Drilling System This invention relates to a drilling

system and in particular to a drilling systemfor use
w0 poovke74b60r mat i on of bore holes for the subsegeenus2008/083957

extraction of hydrocarbons. One form of steerable

drilling systemtypically used in the formation of

bore holes conprises a drill string or drill pipe

carrying a bias unit. The bias unit is operable to

hold the drill pipe in al¥Bkigse@ccentric position

relative to the adjacent part of the bore hole. The

drill pTipeinventivheglatesytpiachaillling sgawm.iapg irmpaioomtnr iod drilling system

arranged to drive a drill bit for rotation. The bias
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using drilling fluid or nud supplied under pressure

along the drill pipe. In use, a weight-on-bit (W0B)

| oadi ng is applied via the drill pipe to the bit
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serves rO cause éou €, ape or

material fromthe end f the borezggle reasi ng the
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be used to steer the drill bit such that the bore hole

i s talhqld rheglridl pipeging dgeigadresepnpistpesition rejagiveafe thhpdagentgfart of the

the invention to provide an alternative form of

dr ibbieihnly. dYis tdipipe further typically carries a down hole motor arranged to drive a

drill bit for rotation. The bias unit and motor are typically hydraulically powered using

10  drilling fluid or mud supplied under pressure along the drill pipe.

In use, a weight-on-bit (WOB) loading is applied via the drill pipe to the bit
which, in combination with the rotation of the bit, serves to cause the bit to gouge,
scrape or abrade material from the end of the bore hole, increasing the length of the bore

15 hole.

Operation of the bias unit can be used to steer the drill bit such that the bore hole

is drilled along a desired path.
20 It is an object of the invention to provide an alternative form of drilling system.
According to the present invention there is provided a drilling system

comprising a rotatable drill pipe connected to a tractor unit, and a steerable drilling

system connected to and movable by the tractor unit.



According to the present invention there is provided a
drilling systemconprising a rotatable drill pipe
we@emwnee4erl to a tractor unit, and a steerabl e PCT/UE100§/083957
system connected to and novabl e by the tractor
unit.Such an arrangenent is a?vantageous in that, in
use, the drill pipe can be rotated continuously, if
desired, thereby reducing the risk of the drill pi
sti cki nepchampIragemens issadsiageous i thatpgivs dleesiridl pigesign ge rotated
platformfor the steerable drilling system The
st eentmbdwslydifidesited gtherglsyt eduatrgniie nkleoft thy diith plpadecking, dbils the
hol e notor. The provision of the tractor unit serves
t 0 thétBA UnitQFoviden stable plagorhi faNdEtteGANdfing®yenent and
forces between the drill pipe and the steerable
drilling system In particular, it reacts the torque
generated by the operation of the notor rather than
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It induced reactivVv are’ no ran
the drill pipe, reducing vibration thereof. The
tractor unit and steerable drilling system nmay be

hydraulical |y powered, for exanple using fluid o
suppl i ethetpipatigh ot he tietpl pnipsepes toalimi o gontpdthe tgnsmission of
additionally rotation of the drill pipe and/or dril

pi pevetmeannsind tforeet MBBeeh athel idrth pipeayndbere ueedble alriplingesystem.  In
t hese conponents. Further, they may be electrically

poyetiesar, hRadid 8t efquélRbterAbys tiResRRAkIEN @F ithed MB@r rather than
system need not use the sane power source.
10  transmitting this loading to the drill pipe. Likewise, bit induced reactive torques are not

transmitted to the drill pipe, reducing vibration thereof.

The tractor unit and steerable drilling system may be hydraulically powered, for

example using fluid supplied through the drill pipe. Alternatively or additionally

15 rotation of the drill pipe and/or drill pipe transmitted WOB loadings may be used to
power these components. Further, they may be electrically powered. The tractor unit

and steerable drilling system need not use the same power source.

The tractor unit may incorporate an energy conversion arrangement, for example
20  to convert movement thereof into hydraulic energy or the reverse. Such an arrangement
may be automatically controlled by a surface or down hole located control unit, or may

be manually controlled.



