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Apparatus for drilling an underground borehole, comprising: 
a tubular conveyance system (18) including an electric 

cable and a supply of drilling ?uid, the supply of drilling 
?uid being arranged in use to pump ?uid from the sur 
face doWn the inside of the tubular conveyance so as to 
return to the surface via the annulus between the outside 
of the tubular conveyance and the borehole; 

a drilling system comprising an electrically poWered pump 
and a drilling motor, the pump being arranged in use to 
pump ?uid from the borehole outside the drilling system 
up through the inside of the drilling system; 

a connector connecting the drilling system to the tubular 
conveyance system (18), through Which the pump and 
motor are connected to the electric cable, and 

a ?oW diverter at Which ?oW doWn the inside of the tubular 
conveyance system (18) is diverted into the annulus, and 
?oW up the inside of the drilling system is diverted into 
the annulus. 
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METHODS AND APPARATUS FOR 
WIRELINE DRILLING ON COILED TUBING 

TECHNICAL FIELD 

[0001] This invention relates to methods and apparatus for 
drilling boreholes that is particularly applicable to drilling 
With Wireline drilling apparatus carried on coiled tubing. 

BACKGROUND ART 

[0002] Current conventional coiled tubing drilling (CTD) 
employs high hydraulic poWer delivered from the surface 
through the coiled tubing (CT) to poWer a drilling positive 
displacement motor (PDM) that in turn poWers the drill bit. 
This high drilling poWer requires a large-diameter CT that 
demands larger surface installations. 
[0003] Current methods of changing the trajectory in CTD 
typically involve a ?xed bend on the PDM, and a hydraulic or 
electric-over-hydraulic means of rotating the bend aZimuth. 
Apart from the larger and heavier surface equipment, this Way 
of drilling on CT is limited in reach by the buckling limit of 
the CT, and involves a loW-e?iciency conversion of hydraulic 
poWer to drilling footage. 
[0004] US. Pat. No. 2,548,616 describes a method ofdrill 
ing a Well With a conduit to surface through Which a ?uid is 
pumped (today’s CTD). The option of a cable in the CT With 
an electric motor at the bottom-hole assembly driving the bit 
is also described but the conduit still provides the axial thrust 
for drilling. 
[0005] EP 0 110 182 describes an apparatus With a hydrau 
lic tractor/craWler (With anchors and a stroker), an umbilical 
from surface for communications and poWering of an electric 
pump that poWers the hydraulic tractor, and methods of steer 
ing. The means of rotating the bit are described as purely 
hydraulic (either from the hydraulic distribution system, or 
from a hydraulic line from the surface.) CT is also described. 
[0006] US. Pat. No. 6,629,570 describes a high-poWer 
electric motor capable of drilling on CT. In use drilling ?uid 
?oWs through the motor to return to the surface through the bit 
and annulus (conventional circulation). 
[0007] WO 2004 011766 describes a Wireline poWered 
drilling system in Which produced ?uid from the borehole is 
circulated as drilling ?uid. A doWnhole pump is used to per 
form conventional or reverse circulation through the doWn 
hole drilling tool. How to the surface is through production 
tubing around the cable. 
[0008] Other documents describing Wireline drilling sys 
tems include WO 2004 072437 and WO 2005 071208. 
[0009] One object of the invention is to provide a drilling 
apparatus that does not need large capacity CT due to reduced 
hydraulic poWer requirements yet Which still provides effec 
tive hole cleaning in the drilling region to avoid sticking. The 
invention achieves this object by providing electric poWer to 
the drilling system via a cable and by providing a ?oW diverter 
to alloW doWnWard drilling ?uid ?oW around the outside of 
the drilling assembly While using normal annulus ?oW above 
the drilling system for good cuttings transport. 

DISCLOSURE OF THE INVENTION 

[0010] One aspect of the invention comprises apparatus for 
drilling an underground borehole, comprising: 

[0011] a tubular conveyance system including an electric 
cable and a supply of drilling ?uid, the supply of drilling 
?uid being arranged in use to pump ?uid from the sur 
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face doWn the inside of the tubular conveyance so as to 
return to the surface via the annulus betWeen the outside 
of the tubular conveyance and the borehole; 

[0012] a drilling system comprising an electrically poW 
ered drilling motor and a pump arranged in use to pump 
?uid from the borehole outside the drilling system up 
through the inside of the drilling system; 

[0013] a connector connecting the drilling system to the 
tubular conveyance system and to the electric cable, and 

[0014] a ?oW diverter at Which ?oW doWn the inside of 
the tubular conveyance system is diverted into the annu 
lus, and ?oW up the inside of the drilling system is 
diverted into the annulus. 

