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[0001] TITLE OF INVENTION 10002 Method And Apparatus For Drilling
And Servicing Subterranean Wells With Rotating Coiled Tubing 100031
CROSS REFERENCE TO RELATED APPLICATIONS 100041 This
application claims the benefit of U.S. Provisional Application No.
60/584,616. [0003] STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT 100061 Not applicable.
[00071 REFERENCE TO APPENDIX [00081 Not applicable. [0009]
BACKGROUND OF THE INVENTION [00101 Field of the Invention. The
subject invention relates generally to drilling and/or servicing

SHQIL _rg?elmﬁuﬁ [, recovery of hydrocarbon-bearing fluids and more
specifically to a method and apparatus for drilling and/or servicing

subterrifeszad Wi Auitrrtstifor conddnmising. SevidnDvdupptpONHls With

Re At égt-dé—(ﬁiqtggﬁglly, 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

ki Asdhe:rptating pitdyilsinta the eppihcadditingal sections or joints of

pipe must be added to drill deeper. A significant amount of time and | _
energy TH6orieBHEHIR atlairg aH8 rfelingndhvsetidtisienabipanpifsion No.
Hills3ipgs. 100121 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 2 and production of

hosaeavhows fra suiReiscearsHBRATOINEd tEBiDY SR KDL, tRIEEARCH OR

ﬁ?ﬁg@%ﬁ?d pipe for drilling operations. (0013] It is believed that the

use of coiled tubing in drilling operations involves the use a
motor okathepléneigy source located at the end of tubing adjacent the
drill bit. One type of motor is a mud motor that converts pressurized

drilling mud flowing through the coiled tubing into rotational energy for the
R IR NG Tyh 4 RIPENDIEX

Not applicable.

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 removing
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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system, the coiled tubing itself does not rotate. For example, U.S. Patent
No. 5,360,075 is entitled "Steering Drill Bit While Drilling A Bore Hole"
and discloses, among other things, a motor powered drill hit at the end of
coiled tubing that can be steered by torsioning the tubing. The article
Introduction to Coiled Tubing Drilling by Leading Edge Advantage
International Ltd. is believed to provide &n overview of the state of the art

of drilling using non-rotating cqiled tybing, a copy. of which may be found
R HSLHA L o L o AT RIS e Ay B o date
reippenceal hered fapalondtiposesyd@id4d Another approach for drilling

with coiled ing is taught in U,S. Patent No. 4,515 - which.is entitled ..

Appardilt SIPTRRAS 1 Potksenion il AR AN IEUR AN (Reations
amoig:othe nshingsytouting!threcooitsdstubind @atay ftohs tel siodbibefaticent the
the.tubing gan be rotated for drilling gperati 10/ Y et Nine

SR ORY RAEATR AT R A ade R CRA Miting mud
Opavagohsughdiappe e twiigdlvsaxsiappatacey thei Phybicalliy. rdtateis dype of
;&g@@&%&%tﬁ%&%g bt #,15 IRhereDYgrl g et oy bh SN B 2ia8b,075 is

5,660,235 is simifarly entitled "Method and a Device for Use in Coll
rPpétleshebstrsing' Bidl dbI3ddls Brilbng dtiarinilgle” mamheirsiagptemong other
cilgsk tubinerin puksiantialialisRmentait the dnirateihigadias the hbifidered by
is spooled and unspooled by rotating the reel about a pivot point and/or =
trarpRing e HoM Sl R A8 i Aretdeiaale, foufe Frhprlsdiipg by Leading
im@Rtionvbuids pRdhaiar Bl andisdisgcteditaidn imprayedwagihedtate of the
and apparatus for drilling and/or servicing subterranean wells with ro tinf% d
cHietf WibiE gsmmgqmww%ﬁgﬁ%mﬁ%g RELaRY B found at
oRgagpaal aidheresaritinve otidmt arsy e midosguting by sefuienag Berein for all
well with coiled tubing is provided that comprises a rotatable base or
t@#ﬁ?@ﬁfé'comprising a bearing system rotatably fixing to the base to a
floor, anthatheelapssemblYocaimfiiigingits soppbriubingciarenadapted/td. Patent No.
s ri.a reel. of coiled.tubing. The su t struc, ri o »
e SR el A R R R SRR e e i o we
tubihdissipsepedroththetherlhifigs, rowliag denrtisiijdd tobaedwivaranpéiiphragl before
o{h@%@@g%aqﬂge %&?éhtﬁglﬁﬁﬂm%gg&m‘ls aligned with the well. A

counterbalance assembly is loca ) )
U.S. Patent No. 6,315,052 is entitled “Method and a Device for Use in Coiled

Tubing Operations” and appears to disclose an apparatus that physically rotates a spool of
coiled tubing about a is to thereby drill the well bore. U.S. Patent No. 5,660,235 is
similarly entitled “Method and a Device for Use in Coil Pipe Operations™ 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.
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on the base opposite the reel assembly and is moveable toward and away
from the reel assembly to maintain balance of the system, as coiled
tubing is payed off the reel. A motive system is also provided for turning
the base and thereby transmitting torque to the coiled tubing in the well.
[00191 In another aspect of the present invention, system may be
disposed as part of a mobile or perman&nt rig that may be moved from
location to location. [00201 Tﬁe ﬁrr:]egoing summary is not intended to

S%W%Yeggﬁﬁg[% I ent of the present invention, but

merely supinasizes tielilusisathiciembadimenistdisloshd libelows{802hf a well

BRIEF CPRIPTION OF THE DRAWINGS ]fo The foregoi .
U R RS T B IFSeh BE TS ARGy compriing o

dspeats ofthis dischbsufecnl etirebtusndersfiood witen regdddsembly comprising a
conjunction with the accompanying drayyi ' ich. [00 Fi
iﬁﬁ@’?”‘% 120, ac?c,\tﬁ"fl%?c AR pggpt i) r%gY %gscéﬂe\ghtl%‘igg% ernﬁﬁ?yé%sré structure

rates a side vie a reel'assembly and turntab 5Se '
awgopdistg @ thBgpressnsyrieentio 00 2] Fifpst dubitg stishetha widkers the coiled

dt%@ilg%‘sﬂsﬁc%FP&&?&?U‘N@%@PQQ@@HW {Crotardl Ql%g’fja':g%?%%'zog the base and

illustrates an alternative reel assembly to that shown in FI _

Rigaibtubiingsiriadsrdieep ielizosdhwithduurel systorntabplagrieebly is located

h@@ﬁ}@ﬁ&%@%{ﬂéﬁé'@&%@?%@éﬁ‘éﬁﬂﬁf?@ il ARREALTIGHIR R IHHEHABS Rom the reel
0

preferred embodiment of an inijector turntable for use with  the present
ikvEsRER. 1 ool i elitsusearraiteiittdubing dhinerd oftHke reel. A

PrestRtipieRtionIas preorkRierore A Q284 fHgusadibusiraies i eng el to the
of the mobile rig in FIG. 5. 100301 Figure 8 illustrates attaching a
OSSR ISt e thobile rig. 100311 Figure 9 illustrates another view

of the collapsthle mpstt HOAB2 preigur aisydfsoansvitnillvslvaie di goltapsiblart of a

masﬁ. aised and at%ach%d loa obile g%%OO%Bltprr§l Jllustrates a

slit ées?}s@flﬁl?g?% ik %S?Bﬁ Ta8t ‘100341 F&Jr@esi 2 and 12b

illustratelhai stmeethegumpenfigois efoa imolikel rig summarize each potential embodiment
of the present invention, but merely summarizes the iflustrative embodiments disclosed

below.

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.