The tractor unit may incorporate an energy conversion
arrangenent, for exanple to convert novenent thereof

WO pa00/06M6ls aul i ¢ energy or the reverse. Such anPCT/US2008/083957
arrangenent may be automatically controlled by a
surface or down hole |located gontrol unit, or may be
manual |y controll ed. Sensors y be provided on the
tractor unit or el sewhere between the drill pipe and
t he driPansess may Be BIOVGd prelis Upreeratiit ofRisevehesy herwden ghe dridlypipe
exanpl e, the engagenent between the tractor unit and
t hend theelrifidiietowdlolv meagurbmeny seule tdollingdifoaemnifie tizhengegement
and di aneter of the bore hole, bore hole stability
pabaieéeths ra@bcunitnP HRVBoREh@E §S1S Wia@ bfkddsd illidatel théghape and
measurenents. The invention will further be descri bed,

by i¥f¥ePbt X BERh6le. B(‘!'ret b1d S4R6E PEEmbiers L AAG t@ﬁ%ﬁﬁpﬁ@%hfé%hﬂst

draw ngs, In mh ch: Figure 1 1s a diagrammtic

II t|on part of a drilling systemin
acg%ﬁg nggumnFHman enbodi nent of the invention; and
Figure 2 is aviewsimlar to Figure 1 illustrating an
alternative configuration. The drilling system

illustrated in Figure 1 conprises a tractor unit 10
connect B ingengon mléfurtéﬁobedfescélb@ri iby| wayi g eexample, THeh @eirdnee to
pi pe 12 extends along the length of a bore hole 14 to

t héheswedngaryingldrewidgd, id wigetpe 12 is arranged to be

rotated fromthe surface, in

10 Figure 1 is a diagrammatic illustration of part of a drilling system in accordance

with an embodiment of the invention; and

Figure 2 is a view similar to Figure 1 illustrating an alternative configuration.

15 The drilling system illustrated in Figure 1 comprises a tractor unit 10 connected
to a lower end of a drill pipe 12. The drill pipe 12 extends along the length of a bore
hole 14 to the surface. The drill pipe 12 is arranged to be rotated from the surface, in
use, and is arranged to be supplied with drilling fluid or mud under pressure. Typically,

the drill pipe 12 is rotated slowly to avoid sticking.

The drill pipe 12 could take a range of forms. For example it could comprise

coiled tubing or another piping device.



use, and is arranged to be supplied with drilling

fluid or nmud under pressure. Typically, the drill pipe
wa200996168 ated slowy to avoid sticking. The dpCT/USPOPEs3957

12 could take a range of fornms For exanple it could

conprise coiled tubing or anoﬁher pi pi ng devi ce. The

tractor unit 10 is provided wth a coupling

arrangenent 16 whereby the drill pipe 12 is conducted

to t he ThedeaeoF unihiGis m.wdqch@lﬂ&@%Wﬁ%@awgwékﬁewher% tlesdrill

arranged so as to allow the nmud supplied through the

dr iplpe 1piigpendiRtetl o the trsarppinitd@. foe tdupling Babgemennitis ddanged so

It is further arranged such that, in normal use,
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the tractor unit 10, but that en desired its
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tractor unit 10 to rotate wth the drill pipe 12, or
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nveni ent 'y, sensors are oper abl'e 10 nonitor e
relative notion between the drill pipe the tractor
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control unit where it may be used, for exanple, to

c omavres spaeth éhap leer &iill pipe &3 Cprvesipritye pankers gigcerablprgnmenitor the
as to danpen undesired novenents or vibrations. By
peretative inmgion hewekmi the dill pige A the tmabdmaingt, amide perd@rtanymit this
of the tractor unit 10, the drill pipe 12 can be
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the drill pipe 12 sticking. Further, the rotation o
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By permitting the drill pipe 12 to rotate independently of the tractor unit 10, the

drill pipe 12 can be rotated continuously, if desired, reducing the risk of the drill pipe 12
sticking. Further, the rotation of the drill pipe 12 may be used to agitate the fluids

15 passing along the borehole, thereby reducing the build-up of cutting therein. Although
the coupling arrangement 16 allows independent rotation, it is preferably lockable so

that the drill pipe 12 can be used to apply torques to the tractor unit 10, for example to
assist in releasing it if it becomes jammed or trapped in position. The system is

preferably configured to default to this setting in the event of a power failure.

