WO 2008/ 114102PCT/ LB2007/ 052961 1 CO LED TUBI NG AND
DRI LLI NG SYSTEM BACKGROUND [ 0001] A variety of -
drilling rigs are used in the formati on and
preparation of wellbores for production of well

-‘ﬂ)géﬂgﬁh@@ for other well related procedures. p&¥ighhi7/dbhost

been designed to selectively drill using
coiled tubing and jointed pipe. In one exanple, arig
i ncl udes a base, a mast and a tubing injector used to
inject coiled tubing into the wellbore and-to
W t hdraw coil ed tubing fromthe well bore. The rig
al so includes a top drive mounted to the mast to

perform a vEOIEKDFUBING AND BRILIING SRS TEM.
[0002] The top drive is functional to provide dril
stemrotation for both drilling and tool string

make-up. The top drive gggggiégﬁgﬁpﬁ the rotating

pi pe | oad and provides - . el arrangenent

for conveying drilling fluid. Top drives can al so be

used to handle drill _string onents and to torque
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i nvention provides a systemand a nethodology for
drilling and coiled tubing operations in which the
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A starter head al so
hydraullc power requirements and pose substantial risk to the driliing operation in the
gvent of t0p drive failure. The potential for top drive failure also is of concern, because
top drives tend to be relatively complex devices that are required to provide rotational

motion for a variety of tasks.

SUMMARY

[0003] In generél, the présent invention providés a system and é methodology for
drilling and coiled tubing operations in which the components are combined in a
transportable vehicle. The system and methodo}ogy aiso provide a substantial a.r_nbunt of
the functionality of a top drive without the expense and the complexity of top drives. The
present technique utilizes 2 bed and a mast mounted to the bed. A coiled mbing injeétor

s mounted to the mast to move coiled tubing into and out of the well. A starter head also



is mounted to the mast to provide |linear and

rotational functionality that enables the

mani pul ati on, connection, and di sconnection of tool
string conponents. BRI EF DESCRI PTI ON OF THE DRAW NGS .
Wo0owleant ai n enbodi ments-of the invention wettiB2007/052961
hereafter be described withxreference to the

acconpanyi ng drawi ngs, wherein |ike reference

nuneral s denote |ike elenents, and: [0005]Figure 1 is"
a side viewof a drilling and coiled tubing rig,
according to an enbodi nent of the present invention;
[0006] Figure 2 is a viewsimlar to that of Fjgure_1,
" bistmeintedite thetoiast Wrprovidniipeanzndetationnl fupsiengliyithatiepables the

anot her -.oper at j.ona ' At | A0 ' an
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is aviewsimlar to that of Figure 1, but show ng
the drilling and coiled tubing rig in another.
operational configuration, according to an enbodi nent
of the presentgRIMEDESORIPTION OF THE DRAWINGS

[0004] - Certain enibodiments of the invention will hereafter be described with :

reference to the accompanying drawings, wherein Iike reference numerals denote like

glements, and:

[0005] Figure 1 is a side view of a drilling and coiled tubing rig, according to an

embodiment of the present invention;

[0006] Figure 2 is a view similar to that of Figure 1, but showing the drilling and
coiled tubing rig in another operational configuration, according to an embodiment of the

present invention;

[0007] Figure 3 is a view similar to that of Figure 1, but showing the drilling and
~ coiled mbing rig in another of)erationa_l configuration, according to an émbodiment of the

present invention;

[0008] = Figure 4 is an expanded view of an cmbpdiment of a starter head -

illustrated in Figure 1, according to an embodiment of the present invention;

[0009] Figure 5 is a schematic Tiustration of the starter head being used to lift a
tool sfring component into position for coupling into the tool string, according to an

ermmbodiment of the present invention; and

[00160] Figure 6 is a schematic illustration of the starter head being used to rotate
and connect the tool string component with the next adjacent tool string componesnt,

according to an embodiment of the present mvention.



