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Title: SYSTEM FOR MANAGING BOREHOLE INFORMATION
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Abstract: The invention relates to a method and a system for managing information relating to boreholes. The invention fur-

ther relates 10 an identifier utilized by the method and the system. An identifier (5) which includes machine-readable information is
arranged in connection with a borehole (2) under examination. The readable information may be an identification code or, alterna-
tively, measurement information on the borehole (2) 10 be stored in the identifier (5).
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SYSTEM FOR MANAGING BOREHOLE INFORMATION

BACKGROUND OF THE INVENTION

[0001] The invention relates to a method of managing borehole in-
formation, the method comprising collecting and storing information on at least
one borehole.

[0002] The invention further relates to a system for managing bore-
hole information, the system comprising at least one control unit wherein bore-
hole information is stored.

[0003] The invention yet further relates to an identifier for marking a
borehole, the identifier comprising: a frame and means for fastening the identi-
fier in connection with the borehole.

[0004] A rock drilling process produces a large amount of different
information relating to boreholes. Drilling and charging plans may be provided
before drilling. Further, information accumulated during drill'ing may be stored
in 2 memory. In addition, boreholes may be measured after drilling in order to
establish the result. Information is collected borehole-specifically. A problem is
that disorganized information from different sources is difficult fo manage.

BRIEF DESCRIPTION OF THE INVENTION

[0005] An object of the invention is to provide a novel and improved
arrangement for managing information relaiing to boreholes.

[0008] The method of the invention is characterized by arranging at
least one identifier, which includes machine-readable information, in connec-
tion with a borehole under examination, and by linking the stored information
and the borehole under examination together by means of information read
from the identifier.

[0007] The system of the invention is characterized in that the sys-
tem comprises at least one identifier to be arranged in connection with a bore-
hole under examination, that the identifier includes machine-readable informa-
tion, and that the system is arranged to link the stored information and the
borehole under examination together by means of information read from the
identifier.

[0008] The identifier according to the invention is characterized in
that the identifier comprises at least one machine-readable identification code.
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[0009] The idea underlying the invention is that the identifier is ar-
ranged in connection with a borehole and it includes readable information on
the borehole.

[0010] An advantage of the invention is that the identifier, in a reli-
able and relatively simple manner, makes it possible to ensure that the bore-
hole information relates to a precisely correct borehole. This, in turn, makes
the entire excavation process easier to manage. Furthermore, the invention
improves the safety of an excavation process and makes it easier to automate.

[0011] The idea underlying an embodiment of the invention is that
the identifier includes an identification code on the basis of which a single
borehole is linked to data relating to the particular borehole. The data may be
stored in the control unit of the system.

[0012] The idea underlying an embodiment of the invention is that
the information included in the identifier is machine-readable in a remote man-
ner.

[€013] The idea underlying an embodiment of the invention is that
the identifier comprises at least one memory element wherein information can
pe stored.

[0014] The idea underlying an embodiment of the invention is that
the identifier comprises at least one memory element wherein, in addition {o an
identification code, other information, such as borshole measurement informa-
tion, information on drilling parameters used, rock type information, comments
of an operator, or any other information necessary for post-drilling phases, can
be stored.

[0015] The idea underlying an embodiment of the invention is that
the identifier comprises a fastening element. This, without using any separate
means, enables the identifier to be fastened in connection with a borehole.

[0016] The idea underlying an embodiment of the invention is that
the frame of the identifier is tubular, which enables explosives, sealant mate-
rial, various cartridges, measuring equipment, etc. to be inserted in a borehole
therethrough. There is thus no need to extract the identifier e.g. for charging,
and this speeds up the process. Furthermore, the identifier identifies the bore-
hole uninterruptedly, so there is no risk of confusing the boreholes with one
another. Furthermore, such an identifier may protect the mouth of a borehole
against collapsing as well as prevent impurities from getting into the borehole.
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[0017] The idea underlying an embodiment of the invention is that
the identifier is arranged before drilling at a location according to a drilling plan,
and that the borehole is drilled through the identifier. The identifier may be pro-
vided with an aperture to enable the drilling equipment to penetrate there-
through.

[0018] The idea underlying an embodiment of the invention is that a
mine vehicle is equipped with means for arranging an identifier automatically in
connection with a borehole under examination. It is then possible that a drilling
unit includes means for arranging the identifier in connection with the borehole
during drilling or immediately thereafter. It is also possible to equip a measur-
ing device provided in the mine vehicle with means for arranging the identifier
in connection with the borehole.

[0019] The idea underlying an embodiment of the invention is that a
mine vehicle is equipped with a reader for reading information included in an
identifier. The reader may be arranged e.g. in a rock drilling unit, in connection
with a charging unit, or it may be arranged in a measuring boom provided in
the mine vehicle.

