor 40 and the inner section
42 of the bearing assenbly 20 is nounted to the base
18. The nounting arrangenent of the bearing assenbly
20 may be changed depending upon design
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increase, thereby providing a measure of the reactive forces downhole. Alternately, a

motor 66 could separately power the injector turntable 60. A control system, such as the
PLC mentioned above, may be used to drive the injector table 60 in synch with the main
turntable 10. As the downhole reactive forces increase, it will be appreciated that more
power will have to be supplied to the injector turntable motor 66 to keep the injector in
synch with the reel 20 and main turntable 10. Of course, it is also contemplafed that the



may | ag behind the rotation of the main turntable 10
with the anmount of |ag being indicative of the

woeantinys2f or ces bei ng experi enced down hol e. POEAS2005/023498

[0052]

[0053]

[0054)

reactive forces may be quantified in several different
ways. For exanple, an instrunented torque arm 64 may
be di sposed between the injector turntable 60 and the
mai n turntable 10. As the down hol e reactive forces
increase, the strain, for exanple, on the torque arm
64 woul d i ncrease, thereby providing a nmeasure of t he

reactive forces d ho Altern a npt or
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count er bal ancin assists in balanC|ng t he
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th
I R Al fo SlcbrBiiink pSRloRPRIEL e 18 Ay G¥estion. The

wholilelriy BOpnECbaddekn or trailered to a speCLﬁc well site or location where it is

backed up to straddle the well site (e.g., well head) and properly aligned thereto. The
trailer axles and wheels are preferably designed and constructed with adequate spacing to
clear the external walls of the well cellar or other well structures. The rig substructures
may be fabricated from structural grade steel to support a rotary load of about 441,000 Ib¢
(200 tonne) and may accommodate a rotating table set flush with the drill floor.
Simultaneously or nearly so, mobile auxiliary systems providing power and control

capabilities (not shown) may be brought on site and connected as appropriate.



that this type of hydraulic control can b e
i npl emented by appropriate plunbing of the control
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as a PLC-based systemmay also b e used,. [0054]
Turning now to FI Gs 6-16, enbodi nents of other aspects

of present systemand its use will b e described. FIG
6 illustrates a preferred enbodi nent, which is a
nmobile drilling/service rig 100 incorporating numerous

aspects of the present invention. The nobile rig 100
may be driven or trailered to a specific well site or
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(bﬁ@ raise then1for traveling). Such as, but riot

limtggste shdwsdar @d‘ﬂhgﬁbl%akﬂ"pl%rtﬁat alHaB1e YL Fith gse mobile rig

manual Jacks odi nen omn I'n Figure
owomtmngmaesm thyomst tomatect@hmy)bedmécedn g:stsiletﬂ@ lowesecmm Once

o5 By B TFs B} B EREn 5 A0S A Ml Brilelong 2 wireine

rsysuemc(ncftdh@vn)r camﬂwe suipble Isysltdmt Thehmsb bi&ie lﬂuslfatechmﬂh tmnecrf four

f 114 t
el 30 B0, BB BB S fop. oo
rdo@hﬁs‘iblsmaitl 108 $nad (e, exfbﬁ&edédych matyeif Ay, Isnéuh a]a,ﬂﬁﬁ not limited to
t [ n e
B BRER FoFR tE 4l i o 1R RS R b, migs. TG
19 idgiotiRy &ibwt of tie dotiaRible habt 116, hmil\/ﬂiov&&rtﬁatl t8€ knash €18 may be
{,\%é\,%}rmgf 'flf w];el a? s%rreald%f gg %ée% th%ﬂe g dr?li ﬂ(tx?r agl eg.lt 1|10rc]>% helggt of about

55 feet. The crown may be cantilevered to the front of the rig. The crown may

S._'Z(D

accommodate one or more hoists and preferably a 100-ton hoist that will have the ability
to travel from the well center to the edge of the lower rig floor. The mast 118 may be
comprised of lower sections 150, 152 and upper sections 154, 156. The rotating system
shown in Figures 1 and 2 will rotate inside the footprint of the mast 118.