[0008] Figure 4 is an eXpénded vieﬁ/of an enbodi ment

of a starter head illustrated in Figure 1, according
to an enbodi ment of the present invention;
fO009] Figure 5 is a schematic illustration of the

veo 2uod/ersiizead being used to lift a tool stri NBCT/IB2007/052961
conmponent into position fors coupling into the too
string, according to an enbodi nent of the present

i nvention; and [0010]Figure 6 is a schematic
illustration of the starter head being used to rotate
and connect the tool string conponent with the next

adj acent tool string co onent C to an
enbodi ment of the p%ﬂﬁ& 8 ..ﬂ&$$
2008/ 114102PCT/ 1112007/ 052961 3 DETAI LED DESCRI PTI ON

[0011] In the follow ng description, nunerous details
aité1get f orlt thetfollpwing dekeripiion, numerous details are set forth to provide an

understanding of the present invention. However, it will be understood by those of

ordinary skill in the art that the present invention may be practiced without these details

and that numerous variations or modifications from the described embodiments may be

possible.

[0012]) | The prer;ent invention relates to a system and methodology for drilling
operations and coiled tubing operations with a single rig. The combined coiled tubing
and drilling rig 18 deéigned to avoid the use of ;'1 top drive or power swivel system,
thereby reducing the hydraulic requirements, risk factors and cost factors of conventional
: éoiled tubing drilling units. Generaﬂy, the system and methodology utilize a rig having a
bed with a mast mounted to the bed. A coiled tubing spool also is rotatably mounted to
the bed via a spindle, and a coiled tubing injector is mounted to the mast to facilitate
coiled tubing operations. -Addiﬁ_onally, a movable starter head is mounted to the mast to
 facilitate the making and brcalcing of connections between tool string components, €.g.
bottom hole assembly components or other tool string components. The starter head does
not power the actual drilling, but rather uses a smaller motor, such as an electric motor or
a hydfauiic motor, sized to impart rotational motion to the tool string components -
sufficient for the making, i.e. connecting, and br::aking, i.e. disconnecting, of the tool
string components. The power for actual drilling is provided by a downhole drill motor
that is moved downhole into a wellbore with the drill string. The starter he:;d typically
does not rotate dufing drilling, and can be designed to counter the torque generated by the

drilling operation.

{0013} - Referring generally to Figure 1; an embodiment of the present invention is
fllustrated. In this embodiment, a coiled tubing and drilling rig 20 is illustrated as
comprising a bed 22. By way of example, bed 22 may be formed as a trailer 24, such as a
truck trailer, supported by a plurality of wheels 26. In this embodiment, bed 22 is

designed for engagement with a motorized vehicle 28, e.g. a tractor, to form a tractor-



under st andi ng of the present invention. However, it

w Il be understood by those of ordinary skill in the

art that the present invention nmay be practiced

wi t hout these details and that nunerous variations or
WOMIFI1¢WE i ons from t he descri bed enbodi nent sPEEIB2BE /052961
possi bl e. [0012] The presen# invention relates to a

system and met hodol ogy for drilling operations and
coil ed tubing operations with a single rig. The
conbi ned coiled tubing and drilling rig is designed

to avoid the use of a top drive or power sw ve
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but rather uses a smaller notor, such as an electric
notor or a_hydraulic notor, si zed to I mpar
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the bed 22. In the enbodinent illustrated, mast 32 is
mounted to a structure 34 having a platform 36 on
whi ch is nounted a conponent support structure 38,
such as a rotary table. The conponent support
W0 toogian@ 38 i s designed to engage tool stripgraB2007/052961
~conponents, such as tubing,s by appropri ate engagenent
nmechani sms (not shown), e.g. slips, as are known to
those of ordinary skill in the art. The entire nast
32 can be pivotably nmounted on a pivot nenber 40 to
enabl e the mast to be pivoted dowwardly to a storage
position for transport to another well site. A
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head 66 also is nounted to mast 32 for novenent al ong
the mast 32. For exanple, starter head 66 can be
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proper torque to the connections between tool string
conponents, e.g. drill string conponents. The starter