[0015] The use of the ?oW diverter makes it possible to 
provide reverse circulation (circulation of ?uid from the 
annulus into the BHA) Where drilling is taking place, so 
improving hole cleaning in small diameter boreholes and 
reducing the risk of sticking. 
[0016] Preferably, the drilling system has separate axial 
and rotary drive mechanisms. It is particularly preferred that 
the axial drive mechanism comprises a craWler system. The 
drilling motor can comprise an electric motor poWered 
through the electric cable. The drilling system typically com 
prises an electric pump but can comprise a jet pump instead of 
the electrically poWered pump. 
[0017] Typically the tubular conveyance system comprises 
coiled tubing. This canbe a single coiled tube or can comprise 
several sections joined end to end. Because the drilling action 
is handled by the drilling system, it is not necessary that the 
tubular conveyance system provide the torque for a rotary 
drilling action nor high axial stiffness to transfer the Weight 
on the bit necessary for drilling. 
[0018] In a particularly preferred con?guration, the ?oW 
diverter forms part of the connector. Alternatively, the ?oW 
diverter is positioned in the tubular conveyance above the 
connector. 

[0019] Inuse, the ?oW diverter can direct part of the drilling 
?uid doWn around the outside of the drilling system and the 
remainder of the ?uid back to the surface around the outside 
of the tubular conveyance. Thus the reverse circulation 
around the drilling system changes to conventional circula 
tion around the tubular conveyance Which alloWs improved 
cuttings transport in the main part of the borehole. The ?oW 
diverter can be arranged to divert ?oW from the inside of the 
drilling system to the annulus above the point at Which it 
diverts ?oW from the tubular conveyance system into the 
annulus. 
[0020] One embodiment of the apparatus further comprises 
a jetting system including one or more ?oW noZZles arranged 
to direct jets of ?uid inside the borehole to remove accumu 
lated deposits. Preferably, the ?oW noZZles are adjustable so 
as to change the direction of ?oW of ?uid therefrom. 
[0021] In this embodiment, the ?oW diverter can direct ?uid 
into the ?oW noZZles for jetting and further comprises a valve 
adjustable to vary the amount of ?uid directed through the 
?oW noZZles and the amount of ?uid directed into the annulus. 
[0022] The apparatus can further comprise a rotatable 
croWn driven by the motor for use in back reaming. A turbine 
driven by ?uid ?oW from the tubular conveyance system can 
be connected to drive the croWn via a gear train. An electric 
generator can be connected to the turbine and an electric 
motor connected to the croWn via the gear train, the output of 
the generator being used to poWer the electric motor and drive 
the croWn. 
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[0023] Another aspect of the invention comprises a method 
of drilling an underground borehole using an apparatus com 
prising a tubular conveyance system including an electric 
cable and a supply of drilling ?uid; a drilling system com 
prising an electrically poWered pump and a drilling motor; a 
connector connecting the drilling system to the tubular con 
veyance system, through Which the pump and motor are con 
nected to the electric cable; and a ?oW diverter; the method 
comprising: 

[0024] pumping ?uid from the surface doWn the inside of 
the tubular conveyance so as to return to the surface via 
the annulus betWeen the outside of the tubular convey 
ance and the borehole; and 

[0025] using the electrically poWered pump of the drill 
ing system to pump ?uid from the borehole outside the 
drilling system up through the inside of the bit and 
drilling system; 

[0026] diverting ?uid ?oW doWn the inside of the tubular 
conveyance system into the annulus, and diverting ?oW 
up the inside of the drilling system into the annulus using 
the ?oW diverter; and 

[0027] using the drilling motor to drill the borehole using 
the drilling system. 