The tractor unit 10 supports a down hole motor 18 conveniently in the form of a
mud powered motor. The output of the mud powered motor 18 is transmitted to a
steering control unit 20 which, in turn, is connected to a drill bit 22. It will be

appreciated that in use, the operation of the motor 18 forces the drill bit 22 to rotate, the



passi ng al ong the borehol e, thereby reducing the
bui I d-up of cutting therein. Al though the coupling
wa@eeoakgasent 16 al |l ows i ndependent rotation, iPCT/BS2008/083957
preferably | ockable so that the drill pipe 12 can be
used to apply torques to the fractor unit 10, for
exanple to assist in releasin% it if it becones jamed
or trapped in position. The systemis preferabl o
cosRprEgreaprel gni P gontrolling thepricntatpn pigpsitian perapied g]ﬁ thegirill bit
a power failure. The tractor unit 10 supports a down
hol22, thastbyrcod®llongrtheediieetian iy wihith theeofedioln ipéxtendad) ch use.
power ed notor. The output of the nud powered notor 18
is transmtted to a steering control unit 20 which, in
turn, is connected to a drill bit 22. It wll be
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forces the dril to rotate, thesteering control
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dlre i whi ch th e hole is extended, in use
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control unit 20 and drill bit 22, and as nentioned

belthsoe loads, the did eipe 1S cans! tinnaerweiillgdwndmﬁ ingrepsed\iem)etar gergpared

to the drill bit 22, rather than using the drill pipe
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the drill pipe 12 can be thinner walled and of
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ficiently strong to support its own weight, bear

he applied fluid pressures, and to carry the applied
oadings if used to pull the tractor unit 10.

A gear box may be provided to allow the rotary speed of the bit 22 to be
increased. A fluid coupling or epicyclic gear box or a constant velocity gear box may

be provided to regulate the torque and rotary speed, and hence the power to the bit 22.

15 The tractor unit 10 grips the wall of the bore hole 14 and is movable along the
length of the bore hole 14 by virtue of an internal traction system. The traction system
can be inch worm based, or alternatively may comprise tracks, wheels, differential
pistons, rolling toroid or screw operated arrangements. Further, any combination of
these techniques could be used to drive the tractor unit 10 for movement relative to the

20 bore hole 14. Tt will be appreciated that, in use, the operation of the traction system of
the tractor unit 10 can be used to apply a WOB load to the drill bit 22, and that the
application of the WOB load in combination with the rotation of the drill bit 22 causes
the drill bit 22 to scrape, abrade or gouge material from the end of the bore hole 14,

increasing or extending the axial length thereof in a direction controlled by the steering



A gear box may be provided to allow the rotary speed

of the bit 22 to be increased. A fluid coupling or
we@pioepel46& gear box or a constant vel ocity geaPChUS2008983957

be provided to regulate the torque and rotary speed,

and hence the power to the bi% 22. The tractor unit 10

grips the wall of the bore hote 14 and is novabl e

along the length of the bore hole 14 by virtue of an
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inch worm based, or alternatively may conprise tracks,
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operated arrangenents. Further, any conbination of

t hege of ehehafoesstico bl the Bermiaged dﬁﬂing rah¥ Bore @ let doagditi®ds and the
unit 10 for novenent relative to the bore hole 14. It
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the bore hole 14, increasing or extending the axia
| edgll it R é tepigaliyrvashediapay: froriheloner et o& the bgrethils 14 by a return

steeringcontrol unit 20. The tractor unit 10 controls
advlaweé delting fifid bhaudiwvhich mawtscowddnibe swtatdalong aasinnular passage
contained in a control system The rules may be
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characteristics of the formation, drilling and bore

ol e conditions and the nud system and operate in
accordance with information derived from appropriate

The provision of the coupling arrangement 16 in combination with the traction
system of the tractor unit 10 results in motor and bit induced reaction forces being
transmitted to the formation rather than to the drill pipe 12, reducing the vibration
thereof.

15

A mud activated, axially extending piston 24 (see Figure 2) may be provided on
the tractor unit 10 to apply and control the WOB loading to the bit 22, and/or to isolate
the motor 18, steering control unit 20 and drill bit 22 from axial vibrations, for example
as may occur in the drill pipe 12 is used to apply the WOB loadings. The piston 24 may

20  be controlled using a down hole located proportional valve controlled using the outputs
of appropriate sensors by a down hole or surface located computer. In such an
arrangement, the traction system of the tractor unit 10 reacts the loading applied by the

piston 24.