into well bore 56, coiled tubing injector 44 is noved
into general alignnent with mast 32, as illustrated
best in Figure 2. The coiled tubing injector 44 is
noved via shuttl e nechani sm 50 which transfers the
Wnjoesiigrw2f r om an out - of -al i gnnent posi ti on, BST/IB2007/052961
illustrated in Figure 1, ito general alignnent with
- mast 32 and wel |l bore 56. In this position, coiled
tubing injector 44 can be operated to nove coil ed
tubing 54 into position WO
2008/ 114102PCT/ EB2007/ 052961 6 for engagenent with

‘tool ' _e.qg..b hol |
&gﬁ%g%ﬁieggwftﬁ gF)? gt%gé ?%Tngggﬁ%\/eg%tb?)ﬁ%% %Pﬁeeags%vé}%?gioq\rfn&onems, that

lake 1 BN AP L€ Bk iviliBoreC G ket dpplitA@nirryilddaubisgchaly be ased in a
drilling operation. In these applications, the C%Lled
Eiing@Prifier t18rthess appfirationsnths calGighaR LISHY b MRN8,
2R Bith e Wl 1hoKien S Wedbhe if @ eBEkmeMN §7hef Winttelhfttom 2
froma coiled tubing operation to another operation,
soibdd talsing opesativngd-apptber apeiatiph.rsycloiserjamicgrpipacdilliegioperation,

t ubi injectar, 44 ca i Vi a s 3
SR BTG Bl L B BP Pk e PRUEE S ) i vt
shgthaht pesitivl dosHohRE bel tvteioha iapgrhé gptitaioss, moontitg sigicture 46
"struycture 46 and coil ed, tubi i njector.44 ca e
&%‘i?ﬁlﬁéaﬂﬁﬂ%ﬂmﬁﬁ% 2 b drsigan SR FrgE Siokes ng
generally to Figure 3, the starter head 66 is

illustrated in a |owered position. The starter head,
§W18hn be Refomtheacnergllniesiioss 3. te siperdwadp/is ifystraied in a

vard i s BN
e e
berfarsedviriatyt dfelridismpeogelariond agdoiofiedaibpigmperkoensa For example,

chilling.operation, Howeve tarter. head .al so_can
R R e S g G Rt o
eV Sstarfeh Bbdded6 A16PEhnbR wanolirciiaRd dolledRbitE @perbitidit. , For
posi tion, connect and tqrque connections between

BEARRIenSHEEIEhead 66 FB §° BEAIO FREHICs L PRSILIGR.CORIRSL AW RIS v
. bt . £ bl o ed

FolEL s bROl bR, o sl el bt MRy conpled o
- calednhhing $hbadalw icniléd whing igectdrddt hi s enbodi nent

starter head 66 is coupled to the notion inparting

mechani sm 68 by an appropriate coupling structure 70.
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quill 76 uséd for connecting tool string components. For example, quill 76 may be used

to connect components of a drilling bottom hole assembly.

[0021] A mechanical apparatus 78 is used to rotate quill 76, thereby enabling the

formation or "spinning up" of a connection between tool string components. Mechanical



7 apparatus 78 al so enabl es proper application of

torque to the connection once forned. By way of

exanpl e, nmechani cal apparatus.78 conprises a gear 80
nmounted to quill 76 and driven by a notor 82. Mbtor
wito0®viae an electric notor or a hydraul i c nptoiBE@EE2961
is arelatively sinple, |ow power, |ow cost, standard
notor relative to that which would be required for a

top drive. The nuch hi gher power required for

drilling is supplied by a separate drill notor 84

that is noved downhole into wellbore 56 wwth a drill
string 86. Thus, the downhole drill notor 84 provides
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position by lowering starter head 66. For exanpl e,
conponent 98 may be | owered into an opening 100
t hrough conponent support structure 38 for connection
to a subsequent conponent. |If a conponent 102 al ready
has been suspended in conponent support structure 38,
then starter head 66 is used to nove conponent 98
downwardly i nto engagenent with conponent 102, as