0028

10029
16030}
[0031]

[6032]

6033]
(0034
(0035}
[0036]

{0037]

(0038}

[6039]

[0040]

[0041]

100351 Figure 13 illustrates delivering a reel assembly to a mobile rig.
100361 Figure 14 illustrates raising a reel assembly above the upper floor
of a mobile rig 10037] Figure 15 illustrates positioning the reel assembly
over the turntable assembly on a mobile rig. 100381 Figure 16 illustrates
a mobile rig with reel assembly, control house and mast in position.
100391 The figures above and detailed dlescription below are not intended

to limit ip an nner the breadth or scope of the invention conceived b .
applicants RAHOF TR HGUAL IRT HOETLR ST LA SRS §pGon 2o ¥ mobile
prigvided to illustrate the invention to a person of ordinary skill in the art by
reference to the particular, detailed embodiments disclosed. 100401
DETALA oE LB ARSI R AREEITICS of the
inventioriane delusibées blohinnahelimeitds mafstdlaritpentt digclosure of

what AnRligards eanidas el inveniion. polalliRatee of an actua

implementation are described in this specification. It will of course be
apprecifigerethfidridel deveropee st of any¥acnascrake misbaivrsd to a mobile
nygerous implementation- specific decisions must be made to achieve

the developers' specific goals, such as compliance with system-related,

busineskigBratbyibstgs e rtifieatysre®cd Aetanmlle Wisth will vary

from ong; implemeatation Wareikes Mereevarpdt nibberanpseniaipd that
such a development effort might be complex and time-consuming, but

would A&SURHEISESEESS ASUHRENG ARSI tRGs@ R rbiRary skill in

the art Iraying thellbenefitafdhis disclaswiabh 404 2Zdngrneraliemsaobile rig
the present inventions provide.an.improved method, system and/or

criling SOl 1 A L5 HHEN 5 i TSI Y B oty on
holeokdiedigling and other exploration and/or production operations. A

system s disclsegl . which avlsast ongyreel of colled bing Sooatedy nagt in
on a rotatabie platform Stiented about ‘the wall bore. The reel 0 ulll:)mg IS
aplegited.to adjust its position relative to the well bore centerline, as tubing

is payedrgn and.of -b'%@ﬂh%“&%‘%ﬁ%‘d”&@%ﬁ%%ﬁ%éﬁ e%{& E?&gi%l%%&?to imit in any

provided to offset the dynamica y changing weight of coiled tubing an
niagnber dekpredthotreasied towargaiog esnayifishhXertieittor&adanale figures

bgResdatiomaialaseiaianal-nalanass ACoil iBIHRIGRIANREAH BPerson of
be disposed adjacent the well bore for injecting
ordinary skill in the art by reference to the particular, detailed embodiments disclosed.

DETAILED DESCRIPTION

ustrative 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 goals, 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 complex and time-consuming, but would
nevertheless be a routine undertaking for those of ordinary skill in the art having the

benefit of this disclosure.
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and retracting coiled tubing from the well. The present invention allows the
use of conventional or third party tubing reels or proprietary reels and
conventional or proprietary coiled tubing handling equipment, such as
coiled tubing injector heads. The present invention may be incorporated
on a trailer or other mobile structure for fast rig-up and rig-down, and
ease of transportation from well site to viell site. Such mobile structure
may incorporate trailer axles and wheels designed with adequate spacing

to cleal SR AIFET WAl JFATE VNN ERTIAR DPERKIE 8l BtRGRYGFegicthod,” system
@A Lifihe gresand inyenticanableastanmembodimenbdtsikiChusing down hole

escribed in ore de il below, greatl roves the, efficiency at whi
e e S B Lo AR SR LA g 1 dielosed in
Gmm@ieietd:aﬂfrmmveﬁ ﬂf&s&ﬁétwhsg)amedmtdmrea matdlsla@,lesf@aﬁrankim@ about

Wéf[l%jl% 0L lll‘vq aF 9 %Pletlesda %ltlgd fngy r?.ns%a Llj(g:l’}eise ative én 0%he well bore
e reservoir an ng rg-up and g-down, 28 compare
a@mmhne,r@l tebiling ppﬁé@gmdﬁoﬁcom;iwemrmco@nvebﬁlm ghriing may also be

PEaS BRSGESINEHO0 Ao 105 SRS AEUEHIB ey be adapred

tatlona riction, Increased rae -of-"penetration, reach, and

dbifignsdatafetyashandiswdtafieoutily wrill, rsdticaaakd egdektaveiipere. rotational
100448, TH@(B“M!RM& tl(ﬂjgégghla%r}ga%- @Hﬁﬂ&%@' pf the g et for injecting

invention is shown in more detail to aid the understanding of the broader

e BT taehtiveiasEept hei@ellis 4Rsdersieny SrEREBniedimbs; use of

ofarertianoidhersystemdirstisigecrifad abovepida-pysiam sampsisesBonal or
turntable assembly 10, and a reel assembly 12 (with the reel assembl

PTORAIRIATH S %‘h%l?li‘g wﬁ%ﬁﬂ%me&&s%ﬂf f@’&ﬁ’rﬁ‘ﬂﬂ%é”éeﬁ‘é’%é)‘/%’é‘s The
aprdsbreiinenaisaambycibcdierteal asaarally d20ermpiises aneeh@For fast rig-up

on a|n| coiled 6 tubing 14, a support structure 16, co Ied n
G G55 4 o QBB AT CRELy Sl o o e boch mobile

sstﬁheml én@iashinm);@mmd@ﬁalIa&iesnaaemequodwnédrm sytamielnpacing to
‘&%gerred em wa | ?r}'{é%esﬁp ate m %Le“pgﬂwggr%stem comprises a

8s88nging for generat |n "eledtric an Faufic power. 100451
The reel'28 presfarabiyehdsma @aytmttyomf amle&athwnomf 18hO00ifedtseriBaD in more

ens) of 374, ) nder
Waﬁt ic niﬁs@c ed(%ﬁlﬁ)?lr?/gg%}l% tﬁic?l%ﬂd% f R%é@ﬁg@sﬁ%%évﬁf g{% et and und
ahveliaptd, weﬁbsobeé:ﬁ: feiRertnad sienpipdng e eas oitinadey brkasaegs with re-
fafigne and dorsioRabSIrRNglIRif2 66151 AT MP e pleted wells; and greatly reduces the

time spent in the reservoir and during rig-up and rig-down, as compared to conventional
drilling operations. As compared to conventional drilling operations, the present
invention allows for smaller crew numbers, reduced rotational friction, increased rate-of-
penetration, reach, and the ability to safely and simultaneously drill, produce, and log the
well bore.

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
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Technology of Houston, Texas offers 3 '/4" coiled tubing. Of course, the
present invention has application with all types and sizes of coiled tubing.
The reel assembly 12 further comprises a hydraulic cylinder 30 (FIG. 2)
that maintains the tubing centered substantially directly above the injector
head 22. As the tubing is spooled on and off the reel 28, the entire reel 28
is translated (in and out of the page as shown in FIGs 1 and 2), as
needed. In addition, the reel assembly 12 comprises an hydraulic ¢ Iindgr
390AAL PnavORRTTOTAIEV R tet Sl AWR0E ﬂwaftaaﬁﬁaéfémaglaﬁr&s 4anda
Rv@amdremuibe dniestordieacod2ias aash viapaheoked itding thé speeslsry power
on or off to thereby maintain the spooling tubing 14 c n]tered with the :
B8 Y5 ol PrORFBIS. STLRAMATR ERSP A R0 G RO iR cggrPries
is atapeditedransiatécingneak2g thwatd anchadrayl icgowmttre well bore,
instead. qf pivating the reel 28 about pivot point 33. [00 eel
assembqlq)"/eﬁbélsg(%g Bger%ﬁ%iéh-aas fale(é?}:éér)cl\iy 8nal[r':|§%§on?rllqus])j/g[%?n%%[ﬁ%’to%o meters)
agpaiblench satihgybingitd disaimoert Ry5B0ipsh dP163%. cievdril ¢higiatess cotled
5 may, £0 'en14r r ulj tQrs.: te i t .
;hélr)ff)]ﬁelr& oﬁﬁ{g%r%gg] gg) arl;[(qgI I%gég@gug%%%iﬁ%}h%%ﬁeé rgggggratgﬁé%hg}g&?eﬁhﬂ such
pebiplehpobtherseiuns halwesat{dhisuehyaidatilicipretorirengilise |dtgeidon Tube