sensors. The unit 10 further controls the rate of
penetration of the bit 22, and controls rotary speed
wh o646l | i ng the operation of the notor 18. A¢EUS2008/083957

material renmoved by the drill bit 22 is typically
washed away fromthe | ower end of the bore hole 14 by
a return flow of drilling fluld or nmud which travels

towards the surface al ong an annul ar passage defi ned

bet weenWhere ther VOB lpiding 19 spphipdieithreby e fracgar unt 40 poy whole or by
hol e 14. The provision of the coupling arrangenent 16

i n sehrdopistan 2énonhiyt hcgtenatiomof ihese effestsetire ofaghinsle tof dwt applied
unit 10 results in notor and bit induced reaction

f one®B 18 ingds co@nrBidhityt htrbedt iReact@iamed Wah thabipit dfadontrol
to the drill pipe 12, reducing the vibration thereof.
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Figure 2) may be provided on the tractor un
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r S ng control unit
20 and drill bit 22 fromaxial vibrations, for exanple
as may occur in the drill pipe 12 is used to apply the

WOB | oadi ngs. The piston 24 may be control |l ed usjn8 a
down holt és pyésagaslathir b orimpyrRawey stujes oo HiereictosgnigdPragd the
the outputs of appropriate sensors by a down hole or
sustaslde doldiag egstenoopuitrieing thenmstac b8 aml averiag g@nehtnit 2theill be
traction systemof the tractor unit 10 reacts the
| oagradicABPUEREd Disidhhe mud supply delivered through the drill pipe 12.
10  Electrical power may be generated by using the mud supply to drive a turbine which, in
turn drives an electrical generator. However, it will be appreciated that alternative drive
techniques may be used. For example, the rotation of the drill pipe 12 relative to the
tractor unit 10 could be converted to electrical or hydraulic energy by using the relative
rotation to drive an electrical generator or to drive a mud motor to pressurise a
15 downhole fluid to apply hydraulic power. By controlling the operation of the generator,
the torsional loading of the drill pipe can be controlled and, if desired, used to transmit
signals to the surface. If desired, it may be possible to positively drive to the lower end
of the drill pipe to enhance this effect. Alternatively, weight-on-bit loadings applied by
the drill pipe 12 could be used to supply power. A further alternative is to provide
20 electrical power via an electrical cable wired drill pipe, or a composite tubing which can
carry high current conductors. Of course, any combination of these techniques could
also be used. Where an energy conversion system is provided, it may be automatically

controlled via a down hole located controller or a surface located controller. Further, it

may be manually controlled in part or in full by a surface located operator.



pi ston 24. Where the WOB | oading is applied either by

the tractor unit 10 as a whole or by such a piston 24,
w@eoobpeR6Eonbi nati on of these effects, the maghtT/US®0$683957

the applied WOB | oading is conveniently controlled in

accordance with the output of,a control algorithm

whi ch takes into account fact%rs such as the overal

drilling speed, rock types, bit design, prevailing

shock aftimgntones hesrinkesiviithe tRor urih i) ginde driyanagqng iae length of

is envisaged that the primary power source for the

t r dettore boié¢ 14,100 helddigtie netvereerali @ dehired positgrnswyigiretine bore hole

conprising the notor 18 and steering control unit 20

Wi I1k, dae nfay B¢ asedite &plyya WEIB M&ding tdSha @il BIE22MIthe $d@idh ¥ystem of

delivered through the drill pipe 12. Electrical power
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turbine which, in turn drives an electrical generator.
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by using the relative rotation to drive an electrica
getisicatiory ofghe pasitign of the arifhb 27 taither.Pyppensteiing e ergagement of
downhole fluid to apply hydraulic power By controlling

t héheapetoatniol) with thhevalj efithe dbwerhplet ldetht diasieenaldd shgadif g bore
of the drill pipe can be controlled and, if desired,

us@elet1a dah @ SHAnitoRH 0l freshitte tWh@lstSAHIiRCReashbmeRS nfa§the made.
it may be possible to positively drive to the | ower
1¢ n‘i/lonitoring of the distortion of the mud cake may be used to determine stability

parameters for the bore hole 14.

As mentioned hereinbefore, a return flow of drilling fluid or mud can be used to

wash away the material removed by the drill bit 22. If desired, the tractor unit 10 may

15 form a pressure seal with the wall of the bore hole 14, blocking the return flow.
Passages or valves may be provided in the tractor unit 10 to control the return flow of

fluid under such circumstances.