[ 0025] The conponents and arrangenent of conponents in
coiled tubing and drilling rig 20 enabl e use of the
rigin awde variety of drilling operations and
coi |l ed tubing operations, including coiled tubing

wir 20b8/1ag20per ati ons.. Addi tional ly, the uni qUECKIBN7HF2961
head 66 provides great fundtionality in the handling,
connection and. di sconnection of well rel ated
conponents but with a low risk, highly reliable and
rel atively inexpensive apparatus. It should be noted,
however, that a variety of conponents can be added to

rig 20 or interchanged with ill ust ts. .
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f cl:orr]nponent 159 %irgzld?rihgssbeen %gsb%daéd%sch%ngéneﬁtssuﬁlm% gﬁ%gtulres 38, then

starter head 66 is used to move component 98 downwardly into engagement with

. component 102, as illustrated by arrow 104 of Figure 6. Upon engagement of tool string
components 102 and 98, starter head 66 can be lowered to engage quill 76 with |
cbmpon_ent 98. As discussed above, motor 82 is then be used to rotate quill 76 and
connect compo_n_e_ﬁts 98, 102. Motor 82 also can be used to apply proper torque to the

connection.

"[0025]  The components and arrangement of components in co-iled'tubin'g and
-diilli_ng rig 20 enable use of the rig in a wide variety of drilling operations and coiled
tubiﬁg operations, including cc_)ﬂed tubing drilling operations. Additionally, the unique
starter head 66 provides great functionality in the handling, connection and disconnection
of well related components but with a low rié.k, highly reliable and relatively inexpensive
apparatus. It should be noted, however, that a variety of components can be added to rig
20 or interchanged with illuétratad components. Additionally, starter head 66 can be used
in a wide variety of applications, including the assembly and disassembly of bottom hole
assemblies, the assembly and disassembly of jointed pipe, and in numerous other
applications. Also, coiled tubing injector 44 and coiled tubing spool 60 can be used in

many types of coiled tubing operations.



- 1. Asystemfor drilling a well, conprising: a bed; a
mast nounted to the bed, a coiled tubing
i njector nounted to the nast, the coiled tubing
i njector being able to nove coiled tubing into the
wWishdos/afagpout of the well; and a st art perheeshos2oe1
mounted to the nmast, the stsarter head being able to
inpart rotational notion to nmake and break
connections of tool string conponents, the starter

head being rotationally stationary during drilling
oper ati ons; a downhole drill notor coupled to
adrill bit to performdrilling operations )

i jodefiendentAqbrdidpgy, altaniek onlyeddy etfbedistearstof thetpecsdnt invention

countering torqu erated by the dri.lli . .

e hrsneirieres I o8 dpui e plese Pl il 1 Oy il reacily
WSFR1atk thien&Ri h&HrbhNge boisBE ithdus miatialy écpheingdem the
an'injection position and a non-rnlectlgn QSIté%n”m,th
Feachings of disenyention.e 8Rehanodiicaupas #F Flendgy fopfeyincluded withm the

fﬁ%ggf{gghg%‘%ﬁ&{ dedrhubing. §pRQ! rotatably mounted on

e systemas recited in claim3, further
conprising coiled tubing wapped onto the coil ed
tubi ng spool. 5. The systemas recited in claim1,
wherein the starter head conprises a nud |ine
connect or. '



11 The systemas recited in claim1, wherein the
starter head conprises a rotatable quill. 7. The
systemas recited in-claim®6, wherein the quill is
| ocked during drilling operations. 8 The system as
recited in claim6, wherein the quill conprises a
gear rotated by a notor. 9. A nethod of performng a
drilling operation, conprising: nounting a mast to a
truck bed; coupling a coilead tubing injector to the
mast; conbining a starter head wth the mast; using
the starter head to connect d di sconnect conponents
of a tool string; and -——§£%oviding power for
drilling, independently of the starter head, via a
dawnhol e.drill notor coupled to a drill string to