afliacant e senferaxis etials seeld for-duying afngmgns@ﬁiw@& the present

tubing. It Will be appreciated that because the preferred embodiment of
tiRypréee hnsrARmitenoR withabik e, Bdeitrsrrhradieddugingn T esR Rgeembly 12
WEIGHIS @RchrRUenNalaR i CRMBRIRENS-(FA% eXRmRIenai sanYeuergting centered
hydraulic motor adjacent the reel 28 axis may be prone to, fatigue failures.
TivbsRiiahtgiprete TRy e B UIFRN ORKRS VRS sRasisHrRgeng off the
sipgledyRsaulivenator aiidiehaineds shownin & e DaiOad dloMountadis 1 and 2),

above qr on the top.of the injector head 22 is a transd 34 that
SRR ORHELM o s trd GBI R b e e

injeetardieadtds 2. 1Ag shawnipikFiGpdinadtansdubemsystemBhsthtabjector head
fqr, use with the present system comprises four rallers 36,effectivel .
BB B Tt U T R Byl SR S Gl spooling
elelsitgnid, etettridalothhieravikctseXorshhat detdotahhenttdooient FIG. 3, the
tubi A4 is jn gontact with one. or r h g;pg

nllilgé}gu%lc ¢ in}&m. 3 is aﬁagy%ﬁ Ty F%%%%%C%Hg 1%&628\/\,[&95}& eﬁﬂu X :l:r%m the well

es contact with a'roller or rollers'36, the transducer system 34 sends
absign i steathefappropgitte rad Al aher(eiyot kambahioperator,

programpable, 19gig,Gantrallar  Rh L0t el dogit, ASIGe) APy stem 5 that is
appropriate hydraulic cylinder or cylinders, 30 or 32, are energized to
capable of spooling tubing 14 at about 2,500 psi or less. The drive system 15 may

comprise one or more hydraulic motors located adjacent the periphery of the reel 28 and
engaging a chain or other gear on the outer periphery of the reel 28. Alternatively, a
hydraulic motor may be located adjacent the center axis of this reel 28 for driving and
tensioning the tubing. It will be appreciated that because the preferred 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
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move reel assembly 12 and hence tubing 14 back into centered alignment
with the injector head 22. It will be appreciated that the range of
movement of the tubing 14 with respect to the tubing injector 22 is
controlled by the arrangement of the rollers 36 and sensitivity of the
transducer system 34, which may be optimized for the specific tubing 14
being used. In a preferred embodiment @sing 3'/4 inch OD tubing, the
transducer system 34 allows the tubing to deviate no more than about '/2

ifeh fHoRME Weli CetrarfirBsi ey HifdBith Warkie [rtaatihghe present system

resiqriatbierastien g akertidOPAR] dr ﬂj’ﬂuﬁiiﬁ@&@tﬁmbg)dlﬁtne]”lie arkisQuesr system
other logic devige, r ther than the .trans stem m d ect ﬁgntr

thie SO RATR e E‘Hﬁ?&‘& sierine 85 r"f‘l’il ?SSQE\?FFp LS EhNges the coiled
spbivledHis o offpthe fddtage Spﬂﬁi@rcaﬁ‘bé(sem’lﬁerat}mgmad%/mmy@momact

Approprate tansdhcen(such o2, p odomeler). £ SMBIe, AL PIOOIAM e

can conver e amoun Ub|ng SpOOl he CorreCt |entat|0
thmteélt‘as&l%nbﬁmiaani speﬂt@haﬂmwpnw@cmgtmbs@mnw(ﬂt@) or other logic

ac\' u%'f l%e %Sit;ﬂ %r%gﬂ% Wltﬁli%%hnd-gf%gr@ %?%%'ie energized to

syste ic-based
aigreneset %mblﬁori%lmyiafeﬁmﬂjﬁ@blm|t1fbﬁmbn@t?09@9?lﬁ‘ét@hﬁn‘igefé with the

Eh c%rtp&@@erfﬁgiﬁ%ﬁrgﬂg@éﬁ%}ﬁ%t%gef%ﬁggcfpmwﬁ@;@@ﬁﬂ@tdﬁlﬁo 14 with

inch diameter double mounted bearing, such as model number

DePert 1N hefrabing By rciidon istaoairaliod byhemsenpgameniaof Jegpiisas 36 and
heatingipssemely AR 48 cattashed storexampley tetbpuig Aok Athanddhac twbing

inner section 42 of the bearing assembly 20 is mounted to the base 18.

THe heBgng- ar}&ﬁgéﬁ@ﬁﬁeéfftﬁ‘é’%jéﬁ‘l’?ﬂb ueg My QR BN dhgdegnsducer

depending uneRdesignERRsidenalinhs. i ngrgaBif4boay ReiRAUREE the well
to the inner sectgon of th%beann g assembly 20 and/or base a%?% Two

hﬁﬁﬁ?ﬁﬂ}i‘&el&/\%}b Bty f8?ﬁﬁ%r%%t8?§’{:6‘?‘?fﬁf8f8’ PG PRI Bressure
release larakesiand-siverpedndmare preferablyimouned txthe.rigafleerthan the

The drive qgears mesh with the rin ar 44 in two fer
O RIS RS SR B b I AiaR e above. For
carnhipledatongpiegfapoolk:8, Exﬁ)ﬁl*tofﬂ,3l@%cftalgs spidied tubibg bdtand &igic device
speeds from a outO 19 20 19 50 volutl s per it
dllyec?c?ﬁpf%g% 1nmzlalS phr%esre glparse erre ma Og ﬁ?}%eﬁf%“ it %%J r% r%%lccg? convert
2@¢samHWr@£RlQm§o@@I01I%ﬁ?HBQODe xgo@otgni@n@émcqg/thqer@@braﬁﬁ@adpiy and send

13/4- mp 1-@[% Eﬁtﬁ}f%@%&gqﬁl%Eegh@“#éﬂ%%qegiwbﬂ%@%?&gﬂ% cyimders

ch OD through 3'h-inch OD. It Is designed for
The transducer system 34 shown in FIG. 3 may be used with such a logic-based

alignment system for fail-safe and/or limit functions.