The steerable drilling system may take a range of forms. For example, the

20 steering control unit 20 may comprise a bias unit operable to apply a sideways acting
load in a desired direction to the drill bit 22 urging it in a desired direction.
Alternatively, the steering control unit 22 could incorporate a bent housing and a
mechanism operable to orientate the bent housing in a desired direction so as to point

the drill bit 22 in a desired direction. Other systems are possible. For example, a non-



of the drill pipe to enhance this effect.

Alternatively, weight-on-bit | oadings applied by the
wa@leioklepspe 12 coul d be used to supply power. PCT/US100&083957

alternative is to provide electrical power via an

el ectrical cable wired drill pipe, or a conposite

t ubi ng which can carry high cUrrent conductors. O

course, any conbination of these techniques could al so
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provided, it may be automatically controlled via a

d owystenol iecorcaing gushehg-bio Ipbimt-thetbitaorsenbmed steaymgtpedeiples could

controller. Further, it may be manually controlled in

pabtugd. in full by a surface | ocated operator. As

menti oned hereinbefore, the tractor unit 10 can be

driven along the length of the bore hole 14, or held

agai nst novenent in a desired position within the bor e

ole 1 . sed | i.
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It will be appreciated that nonitoring of the axi al

position of the tractor unit 10 relative to the bore

hol e 14 can be used to provide an indication of the

posi ti oA vafedtdnd pilvei dybteintayZi2. uséeltotgeemis ddyy cormmuicatiom getween

t he engagenent of the tractor unit 10 with the wall of

t henehgft@enfd e Hetod thet 101 B0@H e?sfyst@ﬁ%aifrh%eo&ﬁteﬁlﬁtﬁfe@%@used to
hol e 14 can be nonitored, and pressure whilst drilling
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It may be desirable to incorporate one or more additional similar tractor units
along the length of the drill pipe (as shown in Figure 2) to assist in control in extended
reach applications. The tractor units would preferably be controlled in unison,

15 preferably using a wired drill pipe connection to achieve the necessary communication

speed, so as to achieve the advantages outlined hereinbefore.

In summary, the tractor unit 10 provides a stable base for drilling and steering.
Consequently, higher levels of ROP can be achieved and steering can be controlled

20 more accurately. ROP improvements are both direct, as a result of increased
instantaneous speed arising from improved control over WOB, torque and rotary speed

of the bit 22, and by avoiding or reducing downtime when recovering from problems

caused by drilling from less stable platforms.



paranmeters for the bore hole 14. As nentioned

herei nbefore, a return flow of drilling fluid or nud
w@amwberdsosed to wash away the material renovedP@lyUS1968/083957
drill bit 22. If desired, the tractor unit 10 may form

a pressure seal with the wall .of the bore hole 14,

bl ocking the return fl ow. Paégages or val ves nmay be
provided in the tractor unit 10 to control the return

f1 ow of Lt fwiklibg appiersttedsthativide ranapet Badiagatiomhandsaligaiany| may be
drilling systemmay take a range of forns. For

ex anpt ®,thd irangneer desgibeddreiobefare with@0O depayting dnoprtheseopge of the
bias unit operable to apply a sideways acting load in

a @esmntfoad direction to the drill bit 22 urging it in a
desired direction. Alternatively, the steering contro
unit 22 could incorporate a bent housing and a
mechani sm operable to orientate the bent housing in a
desired direction so as to point the drill bit 22 in a
desired direction. O her systens are possible. For
exanple, a nonrotating sliding sleeve rotary steerable
system coul d be used, or other steering drilling

systens incorporating push-the-bit, point-the-bit, or
conmbi ned steering principles could be used. The dril

bit 22 may take a wi de range of fornms. For exanple it

may conprise a conventional rotary drag type dril

bit. However, other fornms of bit nay be used.