In FIGs. 10a and 105, the collapsible mast 118 has been raised into position
relative to the mobile rig 100. The mast 118 may be raised into vertical position and

lowered into horizontal position by a variety of systems well known in the art, including

10



[00561 FIG 8 shows a collapsible mast 118 that is
suitable for use with the nobile rig 100. During

wonrersgntss2t he mast top section may b e | ocked PaTiuse005/023498
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the | ower section. Once on site, the nast 118 may be
extended by the use of a hydraulic winch and a

W reline system (not shown), or other suitable system
The mast 118 is illustrated with two of four | ower
connection points 120 pinned to the |ower floor of the
nobi | e rig 100. The coIIapsibIe mast 118 may be
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FIG. 13 illustrates a reel assembly 124 delivered to the mobile rig 100. The reel

assembly 124 may comprise a reel 28 containing coiled tubing 14, a support structure 16,
a base 18, coiled tubing injector head 22, and counterbalance 26 (see, e.g., FIG. 2).
Hydraulic cylinders on the reel assembly trailer may be used to raise and position the reel
assembly 124 relative to the mast 118. It will be appreciated that for embodiments of the
system that utilize a separate injector turntable 60, the injector 22 may or may not be a
component of the assembly 124 as described.
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acconpl i shed by hydraulic or electric notors or draw
wor ks systens, to nane a few Encoders and/or limt

woewrdsnes2 may be enpl oyed to track the novenmenPCofUSkine/023498

[0061]

[0062]

[0063]

[0064]

mast 118 and/or to limt its travel. [0059] FIG 12a
illustrates that the upper floor (102, 106 & 116) is
pi votally connected to the |ower floor by a plurality
of legs 122. The upper floor is pivoted into position,
such as by w nching, and | ocked with pins. For

exanpl e, the mast 118 may be used to wi nch the upper

floor | tP osition. Additional bracing may be used as
needec#lao %@'ﬂﬁ@ﬁs tg"rféel%sﬁ@bl}’fllzé &ring prisel ebesis|the uppkierig floor by
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fromthe grqund or lower rig oor. The u

h4, bititds Prsisrigd thet thespestoxineint 391 be usel tb axise the agetblyly 3Othe upper
feRty Wwide. FIG 10b illustrates a front view of the
rai sed mast 118. As shown, the reel assenbly 12 and
t ur nt &bfFel 51 Blustratesaoeyingethie mastr B840 eentértthé reel dsgembly 124 over its
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(ondls rig flgor, FHe@nasPottokly daiotripeises Hillin a&efosletgrlss EIG. @) that are

t ewhsed to S osi tion
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abl e ,

em,that utilize a s rate injector_turn
?'%Szé%"n‘ih%& %Fteﬁ‘zhlﬁ‘ﬁ?“"&r"y ‘%f%‘t OtB%J sl Aegicen eangmoyenthe mast
d38enbly 124 ‘as-described.[0061] FIG 14 illustrates
the r epbl y 124 being raj sed above the upper rig
1 oor EUIE B DI AEPE 198205 hipp loverubotespapithh et avmsid to

' preferred that the mast wi ngh 150 be used I OW 124 1s

to . J&
i“'éﬁalgéedt 43 Gayrbropditign by ghuiifipe thofjenser. hepd2iafo isiion er the
iwlell 4é Cet@EindTPI). NThd MRIIRBlad ks ﬂéémsl%g%c?é% BF%%IE &8 moved by

giqieqbl y..124 over its nounting ‘pads
hligifvlindess; eahle gnd dym orypther suqhy devises. eBoremmhodinmatstin which

83GHie&BShead 38 ik 864 o 4B e CPDL Bobal ;
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E%H PrufRURA ia fl [, e st _boftom .
?%Dill({;yg_orrprﬂitl ses ﬁﬁ ?Srsr%blg g% é#pgs’g%%gﬁ'—e} g T4 C‘PWQF}‘%S% 132 is
also skidded or rolled into position. In the preferred embodiment, Hillman-rollers are
used on the control house to aid in moving it into position. Once the reel assembly is in
place, the collapsible mast 118 may be returned to the front of the mobile rig 100.