Returning to FIG. 2, the preferred bearing assembly 20 for the main turntable 10
is a 120 inch diameter double mounted bearing, such as model number D20-111IN]
offered by Kaydon of Dallas, Texas. The outer part 38 of the bearing assembly 20 is
attached, for example, o the rig floor 40 and the inner section 42 of the bearing assembly
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
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operation with both open loop and closed loop hydraulic systems. As

illustrated in FIG. 5, it is preferred that the injector 22 not be rigidly

coupled to the main turntable assembly 10. In other words, it is preferred

that the injector 22 be free to rotate relative to the reel 28 and, therefore,

the main turntable 10. This lack of rigid coupling allows the operator to

monitor reactive or differential torque. A8 shown in FIG. 5, the injector 22

is preferably mounted on a separate turntable 60 so that relative rotation
DRRSPYFRARR YUl AbatRBRTlo dRd RIS SHREBRBEFI PSSR 9O provide a

iRiastoRduratable A0.p3RY SCVORESE, H00 examaple, Bsamian of lafgext speeds from
diameter pi$e, to which the injector 22 may be mounted at one end. The

ARIFLHG of 818 Hpd ﬁ%&@'ﬁéopsta%amw@dymaﬁhﬁa dtlifure, such the rig
floor 401dhrpregincoriantid aabbemiing, systebitZinjefisil2Wikentihéye Riemodel

li o reactive forces downhole working on the cajled tubi the , .
e R A TS e B all Qe desiened 1o
Howdveniad ndzatieoerdes Sothnas fidtidmalgray2inclie&Se ddwis Ripkegned for
rotation of the injector 22 may lag behind the rotation of the mai W
R 2N AP R o o, S A el B e n P16,
biiftg eperiedcbdt dowinjbote. 2Phes deamidivectonied male aiguantifild assembdly

seyenal gliffe Rg@#&éf,qy%s ng%fe%ﬁ’imﬁh@rw%ﬁ'&f@frﬁ?ﬁrég'ig UGAUD408Y the reel

be disposed between t e Injector turntable 60 and the main turntable 10.
A thrd diheis foreldhe grtivduoiells iHorebde lapk efmgd forelinapievsripeperator

IQFAHRAMR C4WQUIQ INGIRASE AN ESRAN Pravddingdhmeasidie 9f tRe injector 22 is

reactive forces downhole. Alternately, a motor 66 could separately power

tRECijaBtY MGHIAH €66, ﬁ%ﬁﬁépggi@%&?nééwn%éftrréaﬁedmg een main
ahp¥eb Ay besafdadirinedhsliniestey [RRIGHEO InBYNGh Wik thewmaR 60 may
turntable 10. As the downhole regctive forces increase, it will be, . O
apPrEEsteF R Fe 2pSRHAN O AESS IRTHRACS T ETAR ShfdRiGptor 22 may be
turatakid meler 8GiIoRecpRBEINestandhisy mehy with-dheatgelcd0ptntiinainructure,
turnig&flﬁe 10,.Of (ﬁ%lrj]?e, it is also cotntenl:]glatgd that the 9 injector 22 can
b EBNNES e T A HE R T BIOS 2R S A& ho relative
rotation Wiese dhetwaenitd©0b24 Repending:sigowithelinjactan@ansysteniled tubing,
chosen it may be beneficial to mount the injector 22 on.a.sliding,base that
R A e e N R S R 10 e, s
futtycreteattedsihethjestér@Rmbyrstoradiwishidaha étqaiﬂaontm@fré%njecmr 22
: | el%?éﬁnmg P&INGM QY RRL (Gl 1R AR 0 WD DS UGRICLS lag being

may be store
indicative of the reactive forces being experienced down hole. These reactive forces may

be quantified in several different ways. For example, an instrumented torque arm 64 may
be disposed between the injector turntable 60 and the main turntable 10. As the down
hole reactive forces increase, the strain, for example, on the torque arm 64 would
increase, thereby providing a measure of the reactive forces downhole. Alternately, a
motor 66 could separately power the injecfor 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 contemplated that the
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are also lowered into position and all sections are locke

within the support structure 16. [00931 Returning to FIG. 2, directly

opposite the reel assembly 12 is the counter balance system 26. This

system 26, which comprises in it simplest form a bucket or box for holding
scrap steel and iron as a counter balancing weight, assists in balancing

the load of the reel assembly 12. One or more, and preferably two,

hydraulic cylinders 50 are adapted to move the weights toward and away

from the reel assembl eeded 0 tain a sybst ntlall b lanced
LEGR ecﬁgsp%ﬁo sé%m%’l TEG e‘%grtrnn%p’)?ealgs e%fl c:%eﬁ ero %e s'Of relative
theagel 28raimresdoward the WeIIbore axis, the center of mass of the

counter ﬁa'a” Sﬁou'dtﬂu'e‘a‘%‘{"'s‘?o”‘ﬁ’ d‘ii\ Q&‘A{e%%g fe%&ef?ﬁ%‘{écﬁoum the
versa. ng%ﬁer %n or mor raull Cy |n ers are us to move t
dojsater Weightsliditheblsit énd ai@ms Gppdsiteeueatheveel disertivfrasierpaccess to

tyRing, fc%ﬁéﬂyﬁﬁgfe@&@me Il e ppiediated . hah this & R structure 16.

hydraulic control can be implemented by ap{)roprlateﬂﬁlumbln go
cHhenltipnsysEmaidicdre meredcthpléx echitfersysts t%%ﬁeééoa may be stored

P%ﬁ&%ﬁ@%?}ﬁ%}?gﬂrumé% also be used,. 10054 Turning now to FIGs 6-16,
embodiments of other aspects of present system and its use will be

describBatuEMB2aaIkiSt Aedin She Pt e S darm e ChL Ampper bafance

ciidiaa SeTViga it FAGWNEOrRARING RPFMREOLS iaSRAISOTHRa Rresei or box for
invention. The mobile rig 100 may be driven or trajlered.to a CIfIC w

SR SRS HOR b ACRUE P S RBNS - SIS [ETgTel0al fie foad of
hﬁad)aanﬁswmpgrlymllgoaei thenreie, Hhe ltrafmamlesza,nﬁ}wmats @fénders 50 are

feraply designed and constructed with adequate s r the
S T e SN Coa B R G Ao e 12 A Becded to
smbﬁirajﬁtarmsmayabg fabncateidddom thhﬁmmlggmdmbtgéﬂto Bupporbple, as the
rotary load of a t44 0 Ibf 00 fonpe) a y.acc t h
ro?a%lng IS (?f us’he %hg Zf ac! e) nﬁib %a%% QLans '%”l%fama%s of the

e se |OOI’ Imultaneous y or near
momdemabamwxslsyﬁtém@wrm/mmfg powed tredvedtheot mmbmwe@ (vigsa. Another

W&>mr%?e/1 %dlaa%%g &L eltg ANd.GoNNERIe A ARRLP IR 10 al&@ﬁ%a right
ew

7 isan end v e mobile rig 100 and shows the right side upper
mzpaw loviles el hitpdtinsr aselbidnBINGedepl fisith ahestrieaod Posiibhr reppreciated

the.harizopial @ waddng pesitipRad e lﬁa‘tﬁ@%ﬁé@@weﬁ;dmﬁré@@pﬂd%m g of the

nto place with
foPRahiIS: piis*ddIon VaRELy SR HECHAHIOY FREV bR et td fowariFbsystem
flogk seefigngsinto position (and raise them for traveling). Such

Turning now to FIGs 6-16, embodiments of other aspects of present system and
its use will be described. FIG. 6 illustrates a preferred embodiment, which is a mobile
drilling/service rig 100 incorporating numerous aspects of the present invention. The
mobile rig 100 may be driven or trailered to a specific 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 lb;
(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.
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as, but not limited to, hydraulic cylinders, cable systems, or manual jacks.