[0028] In a preferred embodiment, the method comprises 
diverting part of the drilling ?uid doWn around the outside of 
the drilling system and the remainder of the ?uid back to the 
surface around the outside of the tubular conveyance. 
[0029] Also, it is preferred that the method further com 
prises the steps of directing jets of ?uid from one or more 
noZZles of a jetting system inside the borehole to remove 
accumulated deposits. The ?oW noZZles can be adjusted so as 
to change the direction of ?oW of ?uid therefrom. 
[0030] Fluid can be diverted into the ?oW noZZles for jetting 
using the ?oW diverter and adjusting a valve to vary the 
amounts of ?uid directed through the ?oW noZZles and the 
amount of ?uid directed into the annulus. 
[0031] The method can further comprise back reaming the 
borehole using the drilling system. The back reaming can be 
performed using a rotating croWn driven by the drilling motor 
and/ or a hydraulic system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] FIG. 1 shoWs a drilling operation using apparatus 
according to a ?rst embodiment of the invention; 
[0033] FIG. 2 shoWs details of the connection and ?oW 
diverter of FIG. 1; 
[0034] FIG. 3 shoWs a drilling operation using apparatus 
according to a second embodiment of the invention; and 
[0035] FIG. 4 shoWs detail of jetting noZZles and the ensu 
ing sWirling ?oW pattern in a third embodiment of the inven 
tion. 

MODE(S) FOR CARRYING OUT THE 
INVENTION 

[0036] The drilling operation shoWn in FIG. 1 is conducted 
using a conventional CT unit 10 and injector/pressure control 
setup 12 at the surface of the Well 14 and is being used to drill 
a lateral Well 16 extending aWay from the main Well 14. The 
lateral Well 16 has been started in the usual manner by milling 
a WindoW in the casing and drilling laterally using a Whip 
stock to provide deviation in drilling direction. The drilling 
apparatus comprises a CT conveyance system 18 carrying a 
drilling assembly 20 at its loWer end. The conveyance system 
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18 comprises a CT having an electric cable running inside 
from the surface. The Weight of the tool is carried by the CT 
18, so the electric cable only needs to be able to support its 
Weight. A drilling ?uid supply forms part of the CT unit 10 at 
the surface and pumps drilling ?uid doWn the inside of the CT. 
[0037] The drilling assembly 20 comprises a motor section 
22 including an electric motor providing rotary drive to a drill 
bit 24. Immediately behind the motor section is a craWler unit 
26 comprising an open hole tractor for providing axial drive to 
the drill bit 24. Acting together, the electric motor and the 
craWler unit 26 provide the drive to the drill bit 24 to alloW 
drilling to proceed. The craWler unit 26 can also be operated 
in reverse to pull the motor section and bit from the borehole. 
A pump section 28 is mounted above the craWler unit 26 and 
has an electric pump mounted therein. A channel extends 
from the drill bit up through the motor section 22 and craWler 
section 26 to the pump so that in normal use, the pump can 
draW ?uid and drilled cuttings up through the drill bit 24 and 
inside the drilling assembly 20. 
[0038] The drilling assembly 20 is connected to the end of 
the CT by means of a connection unit 30. The connection unit 
30 provides a mechanical connection betWeen the CT and the 
drilling assembly 20 and an electrical connection betWeen the 
electric cable and the electrical components of the drilling 
assembly 20. 
[0039] In the embodiment of FIG. 1, the connection unit 30 
may also comprise a ?oW diverter as is shoWn in more detail 
in FIG. 2. The ?oW diverter is formed by ?oW channels 32, 34 
in the connection unit 30. FloW channel 32 is connected to the 
interior of the CT so that ?uid ?oWing doWn the CT is vented 
into the annulus surrounding the CT and drilling assembly 20 
via loWer ports 36 in the loWer part of the connector 30. Fluid 
exiting these loWer ports 36 ?oWs mainly back to the surface 
in the annulus but a portion of this ?uid also ?oWs doWn the 
annulus around the drilling assembly 20 to be draWn up 
through the bit 24 by the action of the pump. FloW channel 34 
connects to the channel running through the inside of the 
drilling assembly 20 and is vented into the annulus via upper 
ports 38 in the upper part of the connector 30 above the loWer 
ports 36. Thus any ?uid and cuttings vented through the upper 
ports 38 are carried back to the surface in the annulus by the 
greater ?oW of ?uids leaving the loWer ports 36. In this Way, 
cuttings are kept out of the region of the annulus around the 
drilling assembly 20, so reducing the likelihood of build-up 
and sticking in the smaller annular space. Venting to the 
annulus above the drilling assembly 20 alloWs normal Well 
control to be exercised and avoids the possibility of hydro 
carbons returning to the surface in the CT. 
[0040] The connector shoWn in FIG. 2 also has a back 
reaming device comprising a rotatable croWn 40 mounted at 
the top of the connector 30. The croWn 40 is driven by a 
turbine and gear train (not shoWn), the turbine being driven by 
the ?oW of ?uid along the tool. In an alternative embodiment, 
the turbine can drive an electrical generator (alternator) for 
poWering an electric motor for driving the croWn 40. A still 
further version can take electric poWer from the cable. In use, 
the croWn 40 can be operated When the drilling assembly 20 
is pulled out of hole and alloWs any lips or ledges that have 
formed to be smoothed and alloW easy passage of the drilling 
assembly 20 from the Well With less likelihood of sticking. 
[0041] FIG. 3 shoWs a further embodiment of the invention 
in Which the ?oW diverter is positioned in the main Well 14 in 
order to reduce the issues relating to transport of cuttings in 
the lateral borehole 16 and possible contamination of the 
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reservoir With cuttings in?ltration through the borehole Wall. 
The CT is split during deployment, as described in European 
patent application no. 052916988 and the ?oW diverter 42 is 
inserted at this point. The combination With a CT connector 
44 betWeen the CT and the drilling assembly 20 alloWs the 
drilled cuttings to be returned to the main Well 14 (preferably 
a cased section) by ejecting the cuttings from the ?oW diverter 
42 into the annulus. The conventional drilling ?uid circula 
tion at this point is used to transport the cuttings to the surface. 
This approach eliminates cuttings transport in the open-hole 
annulus section of the lateral Well 16, and therefore decreases 
the possibility of accumulation of cuttings beds. This in turn 
reduces the sticking risks When pulling the drilling assembly 
20 out of hole. 