FIGs 1-16 have disclosed an improved system for drilling and/or servicing wells
with rotating coiled tubing and while the intricacies of design details and have not been
presented herein, those persons of ordinary skill in the art having the benefit of this
disclosure will readily appreciated the how such an improved system can be designed and
implemented. It will now be appreciated that Applicants have created an improved coiled
tubing system that combines the benefits of coiled tubing drilling with the ability to rotate
the coil at up to about 20 RPM or higher in either direction. The improved system

12



hydraulically raised and | owered. \Wen | owered, the
doubl e winch druns nay b e energized t o nove the nast

wad8cin735he desired direction. Alternatively, acTasko0s5/023498
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and pinion system chain system hydraulic cylinders
or other simlar devices can nove the nast 118. 10063]
In FIG 16, the reel assenbly 124 has been | owered
into position and pinned to the nmounting pads 126 on
the turntabl e assenbly 128. The reel assenbly 124 is
unpacked fromits travel condition by shuttling the
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kol o oG nnonefip R R B RlfoRs Rireigniiting
awicdsioss.used to make the inproved systens
In practice, it is contemplated that the connection of the BHA to the coiled tubing

is made and pressure tested. The BHA will then be run into the well to begin drilling.

‘When tubing rotation is required, the reel of coiled tubing and, therefore, the coil tubing
in the well can be rotated up to about 20 RPM or higher, if desired. If reactive torque is
an issue then the reel can also be rotated in the opposite direction. While directional
drilling, the rotation of the reel can be halted to facilitate the necessary change in well
trajectory and once the necessary correction has been achieved the tangent section can
then be drilled. All of the tripping and drilling may be performed without having to make

jointed connections, thus maintaining steady state downhole pressure conditions and

13



substantially self-sufficient and capable of preparing
and conpl eting both underbal anced and over bal anced
worbdemo7352 i s antici pated that enbodi nent of tReT/US2005/023498
present invention may be rigged up and operati onal

wi t hi n about six hours of arrival upon |ocation.

Because the coiled tubing is rotated, the inproved
systemis less likely to b e limted by frictional

| ock up, hole cleaning issues and weight to bit

transfer. In addition, existing or conventional bottom

hoI e asserrblg (BHA) technol ogy may be used to great

Mo pressugs Bausients @nientidly daxmping ahe rdservsir and

%Wﬁ%ﬁﬂﬂeﬁ@ts&ﬁlﬁdérﬁﬂé&¥@@rﬂﬁﬂ temwll be able to trip
four tinmes faster t conventional jointed pipe rig
[0068] V\,hl | e Wibdlp [trinpingyoutied theawell, hecwstemi masbak réanpcbritingdRly without

frAle toi" Bfe@ﬁgg E(')Anhétﬁgs Y Ert@{ﬂe%ﬂo &gﬁs[t: nﬁf&l? Vlegml? z?ntdeto reduce

eX|s 5%
ﬂﬁdl?f@ﬁﬂi@ﬂt&i@kmm Quce th& butrls htsthashde,lithé R8qBn BPHe tubing may be

Egl{eg ?}% 3(15 éﬁé to ré\}%n ab( {j%ﬁ}agg E g%lrng%g{)eed tch) r%1(3eesrurface while

ummnag amtee Halamcpdl tamitionn SThet BREA Bl toaBcoRered 81 ¥ 8G5tem can
| ubricator, A pnunber of BHA

nt i onal
Bl e 9 L S0 PGresof el e Pl oo i peogrom ditaes
[0069) d| spl Mmaﬂnmedmh@pre@ﬁtpinv&ﬁbh @R bk REQUGIh Stk BitRGalt8ttom hole

st t th d
i B0 S Bt e Sien aontenapra g@%m;@d@m;emue
aspetmlﬂfes Thy abﬂlty & is8h Yar@hty @F BHAI 'oF %]li‘wle f o §en {n%a%ol; the

%P racti It IS contenp at ed IOﬂ
3R % “ﬁerﬁé“"é%‘ﬂﬂllé&c’ﬂl@m%@a‘i Qrermletentbn tbupd e‘eEhue)estmg wells