In the embodiment shown in Figure 7, one or more pole trucks (not

shown) are used to lower the floor sections into the working position. To

the extent that the rig 100 has wheels 112, they may be retracted or

removed such that the bottom of the lower rig floor 114 rests on the

ground or other suitable foundation. Th&bupper rig floor, comprising left

and rights sections 106, 102 and center sectign 116, incorporates level
indicatdiiaids 48 SideHEd, A eopRP Ry Hod P isAed shed v Ee%ﬁﬁpﬁ@wpef 102
shimiming. lvpelicnesrteebroenreficial tiolawetiandeckdtiddowerighierontal or

in position prior tq_retracting the wheels 561 FIG. 8 shqwsa ..
ol e T8 T o e o T TR A6 HEed 0 posiion and
Riiriagivansit, ihdeidstdgiusectitn hayheldekpaiinsite thedawerof mechanisms

Sr%%)?%@ '.u%)e%ct% ngqfesrltt%ét gcirps%sc 'i%%simg %?tﬁ)ﬁtgaqcéﬁ%iks) ttl?e%lufc?er *g\geling). Such
hydraulic' winch and a wireline “system (not sho n}, or other suitable

sysstem. khdimast 168 hyditesticatedindtnstvwalot foyatelowerrcormestioacks. In the

ROt ARS,PIARRH &R the lawer flaos.of the mabiledid 409-shh&nsalansibies tower
} it

mast 118 may be extended by a variety of means, such as, but not limited
thetfloerasisioshonia thererignamgibiked Tntdhponition i, thenbad Bhkas wheels

t@m%@i%af iG-Sz @patheryirwod hesllapsiRiadnest &E8ioand rig floor 114

shows that the mast 118 may be designed to have a spread of 35 feet at
tHRSHGRIERE fesRknshRr QbR HebR futaftnaddsterstais. fngs CRoNRIFHg/ et and

he.santiensked 88 thefrang olther rigedhie Crowm b raes ABIIORNAIC0RE and, as
or more hoists and preferably a 100-tan hoist that will have the ability. to

1F55Epdr e tHBRRRR B RAF 1Sty Bt THTBIe Mo RBBI e Tidlipygd o be

maaycleicamptisedef lovenmsactiensid 300l 52 mriivppelosestionscling the wheels
156, The rotating system shown in Figures 1 and 2 will rotate inside the
fdégprint of the mast 118. 100571 In FIGS. 10a and 10b, the collapsible

mast 118 bGa8 Heers raisathpsiblpasition $alativie toithiel¢nobiladigithO@e Finebile rig

t 118 may be.raised into vertical positign and. lowered into horizantal
o T B R R AT B, once
double.attngiiréeSstage oy cxanlic ¢ yiinthers sCohtrdisdior bothihglrndie wireline

devi e locat t ) itl
m%\é't%%sj_%{%@%g\%n & gt%eq‘ 1 HPE g%%’n’? ‘}(@F‘éﬁ%aaﬂ%' quiﬁm?&l Qﬁﬁ‘xr {08 of four

S ase settion. The top sections of mast 118 latches into the
|daretrseativssonPaiiadifopiansafety tfederer denarniatsafepilsckiandyl. The

b&RHYIfRIn R NEHRIOVIAS RASYMRHRWBEAICH AR ans, such as, but not limited to
the tractor shown in FIG. 8, and locked into position, by, among other things, pins. FIG.
9 is another view of the collapsible mast 118, and shows that the mast 118 may be
designed to have a spread of 35 feet at the rig drill floor and a clear hook height of about
55 feet. The crown may be cantilevered to the front of the rig. The crown may
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
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of proper function from ground position. Further safety features may
include orifices in the raising cylinders that will control mast descent
speed in the event of hydraulic system failure during rig-up or rig-down.
[00581 FIG. 11 illustrates a mast bottom 134, which is suitable for use
with mast 118. The bottom comprises a plurality of Hillman rollers 136.
The rollers 136 may have a retracted and a lowered position, in which the
lowered position allows the mast 118 to be moved or rolled about the

ISwRApRPlo BT IMONERRETEST tdrAvkiSt B dREy BnsildMpIRgiRQyjrautic devices
hydyasdicoesedestie SRetans QrdrawIvanks fyStRMSE HRANameaAdeM.s base section.
Encoders and/or limit switchth mag/_be employed to track tllj%e movgtﬁent fot
of R IREFIPES ShdPBFYd fifnlite a0 EIESHI I tr AR ATNAPHRE saley
uRpekdlaomeh0al, skd6 \&iddomisy ivatalydednriestdds todhieldawsr fieoslbyeafication
plyrality of.legs 122. The upper floor is pivoted into position, such asby .. .
BFIR), CE AL BRI L REP b RS LRSS By kg gifces n
tchanirich gheliplper theowifitoopositimnstAldstitionglderaicinige ey bef bgdduds: system
néaged to.sut@port the.u%%%rlﬂoor. Preferably, the legs 122 provide about

27 fe

iéet%"fr\l/]}e% ical'iearance from the ground or lower rig floor. The upper
floor ha§ & fodtphimttetepproainbetiyn89 Feewhigibydotfsefoyiees, Wit mast 118.

Al %E&%%&émw hihesaisthmariikis 148 SHAW RIS 188 may have a

assembly 12 and turntable 10 are adapted to rotate within the footprint o

nieistctedand GOSOERIG ogition serateistnthe dp wesrhppRjiPrAtRTAhe A5t to be
mekile rig- 199 4 ha se! 1asIemiyk24 48Ry coRRiasa seehd8 oRtaingnehay be

coiled tubing 14, a support structure 16, a base 18, coiled tubing injector
hessqeplished byundiBtiartecside Qs 1drayy, WAyt eifyapne a few.

opdhRIERELABSE MRTY Lrail@Mayos: Wsssl dpetpis eraldiROSIHOBbBE: ahe mast 118
assembly 124 relative to the mast 118. It will be appreciated that for

ePHBGHiAdRE HFfF?é’egystem that utilize a separate injector turntable 60,
the injector 22 may or may not be a component of the assembly 124 as
describdd (122 00&1jaFGhadtitusrateSdie (¢el.al¥emblyo) 24 hentgly connected

raised aboye th r ki r lagsipl variat "
L PR e oo e oL RO A M s,
thathhas iastinihiols. 150 eckebayith ile ther axsatplshihe thiesuppemaiobe. used o

winch the upper floor into position. Additional bracing may be used as needed to support
the upper floor. Preferably, the legs 122 provide about 27 feet of vertical clearance from
the ground or lower rig floor. The upper floor has a footprint of approximately 39 feet
long by 39 feet wide. FIG. 104 illustrates a front view of the raised mast 118.  As shown,
the reel assembly 12 and turntable 10 are adapted to rotate within the footprint of mast
118.

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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100621 FIG. 15 illustrates moving the mast 118 to center the reel
assembly 124 over its mounting pads 126 on the turntable assembly 128.
In the preferred embodiment, each mast 118 leg has a double winch
drum. A cable is fed counterclockwise on one side of the drum and
clockwise on the other drum. The loose cable ends are attached to
mounts on the rig floor. The mast bottor® 134 comprises Hillman rollers

155 D te, el lopt i onef WTen ueted ey

desicetlgidbtiansAlteynativalycta tdckeans pinionilsykidon rabaip gysterhassembly
raulic cylinders or.other similar .deyi can move the mast 118,

Bl S I TRy Bl L AL b e g B o

diebpinned to the mounting pads 126 on the turntable assembly 128. The

ree assgEDl 134, LORACHEC 10715 1YE] CONGINGD PLSUEANS: over i

injector head 22 into position 6ver the well site centerline 130. The

imestsmgerrd miay loe theuntedon 2sseadiianddnduedibyraiydedugiabodiment, each
C%Ié@fjﬂ%’ 18391'53 ﬁ%%mg{cﬁtﬁﬁfﬂu% GRYICESREUEMBPOLMENS B one side of

which the injector head 22 is coupled to its own turntable 60, the injector

rifesy cserrised] apley igsoriiba oVer tiehjetieraarataRille 60-aitrcBiashed to mounts

thgrato i ot halance Bhidsalsn donloved pthetuwntablesagsembly) that are
128 opposite the reel 28. The control house 132 is also skidded or rolled

imeIFOdER. i pRérdauE ebdthsele aiithali iRy e s may be
thacsenbtdI1pese tReaitdn IMPUiINGdldaiRdaQRidanoONERNa Teal assermbly pinion

is in place, the collapsible mast 118 be retur to the front of th
A G405 0064 T 18 FATE IS IR A e S8, e mes

drilling and/or servicing wells with rotating coiled tubing and while the

intricacies of design detajls and,have not been presented herein, those .
persona bf Gy ST A AP e BT B L Beciadt e t
reladitycapprecipidd 136 howtisuchramihepasseacbdystéfn cdivdbecdbsigpeethly 124 is

