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TECHN CALLY

With cost effectiveness at the fore-
frontand increasing demands coming
from government authorities for
comprehensive documentation of
drilling projects, Measure While
Drilling (MWD) is becoming a viable
option for contractors.

ith the launch of the next gener-

ation of Rocket Boomer rigsin

1998, Atlas Copco proved that
it is on the cutting edge of creating ad-
vanced technology for drilling. The re-
lease of the Rocket Boomer L3C series,
with ABC Regular and ABC Total, and
the recent implementation of the MWD
concept further enhances this position.

MWD is the latest supplementary
option to the Rig Control System (RCS)
that continuously and automatically gath-
ers data aong the length of the holes be-
ing drilled. MWD data will improve the
understanding and prognosis of the geo-
logical structures beyond the tunnelface.

It can also be used to visudlize the
nature and conditions of the rock in front
of therig.

Sensors in the RCS system collect
data about the rock conditions at pre-
determined intervals and store the infor-
mation on high capacity PC cards (i.e.
10MB computer disks). After finalising
the round, the MWD data and the stan-
dard round log, are taken back to the site
office for analysis, documentation and
archiving.

Immediate analyses are done in the
support software “Tunnel Manager”,
where round reports and graphical pre-
sentations of MWD data are available.

MWD data can also be sent to a geo-
physicist for interpretation to help deter-
mine excavation methods.

The extent of the information gener-
ated depends on the length of the hole,
the number of measuring points and the
distance between them. For example, a
25 m probe hole will create more than
50 kB data. Nevertheless you can store
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Diagram has been simplified for clarity.

Fig 1. Looking into the rock mass: Using the advanced Tunnel Manager Pro, 3D
colour pictures of all the drilled holes can be created. The various colours represent
the different characteristics of the rock. By using this method, a *virtual’ picture of the

tunnel can be created.
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While Drilling

By Rolf Elsrud, Project Manager, Boomer
Rig Control Systems, Atlas Copco.

more than 100 such probeholes on a
single PC-card. And that can give a
fantastic amount of detailed information
about every hole that is drilled on a
particular job. The parameterslogged are

penetration rate, hammer pressure, feed
pressure, damping pressure, rotation
speed, rotation pressure, water flow and
water pressure. Logging frequency can
be set from every second centimetre up-
wards.

ABC + MWD = 3D!

By using the Rocket Boomer ABC rigs
with the MWD option and the Tunnel
Manager Lite support software, round re-
ports and Excel graphs can be generated.

Using the more advanced Tunnel
Manager Pro, 3D colour pictures of the
holes can aso be created (see Fig 1). The
pictures can be viewed from any angle,
enlarged or reduced in size. This allows
usto seeright inside the actua hole!

Different colours are used to repre-
sent the parameter values, so that the
entire structure of the area being drilled
can easily be viewed on screen.

All of our modern drill rigs (i.e. Rock-
et Boomer ABC rigs with CAN-bus RCS
system) can use the MWD technology.
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How the Rocket Boomer collects its data

Hole depth
sensor

": formation gathered by the sensors is

Hydraulic oil
flow sensor

While drilling, several sensors on the
rig are busy gathering data such as
penetration rate, hammer pressure,
damping pressure, rotation speed and
water pressure. Normally, the operator —
with help from the on-board computer
— uses this information as a guide in
determining how to proceed drilling.
However, when MWD is being used, in-

processed by the on-board computer
and then stored on a PC card. Accu-
mulated data can then easily be taken
tothesite office for geological interpre-
tation. This method allows the charac-
teristics and conditions for every single
hole drilled on a project to be logged
and processed, creating a very effective
method for viewing the entire worksite.

Although MWD can gather an amaz-
ing amount of information, it does not
interpret the data—it’s still up to the con-
tractors and their geophysicists to read
the data and make their own decisions
based on the findings.

MWD is avery helpful tool for gath-
ering information and creating a good
picture of thedrilling area. It isnot, how-
ever, to be seen as a replacement for
conventional investigation drilling, such
as probe drilling or core sampling but as
a valuable component in projects where
a combination of monitoring techniques
are used.

The interpretation still hasto be made
by experienced professionals. The more
information we can provide for our cus-
tomers, the better the end results will be.

Although this technology has come a
long way, the interpretation of data is
gtill at an early stage, but some success-
ful projects are already at hand.

One plan for the future is that the
results generated by MWD can be seen
directly online, alowing contractors to
make on-site decisions and save more
time and money.

As every driller knows, making mis-
takesin thisbusiness can be avery costly
affair. You do not only want to know that
there are challenges, you aso want to be
able to see them. By using MWD, this
will be possiblein the future.

Encouraging results

Only a handful of contractors and mines
in the Nordic region are using the MWD
system today. We expect that usage will
increase quickly as more experience is
gained and as clients demand to be in-

formed about drilling conditions while
mining and tunnelling projects are in
progress.

The Norwegian contractor Selmer is
currently using the system at the Sodra
Lanken road tunnel project in the Stock-
holm areain Sweden, an environmental -
ly sensitive project in adensely populated
urban area. At this project the local au-
thorities have asked for comprehensive
documentation on all geological findings
whiledrilling isin progress.

When it is difficult to predict the con-
ditions of therock, MWD can be of great
assistance in planning where to place the
charges, knowing which areas will need
reinforcement and determining suitable
drilling equipment.

The Boliden Mining Company isalso
using MWD in two of its minesin Swe-
den, collecting data for their central
database. The results from all sites using
MWD are very encouraging. In a way,
the program can be described as the ge-
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Data collected by the sensors is stored on a PC card and then transferred to" Tunnel
Manager” . It can then be taken to a geophysicist for further interpretation.

ologists' “eyes’, informing them of the
challenges that exist in the whole vicini-
ty of the worksite.

Apart from smply providing informa
tion, the system isintended to increase the
accuracy of traditional geological surveys.

In tunnelling, for example, MWD
measurements can be used for evaluation
of the changes in the rock mass and the
weathering process. This information
helps geologists to determine the posi-
tion and nature of hard and soft rock for-
mations, in everything from solid, good
quality rock to earth, sand and mud. In
mining, on the other hand, it helps to
determine the extent and nature of the
ore body.

A Rocket Boomer equipped with
ABC Regular/Total and the MWD op-
tion, provides you with the means to
fine-tune the drilling process. By active-
ly analysing the MWD data you can op-
timize the total production and avoid
surprises.

21