At Gk oSl @bl ik, rhEprelt heblily LBEOIl wiR oy manner

(%e in d{l [ 1.i.ng. When tubing rotation 1s require
edwrbple drilling logging fishitg, abandonmient, eprOQmEon; aintl dthlehn togls or

pr&:eEé%@ Mh&dlﬁ&}ﬂ R &115(9 fx%dméspbé ot:ﬁgilj gl (?IQ%HO? gg}gﬂgﬁe to the

her desired. |If reactive tor 'S
rPﬁ ?ﬁfhﬂllrl@fémf@aw reduse theanauot d’(dexblmgrtomh@remabw the tubing and

a4 ey otation of
FYRALACRIY et fho it PABallel o bl in ISefio ey

00701 chandée faregging desmﬂtlen oHprefeemd amh«itheﬂelnﬂ)oﬂmﬁﬁﬁﬁﬁot intended to

t he t ent sectiqn ca

R BN Rl SRR R el By AR Sihenis s
Abvpbcq@@:f by nmanget foo uluschang figp froentivs &:On?ip?t (Q)gtameﬁ hlerem, the
ATRIORE' ARRS it EBAT bRl the bt oy o it s
mtm;iné itheat ttlee app@ndegoﬂms mlddy aﬂaﬁ@@ﬁwoﬁmadrﬁ@&w& fo @P%un

BB M0 e B ot i BlmREhins i capitlons hyeot

back ream conti nuously w thout

14



maki ng or breaki ng connections back to the shoe to

assist in well cleaning and to reduce the potentia
wobaooestssk pi pe. Once the bit is at the shoe, PO®US2005/023498

rotation of the tubing may b e halted if desired to

prevent bit damage and the coiled tubing tripped to

the surface while maintaining under bal anced

conditions. The BHA may be recovered and the system

can either begin the rig down process or re-conplete

the well as the rig programdictates. [0069] As

nmentioned, the present invention nay be used with

céw_éléﬂ'tﬁs I§m hol e as_serrbl [ es and nud notors in
addi ti @nyk@mCRPYRMhS QP 8drvieRb laf nddt YaBdeANSt Jvefvdfadeed well with
steerabl & assenbliesS. The ability to use a variety of

Brepiled tubips, comBridigies the present invention the
C 3 OS.C 8

14 BP0 G Y 3

c eir¢ed dssembliyrsgmptiving a Fippory stewsme adapted e suppontayeehbEmilbé tubing,

used w r y e drillin l.ogQai ng,. .

7 oni e Sufoh SRR colprNa Rl Holipto ARG GhE Hied obing
pr oceswitls thel wellaabcth¢ cailed tublieg is payed dntant ioffttherregl; bige reel assembly
rotate@c%n a direc%jon @ggosite to the rotation of

drill DI 7qﬁﬁ%ﬁp?%’?¥8£ #¥e nount of drilling torque

r eacil @tlinhynjedier Heubdingsadwiljaent theatd hisemblylayd bRHde &ith iR well;
RS B B S P b ot T oy
enbodi adhdrehtse fard aHdRER GoinGhd tebl dssedibly ®Shdihteh thld8ce of the
scope 0 of the inventive caoncepts

[ l'i cabi | i
concei W@@%gafpbaﬁ?astqqge%wg isAyed omyand gif dhegefeandor
db $1oki0S bybnt 10€ tirAME EHelbde: HA SRy traf@MittRINEGud R 18] Boiled tubing
the Applicants desire all patent rights afforded by
the app clainms. Therefore, it is intended that
t he appended clains include all nodifications and

alterations to the full extent that they come within
t ke scHeysrmiafelaig |, Stheycumpising aotecqudarotagpbiohase ot which the

t her egh;eMBAL dogpitd: %h&’b%%eﬂeﬁ: thd ﬁrse‘roctéltﬁlﬂlg glrlsfe%d 315&;/\%}:+J&gmtatable

or servicing a under balanced or over ance

wi t h dwpe & cangble e relatizpratation thyre tetwesnat abl e base
conprising a bearing systemrotatably fixing the base

to a floor, a reel assenbly conprising a support

sd.r uctThesysiemof clim 8, Bthgysomprisinge torgfe rueaskrement sipstery adapted

Lo al ipaoepne il oGORRt Stepflhe Bl R vV 0T

tubing is payed on and off the reel; the reel assenbly
| geat elqtte%?&erzm%f Bfafnh E’,hv“?ﬂe\(eil? Ihe%ﬁ&m&%% %’stem comprises a first set of one
or more hydraulic cylinders that move the reel toward the well as coiled tubing is

payed off and a second set of one or more hydraulic cylinders that translate the
reel relative to the well as coiled tubing is payed off.