T S T T e s et

the bene
tobiHgsdeikimgenitte thid abilisy nisotendetdeneaiil b optotabou 20RRNNGrmoved by

igherinsineldictection. JaedmproyethsySIRM ded i disclesedNEsgImMAY in which

h
be used with overbalanced wells or under balanced wells, With resg){?ct to
uigenisalanbeahvalls, epertastite tisor e tdisEbieLr . G A RY RTIBAY AfoRQyed nto

Undasbalanged Oriling by HeAting Edae Advaniage:d-{diA00@) valance 26 is also

complete cop}g of ] _
deployed on the turntable assembly 128 opposite the reel 28. The control house 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
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which may be found at www.lealtd.com, is incorporated by reference

herein for all purposes. 100651 A conventional snubbing unit may be

used to make the improved systems substantially self-sufficient and

capable of preparing and completing both underbalanced and

overbalanced wells. It is anticipated that embodiment of the present

invention may be rigged up and operatidnal within about six hours of

arrival upan location. Because the cailed tuhing js rotated, the improve )
SYSTERES RS mIBRY DD it BWil?éjﬁé‘ﬁﬁglé?’ Sup, & gy vels. with
Isssrestadunbig bt bititrag) Biethd readtdiion, existindootireoiovedtianglroducrion o

bpttom hole a | \) technaql ay be u t t advantage
R ) B oy o et SR opy of
syiien malf e dblendo drip fouretildes fasterithamaraedventioftatjoiniedein for all
ggi)pe Bigegvhile utilizing the same crews sizes as traditional coil tubing

rHﬁ%g operations. The improved system can be used with existing or

conventiorrainyauievballampblisg paratiomuriies exed perheds osisffevtivelysiems
V\Q&% s@aﬁf”ﬂ 1&%@9{5{}%1 op Q{lllc? &Bgﬁe l?)?l %ﬁ%ﬁ%ﬂ I—]fg 'é'ﬁ'&%&%f@%& %tcﬁmu_nderb alanced

100661 In underbalanced applications, can be deployed using a

corveredalintadricdtor. Inipanisérasioshph ophedienant efvaiaprsgrbipvention may
stanglardinpsitive, fisRiaeemantieLt SRRt e NG AURIAGI0 Because the

rotary Steerable systems using either mud pulse_technology or o
eteid HRARm i Wistle s PR CEMAWB T BtidTS Hiely vahedididlmngictional lock

applkstiANsnt RO GLlenpreatica itdpaanismplataddaatdheccRang o ®fentional
the BHA to the coiled tubing is made and\%?sstire tested. The BHA wi
1<ind

\ will
tRIHYR hals ARSNGB BRdirrtigaY (DGR ARS ra&bié%?fesem
thesteg! of-epidedriphing anekjhacefaig, theiagitduling sisntheiwelt abiehe trip four
rofated up to about 20 RPM olr.hi%h%r, if desire ‘1” r??ctive for ueis an .
ST HBAL & RN DU B PITE R IREtHE SOPSHE ERaLHS R R WS sizes as
dirediional csillimgyithe dothtigropéititeneel Gar bavhalted tyfaailitete thve used with
necessar chan\%e innva\{felllmgg'qu%ré/ éaré(él once. the .ecesf]sar &I%orrecgqn

ed.

h&s been achieved the tangent'gl Section can then be dril ot the’ cffectively

tripipirgfaliyl idrigraged ayobdeperdor i ehwdthdull inainB 80 spstkes. jointed

connectqr, i RN FRC AR AR BERRRB GO @ entiona

and 14 preventing down hole pressure transients from potentiall

dbibragiing. tHe resRIGH SA Y atingene berhTiisost sidishrestag displacement

dri{ling- applications through turbine to rotary steerable systems using either mud pulse
technology or electro-magnetic while drilling (EMWD) options for a variety of drilling
applications.

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 issuc 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



10068

|0069]

[6070]

100681 While tripping out of the well, the system may back ream

continuously without making or breaking connections back to the shoe to
assist in well cleaning and to reduce the potential for stuck pipe. Once the

bit is at the shoe, the rotation of the tubing may be halted if desired to

prevent bit damage and the coiled tubing tripped to the surface while
maintaining under balanced conditions.i¥he BHA may be recovered and

the sg/stem an Eit er begin the ré%d_ov%l_n &)lroc%es_'i,[.olrl re;com Iet(ﬁthe well . d
REHEVRE PTEG AT TSRS GIBYAY mehtidheEd the' pralent fventon o "
meathezubedanitfitcofiveddibaahbatidmblingle assemblies and mud motors

in addiignfo gonventianalsalled fubjnaand olary sieerabls ASRRMAIRS witou
The ability to use avariety o BHA or oplylons gives the present inventio

thvek oapaicise tireduea sinosoldak dsclikatiore tiiatsais ourehetoirmdandtito reduce

%ﬁ H0EWels, ,{EUSﬁ?‘?ﬁﬁ? IR RN BHAS Jhe HERRREIVENHERMAY may be
als ha

0 be used wit anner of downhole drilling, logging, fishing,

disdind ohessined propiseeionbiadansir prddhe soinbsdysas i npetvitbn swiace while
GRHleRURIPG MaY herteh i Aireelieseppasitedo the vEplaton aicdiitem can

bit/motor to reduce the mount of drilling torque reacted by the tubing and

rRERCH BREIACRAIY S QUEEDIRE S TE AT Ao NS bRt dhiritgi A aseaielic tates.

[0070 TRe frea9ing desprintionefpiefened aad.QunerianbatimemE ottom hole
not intended to limit or restrict the scope or applicability of the inventive

cRaps TN A dSTey thadNHPR dasRNFERBALIYIs I iR Yl g e stoerable

invembie:comeepls iaontained hetem otei Appligantssdesisaiallpatantinvention the
rights afforded by the appended.claims, Therefore, it is intended that the
BB clRHES RN S ARSUHAATHE A AEHEH Dt f ng el
tideit Hieyidotod adithbirih 8 Hecpd i thestall dwingictainas olsthe: esuivaigndd manner
t%gr 8\];&11 a%lechéllll}{l_q% ]T()A 151}:%&%{8 ; da@é%gog{rﬁ&rvlggpo%&%%l | \%I}t@ 881'%%%00!5 or
tubing, comprising: & rotatable basegtomprlsmg a bearing system
rotatakiysfixingathbtivas ¢hto @iflsbtybineelaysbe mithyedom pridiegt ms ppostie to the

S}!S%’a‘%%ﬁeo?gﬁHtS‘i/B%’o%{HB%EQcEeﬁ'e Sgrlllte(gf & iirﬂ ’tgﬂ&§%gaéﬁ%§l{ﬁg"{@oing and
I ali ol ec% Il

comprising an alignment system to align the c tubing with the well as
therpbitediiviblhgrislpsydd phuanddipapidadens it sbiigdsdbmpn)llocated
near a pRLpHRR,ALIEAASE A9l tehing HH&%%P"@%&#%&%% not intended to

adjacent the re€l assembly and aligned with the well; i
limit or restrict the scope or applicability of the inventive concepts conceived of by the

Applicants. In exchange for disclosing the inventive concepts contained herein, the
Applicants desire all patent rights afforded by the appended claims. Therefore, it is
intended that the appended claims include all modifications and alterations to the full

extent that they come within the scope of the following claims or the equivalents thereof.