[0020] The idea underlying an embodiment of the invention is that a
mine vehicle is equipped with means for storing information in an identifier.
The storing means may be arranged e.g. in connection with a rock drilling unit
or a charging unit, or it may be arranged in a measuring boom provided in the
mine vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The invention is now described in closer detail in the accom-
panying drawings, in which

[0022] Figure 1 schematically shows a system of the invention for
managing borehole information,

[0023] Figure 2 schematically shows measurement of a borehole,
and a way in accordance with the invention of reading and storing information
relating to the borehole, ‘

[0024] Figure 3 schematically shows an identifier according to the
invention, placed on a mouth of a borehole, as well as an arrangement for
transmitting information between the identifier and a control unit in the system,

[0025] Figure 4 is a schematic side view showing a second identifier
according to the invention,
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[0026] Figure 5 is a schematic side view showing a third identifier
according to the invention,

[0027] Figure 6 schematically shows a system, arranged in connec-
tion with a drilling unit, for reading information included in an identifier and for
storing information therein, and

[0028] Figure 7 schematically shows a mine vehicle equipped with
means for reading identifiers arranged in connection with boreholes.

[0029] For the sake of clarity, the figures show the invention in a
simplified manner. Like reference numerals identify like elements.

DETAILED DESCRIPTION OF THE INVENTION

[0030] Figure 1 illustrates a system of the invention for managing
borehole information. Boreholes 2 are drilled in rock, in this case at the rear
face 1 of a mine gallery, according to a predetermined drilling plan. The drilling
plan may determine e.g. the number, location, direction and dimensions of
boreholes as well as borehole identification information. Further, already at this
stage, a blasting plan may be provided wherein the explosives, charge
amounts and blasting caps to be used are determined. The drilling plan, to-
gether with other borehole information, may be stored in a control unit 3, which
may be e.g. a computer or a corresponding device wherein the necessary in-
formation may be stored and wherein information may be processed. The con-
trol unit 3 may be a server, the information included therein being accessible to
several devices associated with the excavation process. The control unit 3 may
include a database 4 or the like wherein the information on the boreholes 2
may be stored in a suitable format, e.g. in a table format. In order to enable the
information in the control unit 3 to be unambiguously linked with a single bore-
hole, an identifier 5 is arranged in connection with the boreholes under exami-
nation, the information included in the identifier being readable to a reader 6
connected to the control unit 3. The information included in the identifier 5 may
be an identification code to link a borehole 2a and a related file 4a together.
On the other hand, in addition to the identification code, the identifier 5 may
include e.g. measurement, drilling or rock type information, as will be described
in closer detail below.

[0031] Figure 2 shows an arrangement for measuring a borehole 2.
The borehole 2 may be measured using a measuring device 7, which may
comprise a sensor 9 to be inserted in the borehole 2 by means of a transmis-
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sion element 8, and a frame 10. The sensor 9 may comprise e.g. an inclination
sensor, an acceleration sensor, an electric compass, a GPS transceiver unit or
a corresponding device, a geophysical sensor or another device suitable for
measuring the borehole 2. Furthermore, the number of sensors 9 may be more
than one, which enables several different measurements to be conducted si-
multaneously. The measuring device 7 may also comprise a control unit 3. The
measuring device 7 may further comprise a reader 6 to read information, e.g.
an identification code, included in an identifier arranged next to the borehole 2.
The identification code enables measurement information collected during
measurement to be related, in the control unit, precisely to the particular bore-
hole 2. Information to be stored in the control unit may include e.g. the location
coordinates, direction, straightness, length and diameter of a borehole as well
as the geophysical characteristics thereof. The identifier 5 may also comprise
one or more memory elements wherein information other than an identification.
code may also be stored. In such a case, the reader 6 of the measuring device
7 may comprise means for storing information in the memory element in the
identifier 5. Measurement results may be stored in the identifier 5 either as
such or affer being processed in the control unit 3. [nformation obtained during
measurement e.g. on the straightness or dimensions of a borehole, or rock
type, etc., may be stored in the identifier 5. The identifier 5 is a physical object
which may be fastened onto the surface of rock e.g. by means of an adhesive
agent or fastening elements provided in the rock. Furthermore, the identifier 5'
may be a physical object which may be dropped or pushed to the bottom of a
borehole 2.

[0032] Figure 3 shows an identifier 5 comprising an elongated, tubu-
lar frame 11 to enable the identifier to be at least partly inserted in a borehole
2. The frame 11 may further include a conical section 12 so that the identifier 5
becomes firmly wedged in the borehole 2. No separate fixing agents or devices
are necessarily needed. Furthermore, it is possible to insert e.g. measuring
sensors 9, charging or reinforcement material in the borehole 2 through an ap-
erture 13 in the frame 11.