“mﬁﬂ¥§?§w§”drill bit froma downhol e | ocati on, aherein

1. t heA s{sadit for ddiach wdleceipaisibgr head counters torque
generated by the drilling. 10. The nmethod as recited
inclaim9, further conprising nounting a coil ed

. tubing sp®d] on the truck bed.

a mast mounted to the bed;

a coiled tubing injector mounted to the mast, the coiled tubing injector being able
to move coiled tubing into the well and out of the well; and

a starter head mounted to the mast, the starter head being able to impart rotational
motion to make and break connections of tool string components, the starter head being
rotationally stationary during drilling operations; o '

a downhole drilt motor coupled to a drill bit to perform drilling operations
independent of the starter head, the starter head countering torque generated by the

drilling operation.

2. The system as recited in claim 1, wherein the coiled tubing injector is movable between

an injection position and a non-injection position.

3. The system as recited in claim 1, further comprising a coiled tubing spool rotatably

mounted on the bed.

4. The system as recited in claim 3, further comprising coiled tubing wrapped onto the

coiled tubing spool.

5. The system as recited in claim 1, wherein the starter head comprises a mud line

connector.



10.

11.

11. The nmethod as recited in claim210, further
conprising performng a drilling operation with the
downhol e drill motor. 12 12. The nethod as recited
inclaim1l1l, further conprising preventing rotation

of the starter head with anti-rotation nenbers during
drilling. 13. The nethod as recited in claim12,
further conprising running coiled tubing downhol e via
the coil ed tubing spool -andiicoi |l ed tubing injector.

14. The nmethod as recited in claim 12, further
conprising pivoting the mast downwardly onto the
truck bed for transport. 15. The systemas recited

in EmawnmﬁmwhemémnﬂmmHeWbednﬂsShﬁgmgﬁwpmabk%a@@@bh&mﬂ
public highway system 16. The systemas recited in
claiml1l, wherein the mast is pivotable between a
t r afibpostem porstited drclamd, ahereipiieghitl igedked fiusing figHing operations.
delivering conponents downhole. 17. The system as
recited in claiml1, wherein of the starter head is

mov &byl seisteth 81igeitcR & Glaisys, Whgein QU peTRIHPESSRIIERERAY § Fotor
claim1, wherein the coiled tubing injector is .
novabl e between at |east two positjon. 19. The nethod
as fertiod @f peforniag mfirtng engrafiens FORBIEEI si ng per for mi ng

t -l east one coiled tubing operation wth the coil ed

t ubi ng. )
mounting a mast to a truck bed;

coupling a coiled tubing injector to the mast;

combining a starter head with the mast;

using the starter head to connect and disconnect components of a tool string; and
providing power for drilling, independently of the starter head, via a downhole
drill motor coupled to a drill string to rotate a drill bit from a downhole location, wherein

the starter head the starter head counters torque generated by the drilling.

The method as recited in claim 9, further comprising mounting a coiled tubing spool on

the truck bed.

The method as recited in claim 10, further comprising performing a drilling operation

with the downbhole drill motor.



12,

i3.

14.

I5.

system.

16.

17.

18.

19.

12

The method as recited in claim 1 1, further comprising preventing rotation of the starter

head with anti-rotation members during drilling.

The method as recited in claim. 12, further comprising running coiled tubing downhole

via the coiled tubing spool and coiled tubing injector.

The method as recited in claim 12, further comprising pivoting the mast downwardly

onto the truck bed for transport.

The system as recited in claim 1 wherein, the bed is transportable over a public highway

The system as recited in claim 1, wherein the mast is pivotable between a transport

position and an upright position for delivering components downhole.

The system as recited in claim 1, wherein of the starter head is movable along the mast.

The system as recited in claim 1, wherein the coiled tubing injector is movable between

at least two position.

The method as recited in claim 13, further comprising performing at least one coiled

tubing operation with the coiled tubing.