a motive system for turning the base and thereby transmitting torque to
the coiled tubing in the well; and a counterbalance assembly located on
the base substantially opposite the reel assembly and moveable toward
and away from the reel assembly to m&htain balance of the rotatable
CLAM® as coiled tubing is payed on and off the reel. 2. The system of claim

1. 1, fwderanmpasineposecend g @iadleinsiedihishohnipieste: is _
coupladapg ‘é{gﬁée‘dﬁﬁﬁsﬁﬁﬁﬁte{%@éﬂpﬁsﬂe %%?a{gﬁgﬁgﬁg%&@ﬁé’k a floor,

base are capaple o ative rotation etween. system o

e
claifhSSkARFRIPRYAPTEIYE B RYNRIHSHLGHIR GRRElRIdRSHRRBTER ! of colled
tubigetéhmmepattaietitoteauviiieatarplisonent s iiang i ahentesl cailerhiwibing with
the sysitemtpé clsisy lubiferenilke aligmuertisysiem temasiseseanfinstisestet! near a
per%grggfwgég@raulic cylinders that move the reel toward the well as

coiled tuhing is payed off a él a secongd set of one gr mare hydraulic .

cy AL RS VRe T st oS tht T IPeL oEeemi i lianed vith the
welpayed off. 5. The system of claim 2, wherein the injector head further

comprisdiseasly siasd fmeuraygiehe thskdete thetbeydrersatitngdbtheecoilibé coiled
tubfpPingHeelativesk a centerline of the well and generates one or more

signals for. energizin tg?e lignment system. to_brin 'Ie%} 1
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> Lhitiﬂﬁ%?iﬁﬁ%?@ﬂéﬁiﬁpﬁ%h@%ﬁ*gﬁ%é%%‘ﬁ%%%%??a%%ﬂfmm te

ISR RS e P IEOHB Yo AR DR B i R Bk bape 2

capssigprisiatisenotsiienithere betesdstem of claim 2, wherein the floor
comprises a platform assembly. 11. The system of claim 10, further

3. COMPLISINGRIPHALRMEASURRISY-SYHEY S93RIRANR 246IEHBHIS Alem adapted to
dEa,{amount of dlfferegn al toEquqobretweer% th% ftl)rst an&secolpd rotatable base.
g Re ubj e

an amoun eact| ue on ng in Well, .
PRé system Pl fﬁ, wherein the injector Urher comprises a
transducer system

4, The system of claim 1, wherein the alignment system 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 {o 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.

6. The system of claim 1, wherein the motive system comprises one or more hydraulic
motors engaging a ring gear coupled to the base.

7. The system of claim 1, wherein the motive system causes the base {o rotate at a

speed of about 0 to 20 rpm and generate a torgue on the coiled tubing of up to about 13,000
foot-Ibf (17625,6 Nm).

8. The system of claim 1, wherein the floor comprises a piurality of sections adapted to
be repositioned for travel.



that detects the orientation of the coiled tubing relative to the axis of the
well and generates one or more signals for energizing the alignment
system to bring the coiled tubing back into alignment. 13. The system of
claim 10, wherein the motive system cdfnprises one or more hydraulic
motors engaging a ring gear coupled to the base. 14. The system of claim

9. 13, wﬁ&eg&é&%méiwe@wﬁmr%vmm@éwﬁw@éﬁép rotate at a speed

of about 0 to 20 rum and generate a torque on the coiled tubing of up to

about 13,000 foot-Ibf (17625,6 Nm). 15. The system of claim 10, further
10.compPiRsiigiameiraifig? M1erRiE SR 90T GPEMRIREE: RIAKPER IRseY-

comprises a plurality of sections adapted to be repositioned for travel. 17.
11.A MeHo8, abaTiHinga0 38 vigiharecwaremaRiigintie RrexidingrR fogktem adapted to
detBrinfy %li)( ﬁv %f#\? @f@?ﬁ&%ﬁt@%@&%‘ﬂg{%&f{ { \{ipéfagtq@ s%%ﬁ%l thﬁtable base.

associate the floor and having an axis of rotation substantially

aligned with an axis of the well, and comprising a coiled tubing reel
12 assdid By sieovidingia skcorigieitathegriaticiiietbes ooianedasithitaestiusier system
thafldeteatcihauingraniaxis toé iadivsugstaatiadlyoatignssswitththeavelhadsnerates

on@BAFRERIRIRIAL ARG INRHRE éﬁ?ﬂmgﬂgs 109 RLARTRLehBRAMMY back into

i the injector; injecting the uncoiled fubing into the well; adjusting the
a igpcg‘%l ion of the reel assembly to maintain the coiled tubing in substantial
alignment with the well; providing the first rotating structure comprising a
13.courtestsyincech skBembly, wadasti g thetceusieidral ancedsseonklytaore hydrautic
mo@@@ﬁgﬂﬁ&iﬁﬁg@%@ﬁg@@{g@@ ggkdng is uncoiled; and rotating the

first rotating structure to thereby rotate the uncoiled tubing in the well. 17

18. The method of claim 17, wherein the well is under balanced. 19. The
14 mettd SYHRIMPIHalhére S R EIFITBIE RRE ERAS ST TR thRte dp rotate at
a sPleghoh of Abfout ifeio cihnprising deternatinintpraye diffdre st dondrirg bétweembout
13 iheofresitietatingzsteisivie and the second rotating structure.

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;

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;

uncoiling tubing off of the reel and into the injector;

injecting the uncoiled tubing into the well;

adjusting the position of the reel assembly to maintain the coiled tubing in substantial

alignment with the well;

providing the first rotating structure comprising a counterbalance assembly;

adjusting the counterbalance assembly to balance the first rotating structure as
tubing is uncoiled; and

rotating the first rotating structure to thereby rotate the uncoiled tubing in the well.



21. A system for drilling or servicing a well with coiled tubing, comprising:
a first rotatable base comprising a bearing system rotatably fixing the base
to a floor; a reel assembly comprising a support structure adapted to
support a reel of coiled tubing, which reel of coiled tubing has an axis of
18. rotafibe tiwibis! sibstamtidlywbetieoythealed & longithdiaatedkis of the well,
the support structure comprising an alignment system to align the coiled
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reeI assem cat near a periphery o the first base; a coil tubing
injector head disposed adjacent the reel assembly and aligned with the
20. wellT hetrapbodeirolgisien. dsdoeiaretriringrdeiafeithanddiigrertieldgique

betifietiehinsiontafird etaaitack ibing« eledbrel tothenyethanakgenerates one
or more signals for energizing the alignment system; a second rotatable
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assppbiuErtediraystepeaghpte ditthasirpares an amount of reactive torque

on tae:buhingni iHecwehedd. didi systadaadelaia:2d; asbenairy thed aligned with the
ﬁtllgnment system comprises a first set of one or more hydraulic cylinders

that move the reel toward the well a iled tubin
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theretdiddubinbasiaiivaito il s@iaifd §eapaiRdBr. FANTIRsSgRasiPoeemgiging the
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13, O@QOFWIFB}E%G assembly iocated on the first base substantlally opposite the reel
assembly and moveable toward and away from the reel assembly to maintain balance of the
first rotatable base as coiled tubing is payed on and off the reel; and

a motive system for turning the first base and thereby transmitting torque to the
coiled tubing in the well.

22. The system of claim 21, further comprising a torque measurement system adapted to
determine an amount of reactive forque on the tubing in the well.

23. The system of claim 21, wherein the alignment system 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.

24, The system of claim 21, wherein the motive system comprises one or more hydraulic
motors engaging a ring gear coupled to the base.