[0042] Once the drilling operation has been performed, the 
task of pulling the drilling assembly 20 out of hole (POOH) 
can potentially encounter problems depending on the condi 
tion of the drilled hole. Solutions depend on the POOH con 
dition. The drilling assembly 20 can include sensors to assess 
the condition of the borehole for the risk of solids build-up 
that can potentially impede the movement of the BHA and/ or 
CT in the Well. The sensors included in the tool to detect such 
conditions include calliper, aZimuthal density neutron, and 
internal and annular pressure sensors. 

[0043] As the drilling assembly 20 is pulled back, it can 
drag With it cuttings left in the borehole and these can even 
tually accumulate suf?ciently to create a barrier through 
Which it cannot be pulled by use of the CT alone. One solution 
for such a case is to jet ?uid backWards in the annulus While 
POOH to mobiliZe cuttings and transport them in the annulus, 
so that they do not accumulate to cause a potential sticking 
problem. The ?uid jetting can be provided by noZZles, pref 
erably in or near the connector 3 0 but potentially in other parts 
of the drilling assembly 20 or elseWhere in the CT. One 
preferred form of jetting arrangement is shoWn in FIG. 4. The 
noZZles 46 are con?gured to provide a jetting ?oW With a 
helical sWirl as it exits a noZZle. Such noZZles are knoWn in 
other Well cleaning applications and can be applied mutatis 
mutandis to this application. 
[0044] The jetting arrangement can include a mechanism 
using hydraulic or electric signals such that alloWs the direc 
tion of the ?oW from the noZZle to be adjusted in the vicinity 
of the cuttings, to further mobiliZe the cuttings, or to give 
some directional jetting focus as necessary. Dictation of the 
outWard and rear jetting ?oW ratio Will give further control on 
the cleaning e?iciency for the speci?c conditions. As previ 
ously mentioned, measurements incorporated in the tool (e. g. 
internal and annular pressures) can be used to determine the 
condition, optimum jetting con?guration, and to con?rm the 
effectiveness of the cleaning operation (eg by a decreased 
equivalent circulating density ECD). 
[0045] Hydraulic signalling can include methods such as 
?oW rate changes and modulation from the surface unit pump, 
and ball drops. Electric signals can include solenoid activa 
tion, or use of bi-stable valves (to decrease the need for high 
poWer consumption during extended periods of time as is the 
case With traditional solenoids). Such bi-stable valves are 
described by EP113578. 
[0046] A pure jetting of a ledge as the tool is being pulled 
(or is tractoring) back out, might not be enough to overcome 
the ‘step’ it encounters. SWelling formations such as shales, 
coal sloughing, or other such formations can cause large steps 
to form. In such a case, mechanical means of smoothing out 
the ledge or drilling some of the sWelled formation (to a 
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dimension larger than the diameter of the tool) might be 
required. Various solutions are described above in relation to 
FIG. 2. 
[0047] One solution to this problem is to use an electric 
motor driving a rotating croWn. HoWever, since the hydraulic 
poWer of the CT ?oW is available, other methods are possible 
for creating the reaming action Without consuming poWer 
from the Wireline cable. 
[0048] One such approach involves using the CT ?oW to 
poWer a turbine Whose axis turns the reamer croWn via a gear 
train. Another involves using the CT ?oW to poWer a turbine 
connected to an alternator to create electrical poWer that can 
then run an electric motor that turns the reamer croWn through 
a gear train. 