Awred drill pipe systemmy be used to permt data

communi cation between the surface and the tractor unit
waeo9Bembs a system may al so, or alternatively, PORUSRO$I083957

to supply electrical power to the tractor unit 10, as

menti oned hereinbefore. It may be desirable to

i ncorporate one or nore additional simlar tractor

units along the length of the drill pipe (as shown in

Figure 2) to assist in cont@ehIM, extended reach

applications. The tractor units would preferably be

controlled in unison, preferably using a wired drill

pi pe connection to achieve the necessary comruni cation

speed, AQriflkglsgst@f Rb@p®ithe roaaddNdAypipe 0otnkétBL@ a tractor unit,

herei nbefore. In summary, the tractor unit 10 provides
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hi gher | evels can be achieved and steering can
%e controlled nore accurately. ROP inprovenents are
oth direct, as a result of increased instantaneous

d ari si fromi control  over tor
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redu0|ng downti me when recovering from probl ens caused
by drilling fromless stable platforns.lt will be
appreci ated that w de range of nodifications and
al Ber at Aogsemaycddngrad €1din 1t he Chiim engeweit thdaesctor loeid and/or
her ei nbefore w thout departing fromthe scope of the
I NYREHBIO Brilfth yMBm are hydraulically powered.
10
4. A system according to Claim 3, wherein the hydraulic power is supplied using

fluid supplied through the drill pipe.

5. A system according to Claim 1 or Claim 2, wherein rotation of the drill pipe
15 and/or drill pipe transmitted WOB loadings are used to power the tractor unit and/or

steerable drilling system.

6. A system according to Claim 5, wherein the rotation and/or WOB loadings are

used to generate electrical and/or hydraulic energy.

1. A system according to Claim 1 or Claim 2, wherein the tractor unit and/or

steerable drilling system are electrically powered.



1. Adrilling systemconprising a rotatable drill pipe
connected to a tractor unit, and a steerable drilling
wayBveeideonnect ed to and novabl e by the tract oPCTIIE1008/083957
2. A systemaccording to Caim1, further conprising a
down hole nmotor. 3. A systen1gccording to daim1 or
Claim2, wherein the tractor dnit and/or steerable
drilling systemare hydraulically powered. 4. A system
acéor di ggy%ﬂ exeaidingdo Clgrar/evhsraimeleqinast engrayds ppmkiad vizat least
supplied using fluid supplied through the drill pipe.
5. o¥¢ sfystabln awoet dilhpipt araBianent, hnd corChepmpRyvidath ér £¢camposite

rotation of the drill pipe and/or drill pipe
transpiptt ed WOB | oadi ngs are used to power the tractor
unit and/or steerable drilling system 6. A system

according to Claim5, wherein the rotation and/ or WRB
Ioadings are used to generate el ectrical and/or

%ygr aul | n 5&‘& totang§f M3 cfl?gaéllg%rf‘u& ghm 1i1s1ng Jensors

er el n e r uni eera

drillin stem are eIectrlcaII ed.8. As

ac OBVHF ﬁ%@n thg estag it sivertisrerpebtee e s Pirs g gy T B0 attow
supplied via at | east one of a cable, a wired dril

pi peawrazengeiissirillingand conductors provided in a

conposite drill pipe.

10. A system according to Claim 9 wherein the sensors permit monitoring of at least

10  one of the diameter and shape of the borehole stability parameters of the borehole.

11. A system according to any of the preceding claims, wherein the tractor unit

incorporates bore hole engaging traction means.

15 12. A system according to Claim 11, wherein the traction means comprises an inch-

worm arrangement, tracks, wheels, screws or pressure differential piston means.

13. A system according to any of the preceding claims, wherein a coupling between

the drill pipe and the tractor unit is controllable.

14. A system according to any of the preceding claims, further comprising a piston

provided on the tractor unit and operable to move the steerable drilling system.



9. A systemaccording to any of the precedi ng cl ai s,
further conprising sensors provided on the tractor
waiiw/0eHeel sewhere between the drill pipe and perEUSI0$/083957
bit to allow neasurenment while drilling 10. A system
according to Claim9 mhereinlghe sensors permt
monitoring of at |east one of “the dianeter and shape
of the borehole stability paranmeters of the borehole
11.15A sesyeem aeconting tagny of Biapresedingaaigys elvebir sgmpridngmay least
wherein the tractor unit incorporates bore hole
engagiurtberttmetot unitioared psrt-waP alokg thy dtilépipaccor di ng to
Claim11l, wherein the traction neans conprises an
i nchworm arrangenent, tracks, wheels, screws or
pressure differential piston neans. 13. A system
according to any of the preceding clains, wherein a
coupling between the drill pipe and the tractor unit
is controllable. 14. A system according to any of the
precedi ng clains, further conprising a piston provided
on the tractor unit and operable to nove the steerable
drilling system 15. A system according to any of the
preceding clains, further conprising at |east one
further tractor unit |located part-way along the dril

pi pe.