25. The system of claim 21, wherein the motive system causes the base to rotate at a

speed of about 0 to 20 rpm and generate a torque on the coiled tubing of up to about 13,000
foot-Ibf.



26. The system of claim 21, wherein the floor comprises a plurality of

sections adapted to be repositioned for travel. 27. The system of claim

26, further comprising a mobile rig. 28. A system for drilling or servicing a

well with coiled tubing, comprising a pléﬁorm assembly having a lower

portion and an upper portion spaced above the lower portion; a first
26. rotaﬂa@%%% baving 21 ayierfifakligaiairspnsiantiallyae i isesi it aapted to
be r%@% dlnag AxisQLhe well, the first base disposed on the upper platform

onand comprlsmg a bearing system rotatably fixing the first base to

the upper portion; a reel assembly disposed on the first base comprising a
27.suppor syaienurd cdapial fothepiunpasieglafrebileditubing such that an
axis of rotation of the reel of coiled tubing is substantially orthogonal to
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a counterbalance assembly located on the first rotatable base substantially opposite
the reel assembly and moveable toward and away from the reel assembly and side to side
relative o the reel assembly to maintain balance of the first rotatable base as coiled tubing is
payed on and off the reel;, and
a motive system for turning the first base and thereby transmitting torque to the
coiled tubing in the well.

29. The system of claim 28, further comprising a torque measurement system adapted to
determine an amount of differential torque between the first and second rotatable base.

30. The system of claim 28, wherein the motive system comprises one or more hydraulic
motors engaging a ring gear coupled 1o the base.

31 The system of claim 30, wherein the motive system causes the first base to rotate at

a speed of about 0 to 20 rpm and generate a forgue on the coiled fubing of up to about
13,000 foot-ibf,

32. The system of claim 28, further comprising a mobile rig.



a speed of about 0 to 20 rpm and generate a torque on the coiled tubing
of up to about 13,000 foot-Ibf. 32. The system of claim 28, further
comprising a mobile rig. 19 33. The system of claim 32, wherein the floor
comprises a plurality of sections adapté% to be repositioned for travel. 34.
A method of drilling or servicing a well comprising: providing a floor

33.assemblyaeaniedigRegb awneHiRieWdBg adinprIalNdSEIE BT Sections adapted to

e If floor and having an axis of rotation substantially
be %SF ?@R Wa ?o%]hg%l udlnal axis of the well; providing a coiled tubing reel

assembly adapted to support a reel of coiled tubing such that an axis of
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longtkddinialgveetioaxiss sneh® epentettsance asgembly; providing a second
rotaling PR AR MPIIe JSLARPL AN ONEBCAR Al GEn axis of
rotation substan W|t the on itudi xis, and
‘”0"%&%&19&%5 g %bﬁ@‘ 9&@ alﬁﬂ% H%‘?u% Q&]f f eel and into the
mjecﬁtmv'cim@@@@ﬁéqhmr@@ a%rﬁghméqﬁ@twbﬂ@ siteetimyreepobradadiubing
sudhénttlzingxisl afivetdodin efwed| redjostisigpthie ogittosubé theiaste bassgmiaito the
lon{BRIAIABIIARCAlRA 4 Bingdmbaldpsai@laignment with the well based

on the detected tubing nositio usting the counterbalan asse
balanceiﬁ}egflrs‘c’[ oc{a?%]& stsr crh%qgéet%%%%ageanc%)ﬁllg %n%%ro afin qﬁvmg an axis

of Ff?@f‘?&téﬂH&%P@&?%%W%W?d%twah&’@ﬂ@d"ﬁz ﬁ'ﬁ@] ‘?H‘ﬂ?é'%la Bi5ing

injeEte;method of claim 34, wherein the well is under balanced. 36. The
methadairgaipirsolberaindbrangihis averratapeed. 37. The method of
m]e%w R4 JUhens |§‘|t|agdgee\t,%(n|n|ng any differential torque between

st rotating structtire and the second rotating structure. 38. The
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adjusting the counterbalance assembly to balance the first rotating structure as
tubing is uncoiled; and

rotating the first rotating structure to thereby rotate the uncoiled tubing in the well.
3b. The method of claim 34, wherein the well is under balanced.

38. The method of claim 34, wherein the well Is overbalanced.

37, The method of claim 34, further comprising determining any differential torque
between the first rotating structure and the second rotating structure.

38. The system of claim 21, wherein the axis of rotation of the reel of coiled tubing is
offset from the longitudinal well axis.

39. The system of claim 28, wherein the axis of rotation of the reel of coiled tubing is
offset from the longitudinal well axis.

40, The method of claim 34, wherein the axis of rotation of the reel of coiled tubing is
offset from the longitudinal well axis.

41, A system for drilling or servicing a well with coiled tubing, comprising



offset from the longitudinal well axis. 40. The method of claim 34, wherein

the axis of rotation of the reel of coiled tubing is offset from the

longitudinal well axis. 41. A system for drilling or servicing a well with

coiled tubing, comprising 20 a first bagd having an axis of rotation that

substéirdidiaze bimcigeanatis af ovigiiadithelt suistentiadyvelhdkedivsttbasmngitudinal
axi€OMBESiagY; Mdepltiadeturabanted to support a reel of coiled tubing such
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comprises a first set of one or more hydraulic cylinders adapted to move
the reel toward the well as coiled tmetQH %ed on or off and a second
Aidige)

2 set of e SP MG RYBAUIY O Fage" Likfe TG TS PEM RIS 148" Rdapted to
deﬂﬁé‘ﬂ@% FomstbuibipdiSpantel enrepdtfedararecbsiuasa e dieshaBsecond bases
whaereifirshesyskerata@aprises a motorized vehicle. 45. The system of

claims 44, wherein the system is collapsible for transport. 46. A method

for II|n or ser |c with ¢oile tubln rlsm rovidi
fII‘S ase évnf’l 5 %ag'%lf ro?a% Plﬁgt'gu%‘sﬁan?ﬁr{] "CSRACK d%sseeve{r?%t set of one or
more hydraulic cyilnders adapted to move the reel toward t e well as coiled tubing is payed

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

44, The system of claim 43, wherein the system comprises a motorized vehicle.
45, The system of claims 44, wherein the system is collapsible for fransport.

46. A method for drilling or servicing a well with coiled tubing, comprising:

providing a first base having an axis of rotation that substantially coincides with a
fongitudinal axis of the well, the first base comprising:

a reel structure adapted to support a reel of coiled tubing such that an axis of rotation
of the reel is substantially normal to the axis of rotation of the first base;

an alignment system for aligning the reel in at least two directions with respect o the
well as the coiled tubing is payed on or off the reel; and

a counterbalance assembly located substantially opposite the reel structure and
moveable at least toward and away from the reel structure and side to side relative to the
reel structure to maintain balance of the first rotatable base as coiied fubing is payed on or
off the reel; and



longitudinal axis of the well, the first base comprising: a reel structure
adapted to support a reel of coiled tubing such that an axis of rotation of
the reel is substantially normal to the axis of rotation of the first base; an
alignment system for aligning the reel i'at least two directions with
respeeyitinge seetirashitre doitbchtutsitalei sehatediotherfioff theaeel] hadrg an axis
of reégitioterhalanss asaer biyniogatesisubstritalitinaPRsitetherralsdbretuiRe
o ioveable at least toward and away from the reel structure and side
to side relative to the reel structure to maintain balance of the first
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the rf?uae& rand to generate one or more signals for energizing the
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the alignment system comprises a first set of one or more hydraulic
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tranélate the reeIJeIatlve to the WeILag COfJed tubing is payed on or off. _
on or off and a second set of one or more hydraulic cylinders that franslate the reel relative

to the well as coiled tubing is payed on or off.