[0049] It can be particularly advantageous to use both tech 
niques, back reaming With a rotating croWn and jetting, for 
di?icult conditions Where one method alone might prove sloW 
or less effective. 

[0050] In the simplest con?guration, as shoWn in FIG. 2, all 
the ?oW through the CT exits at the ?oW diverter in the 
connector 30 above the drilling assembly 20 and beloW the 
CT connection. If large enough exit ports 36 are provided and 
the ?oW rate is su?icient, cuttings are transported in the 
annulus, but no jetting is performed and no extra mobilization 
of the cuttings is achieved. Of the ?oW exiting the CT, a small 
percentage ?oWs doWnWards around the drilling assembly 20 
as the pump forces the ?uid through the bit 24 and up through 
the drilling assembly 20 in ‘reverse’ circulation, and then 
ejects it above the exit ports 36 so that the loW ?oW and 
cuttings are commingled With the CT ?oW coming out of the 
?oW diverter. 
[0051] In another embodiment, a doWnhole valve can also 
be included to dictate the proportion of ?oW split betWeen exit 
ports 36 and jetting noZZles 46. Apart from being able to 
change betWeen jetting and simply circulating, this valve can 
also produce pressure pulses to remove harder ledges in a 
similar manner to that described in US. Pat. No. 5,944,123 
and US. Pat. No. 6,062,311. The valve can either be electri 
cally activated using surface commands, or hydraulically 
commanded using ?oW variation schemes (e.g. sWitches to 
jetting above a speci?c ?oW rate and pressure drop.) 
[0052] An additional advantage of poWer available in the 
?uid in the CT is the ability to poWer a jet pump in the pump 
section 28. This jet pump can replace the electric motor driv 
ing the pump. The use of a jet pump Will create a small 
increase in surface poWer needs but has the advantage that the 
tool length can be substantially reduced (pump, transmission, 
gear box, motor, oil compensation, motor control and drive 
electronics), While increasing the reliability. 
[0053] Furthermore, a dual pump system can be employed 
to circulate around the drilling assembly 20 and in the lateral 
borehole 16, and to act as a booster in the Well 14 to circulate 
cuttings to the surface. 
[0054] Other changes can be made While staying Within the 
scope of the invention. 

1. Apparatus for drilling an underground borehole, com 
prising: 

a tubular conveyance system including an electric cable 
and a supply of drilling ?uid, the supply of drilling ?uid 
being arranged in use to pump ?uid from the surface 
doWn the inside of the tubular conveyance so as to return 
to the surface via the annulus betWeen the outside of the 
tubular conveyance and the borehole; 
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a drilling system comprising an electrically powered drill 
ing motor and a pump arranged in use to pump ?uid from 
the borehole outside the drilling system up through the 
inside of the drilling system; 

a connector connecting the drilling system to the tubular 
conveyance system and to the electric cable, and 

a ?oW diverter at Which ?oW doWn the inside of the tubular 
conveyance system is diverted into the annulus, and ?oW 
up the inside of the drilling system is diverted into the 
annulus. 

2. Apparatus as claimed in claim 1, Wherein the drilling 
system has separate axial and rotary drive mechanisms. 

3. Apparatus as claimed in claim 1, Wherein the axial drive 
mechanism comprises a craWler system. 

4. Apparatus as claimed in claim 1 Wherein the drilling 
motor comprises an electric motor poWered through the elec 
tric cable. 