5. The system of claim 2, wherein the injector head further comprises a transducer
system that detects the orientation of the coiled tubing relative to a centerline of
the well and generates one or more signals for energizing the alignment system to

bring the coiled tubing back into alignment.
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a coil tubing injector head di sposed adjacent the ree

assenbly and aligned with the well; a counterbal ance
wazemmbt3z2| ocat ed on the base substantially oppogiuse005/023498

the reel assenbly and noveabl e toward and away from

the reel assenbly to maintain balance of the rotatable

base as coiled tubing is payed on and off the reel;

and a notive systemfor turning the base and thereby

transmtting torque to the coiled tubing in the well.

2. The systemof cl-aim1, further conprising a second

rotatapl e base to which the injector is coupled, and

wher ei kb fEstem ofrclgigg by wharen he anotive sysiem swawiiges one or more

r ot at afpy@aulid 16tk EncadRa R ki i ation there

betmee%% 3. The syg?gﬁ?g#%%$%$ﬁ$%, ﬁﬁ%?%g% conpri sing

a torque neasurenent system adapted to determ ne an

appunt TR sysRACH FBm 10 WAkEInOHe Idfivd Y eRCabhs LB rotate at 2

4. The system of claim 1, erel n tthe al1 gnnen sys%em

conpr i sneed af ghout f tas2q et anshgenetateng toequisyodr the boiled tubing of up to

cylind ver the reel toward the well as coiled

t ubi nga{ogt %3;%&863#% and a second set of one or nore

hydraulic cylinders that translate the reel relative

te th ' E UB i fg. 5. The.

55t onTarvepAneeis Eulehh 9 0bS: AREERes urally pf Rpiiege acarted

conpr i teds repositiamed dordmvelsyst em t hat det ects t he

orientation of the coiled tubing relative to a

centerline of the well and generates one or nore

sh.gnal Bhefsysteriné clginr 8, fortheheonidrisimg mamdbile yigt em t o bri ng

the coiled tubing back into alignnent.6. The system of

claim1, wherein the notive system conprises one or

nto.e hydyaethifer ARl 6 RAGRAY RPudlef balgncB@dF oPIbHMME eIl with
t he base, ,7..,.The systemof claim1l, wherein the notive

sirlatingcolledduking, RemISNE (o rotate at a speed of about 0
t 9pRiforiDils@ibly USARY AloSePpdridiihid a8 Appdd Pofh kfided MAvEthe 1
of Pip to mbott 13000 fanto b g hgosystslgardﬁeof cTaim o
1, whelo8i9% t he f oor conprises a plurality of sections
aslaRt Ribtitl BiSe hARYSInlaxRREH14tRR tHlak SitStntially cJRGISHHHEM axis of
of claim38, further conprising a nmobile rig. 10. A
syst erthd gvelldthe| base glisgpsed cmy/he jupgeraplatiorare porbion and sdumprising a

over ba)eaiad st rbtaibily Bixing the base to the upper portion;
a reel assembly disposed on the first base comprising a support structure adapted to

support a reel of coiled tubing, the support structure comprising an alignment
system to align the reel coiled tubing in at least two directions with respect to the
well as the coiled tubing is payed on and off the reel;

a coil tubing injector disposed on a second rotatable base having an axis of rotation that
substantially coincides with an axis of the well, the coil tubing injector and the
first base capable of relative rotation there between;

a counterbalance assembly located on the first rotatable base substantially opposite the
ree] assembly and moveable toward and away from the reel assembly and side to
side relative to the reel assembly to maintain balance of the first rotatable base as

coiled tubing is payed on and off the reel; and
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rotating coiled tubing, conprising a platformassenbly

having a | ower portion and an upper portion spaced
weahos@otise | ower portion; a first rotatabl e bageThaiong23498

an axis of rotation that substantially coincides with

an axis of the well, the base disposed on the upper

pl atform portion and conprising a bearing system

rotatably fixing the base to the upper portion; a ree

assenbly di sposed on the first base conprising a

support structure adapted to support a reel of coiled

tubing, the support structure conprising an alignment

sy BIO8FS fystea fogﬁmmg the.irst base japd) thegaby Agnsmtting tprguesto theysoiled

di r ecti;BiRg in¥hé fellespect to the well as the coiled

tubing i s payed on and off the reel; a coil tubing

i njector disposed on a second rotatable base having an

ayj S r [ ]

R R e L R e

first thadptermingadnl emornt rad] differvntial Gomne batwebetee fiet waé rsecond

a cou Lance assenbly | ocated on the first

rotatgéﬁgggggglsubstantiaIIy opposite the ree

assenbly and noveabl e toward and away fromthe ree

asse Si to,side relative to.the reel,

SR ety PRmoot bt 18 Mokl B¢ et R fBlisenp gransducer
baze agsternithat detbetd 'tlf:teg)rﬂeﬂatﬁmydfdh@cbihg tubifef relatiee fo&gé axis of the
anda noL.l V system for turnin t he 1 r.st ase, an

F her ey 313, SRR A P ilror RS, HE cuskiris de ieAgert ystom to
t e weking thbXoildiabisy bick o blighn@itn 10, fur t her

conprising a torque neasurenent system adapted to
determ ne an anount of differential torque between the

130 st TRB Ghysemasticisiff 80, aRheReiRaBé motide sydiéin TYBPRIT Ohe or more
claim 10, wherein the injector further conprises a

t r ans diCarlcGpeteE Fgasie admegercoppled Withehsat i on of the
coiled tubing relative to the axis of the well and
generates one or nore signals for energizing the

% gnribp sysigm peHeimol 3p herginthemetve sysfem engsagythp dicst basetto rotate

al i gnEePtyeed 3F abdii® tﬁﬁﬁtrﬁﬂ‘aﬁ)cf genb@ted tdQue M‘%E ?é&iﬁrc}ntttlé\g?%of up to

motive systen1congr|ses one or nore hydra
engagiebeptd3.000Hoy®ér coupl ed to the base.

15.  The system of claim 10, further comprising a mobile rig.

16.  The system of claim 15, wherein the floor comprises a plurality of sections

adapted to be repositioned for travel.

17. A method of drilling or servicing a well comprising:

providing a floor assembly oriented about a well;

providing a first rotating structure associated with the floor and having an axis of rotation
substantially aligned with an axis of the well, and comprising a coiled tubing reel
assembly and a counterbalance assembly; .

providing a second rotating structure associated with the first floor and having an axis of

rotation substantially aligned with the well axis, and comprising a tubing injector;
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14. The system of claim 13, wherein the notive system

causes the first base to rotate at a speed of about O
woaE@ory3m and generate a torque on the coil edpCuhiSHgs/023498

of up to about 13,000 foot-Ibf. 15. The system of

claim 10, further conprising a nobile rig. 16. The

system of claim 15, wherein the floor conprises a

plurality of sections adapted to be repositioned for

travel. 17. A nethod of drilling or servicing a well
conprising: providing a floor assenbly oriented about
a well; providing a first rotating structure

aurcodingtiehingw ff of thereek dnd dnto thednjpeter ng an axi s of

r ot at.| i al. ljgned with an axis of the
\éﬁ%&ﬁéﬁﬁ c%ﬁ%@ﬁ%#%&héqgﬁé%d tubi ng reel assenbly and
aadjusting ehdopdsitione faks mabhsygmidy do ndintegn theswdeh thbingt iatsubgantial
structyre assaciated with the first floor and having

an axi SeBRORIEE PN ybst ant i ally aligned with the
vadjhistin itlse, coantdrbalandy dssdnitdy @ Balddcd theifitt @6ty stuGRid 49 @bing is
t ubi nglfngéﬁ of the reel and into the injector;

i nj ect Ghtduncoi | ed t ubi ng into the well; adjusting

t Rfgatid® Shel firSttot@fing M@ciRAb (REHS Pdthty tHeQunbHied iy ih R well.
coiled tubing in substantial alignnment with the well;

adj usting the counterbal ance assenbly to bal ance the

flg.st TIRUAGAIADISlaln €7, WiRreBthb Wil RAimldér bRl €d; and
rotating the first rotating structure to thereby

rotate the uncoiled tubing in the well. 18. The nethod
0f9.Cl arR rlefiod¥relafth 7, WiRreffetnt wef isHve®h hanced. 19.
The method of claim I7, wherein the wel i's

over bal anced. 20. The nethod of claim17, further

PSP | P B TR 19 ke Chh i el Bl Y PR orqe

st r ucthgtwesen the first rotating structure and the second rotating structure.
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