5. Apparatus as claimed in claim 1 Wherein the drilling 
system comprises a jet pump for pumping ?uid through the 
drilling system. 

6. Apparatus as claimed in claim 1, Wherein the tubular 
conveyance system comprises coiled tubing. 

7. Apparatus as claimed in claim 1, Wherein the ?oW 
diverter forms part of the connector. 

8. Apparatus as claimed in claim 1, Wherein the ?oW 
diverter is positioned in the tubular conveyance above the 
connector. 

9. Apparatus as claimed in claim 1, Wherein in use, the ?oW 
diverter directs part of the drilling ?uid doWn around the 
outside of the drilling system and the remainder of the ?uid 
back to the surface around the outside of the tubular convey 
ance. 

10. Apparatus as claimed in any preceding claim, Wherein 
the ?oW diverter is arranged to divert ?oW from the inside of 
the drilling system to the annulus above the point at Which it 
diverts ?oW from the tubular conveyance system into the 
annulus. 

11. Apparatus as claimed in claim 1, further comprising a 
jetting system including one or more ?oW noZZles arranged to 
direct jets of ?uid inside the borehole to remove accumulated 
deposits. 

12. Apparatus as claimed in claim 1, Wherein the ?oW 
noZZles are adjustable so as to change the direction of ?oW of 
?uid therefrom. 

13. Apparatus as claimed in claim 1, Wherein the ?oW 
diverter directs ?uid into the ?oW noZZles for jetting and 
further comprises a valve adjustable to vary the amount of 
?uid directed through the ?oW noZZles and the amount of ?uid 
directed into the annulus. 

14. Apparatus as claimed in claim 1 further comprising a 
rotatable croWn driven by a motor poWered for use in back 
reaming. 

15. Apparatus as claimed in claim 1, Wherein the motor is 
an electric motor poWered by the electric cable. 
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16. Apparatus as claimed in claim 1, further comprising a 
turbine driven by ?uid ?oW from the tubular conveyance 
system and connected to drive the croWn via a gear train. 

17. Apparatus as claimed in claim 1, further comprising an 
electric generator connected to the turbine and an electric 
motor connected to the croWn via the gear train, the output of 
the generator being used to poWer the electric motor and drive 
the croWn. 

18. A method of drilling an underground borehole using an 
apparatus comprising a tubular conveyance system including 
an electric cable and a supply of drilling ?uid; a drilling 
system comprising an electrically poWered pump and a drill 
ing motor; a connector connecting the drilling system to the 
tubular conveyance system, through Which the pump and 
motor are connected to the electric cable; and a ?oW diverter; 
the method comprising: 
pumping ?uid from the surface doWn the inside of the 

tubular conveyance so as to return to the surface via the 
annulus betWeen the outside of the tubular conveyance 
and the borehole; and 

using the electrically poWered pump of the drilling system 
to pump ?uid from the borehole outside the drilling 
system up through the inside of the drilling system; 

diverting ?uid ?oW doWn the inside of the tubular convey 
ance system into the annulus, and diverting ?oW up the 
inside of the drilling system into the annulus using the 
?oW diverter; and 

using the drilling motor to drill the borehole using the 
drilling system. 

19. A method as claimed in claim 18, comprising diverting 
part of the drilling ?uid doWn around the outside of the 
drilling system and the remainder of the ?uid back to the 
surface around the outside of the tubular conveyance. 

20. A method as claimed in claim 18, further comprising a 
directing jets of ?uid from one or more noZZles of a jetting 
system inside the borehole to remove accumulated deposits. 

21. A method as claimed in claim 18 further comprising 
adjusting the ?oW noZZles so as to change the direction of ?oW 
of ?uid therefrom. 

22. A method as claimed in claim 18 comprising directing 
?uid into the ?oW noZZles for jetting using the ?oW diverter 
and adjusting a valve to vary the amount of ?uid directed 
through the ?oW noZZles and the amount of ?uid directed into 
the annulus. 

23. A method as claimed in claim 18 further comprising 
back reaming the borehole using an additional electric motor 
in the drilling system. 

24. A method as claimed in claim 18 comprising back 
reaming using a rotating croWn driven by the drilling motor. 

25. A method as claimed in claim 18, comprising back 
reaming using a jetting system. 

* * * * * 