[0033] In Figure 3, an identifier 5 comprises means for establishing
a wireless connection between the identifier 5 and at least one control unit 3
included in the system. Data transmission may be implemented e.g. using ra-
dio waves, infrared beams or another suitable wireless solution. In order to
enable a connection to be established, the identifier 5 is provided with at least
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one transmitter 14 while a reader 6 is provided with at least one receiver. For a
bidirectional connection, the transmitter 14 in the identifier 5 and the receiver in
the reader 6 may be replaced by transceivers. It is also possible to utilize the
identifier 5 for positioning a drilling unit, a charging unit or the like.

[0034] Figure 4 shows an identifier 5 comprising a visually readable
identifier code; in this case a bar code 15. In Figure 5, the bar code contains
alphanumeric characters 16. In the identifier 5, such visual characters 15, 16
may be arranged on the outer surface of the frame 11 so that they can be ma-
chine-read by the reader 6. It is further to be noted that the design and shape
of the frame 11 of the identifier 5 may differ from the solutions shown in Fig-
ures 4 and 5. The frame 11 of the identifier 5 may be made e.g. of a plastics
material. Instead of a visually readable character, an electrically readable
character, e.g. a magnetic tape, a microchip or the like, may also be used.

[0035] Figure 6 shows a drilling unit 18 arranged in a boom 17 of a
rock drilling rig, the drilling unit comprising e.g. a rock drill 19, a tool 20, a feed-
ing beam 21 and a feeding device 22. The drilling unit 18 may further be
equipped with a measuring device 7 to enable boreholes 2 to be measured
after drilling. The measuring device 7 may be arranged at the front part of the
feeding beam 21. The measuring device 7 is equipped with a reader 6 to read
information included in an identifier 5. The identifiers 5 may be prearranged in
locations according to the drilling plan. The identifiers 5 may be located on the
basis of a separate measurement manually or e.g. by means of an automated
measuring vehicle.

[0036] Figure 7 shows a mine vehicle 23, which may comprise sev-
eral booms 17. In the solution shown in the figure, the mine vehicle 23 com-
prises two drilling units 18 and one charging unit 24. One of the units may be
equipped with a measuring device similar to that shown in Figure 6. The mine
vehicle 23 may further be equipped with a measuring boom equipped with a
measuring device. The drilling units 18 and the charging unit 24 are equipped
with readers 6. A reader 6 is arranged to read information included in an identi-
fier 5. The reader 6 may be connected to a control device 25 of the mine vehi-
cle 23, and the control device, in turn, may be connected to a confrol unit 3 of
the system. The control unit 3 may be a server connected to the control de-
vices of a plural number of mine devices and the units therein. When, for ex-
ample, the reader 6 in the drilling unit 18 detects an identification code in-
cluded in an identifier 5 fastened to the rock, the control unit 3 selects, on the
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basis of the identification code, the data related to the particular borehole at
issue; the basic information in the data may have been provided while making
the drilling plan. The control unit 3 may transmit information to the control de-
vice 25 of the mine vehicle 23 on the parameters to be used in drilling, such as
information on the impact frequency, impact power, feed force, feed rate, rota-
tion rate, flushing agent flow, drilling equipment to be used, etc. Similarly, the
reader 6 in the charging unit 24 may read the identification code of the bore-
hole to be charged, after which information may be delivered to the control de-
vice 25 of the mine vehicle 23 from the control unit 3 for charging. Borehole
information relating to charging may include e.g. information about the location,
direction, dimensions, quality and rock type of a borehole, as well as informa-
tion relating to the blasting plan.

[0037] Furthermore, it is possible that the reader 6 stores informa-
tion in a memory element included in an identifier 5. In such as case, informa-
tion e.g. on the parameters used for drilling the borehole under examination,
rock type information obtained during drilling, information on the dimensions of
a borehole, etc., may be stored in the identifier. This information may be util-
ized e.d. when charging the borehole.

[0038] Figure 2 further shows an alternative identifier 5' which may
be arranged at the bottom of a borehole 2. A reader 6' may be provided in
connection with a sensor 9 of 2 measuring device 7 ta enable such identifiers
9' fo be machine-read.

[0039] It is also possible to form different combinations of the
above-disclosed identifiers.

[0040] The drawings and the related description are only intended
to illustrate the idea of the invention. The details of the invention may vary
within the scope of the claims.
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CLAIMS

1. A method of managing borehole information, the method compris-
ing collecting and storing information on at least one borehole ,

characterized by

arranging at least one identifier , which includes machine-
readable information, in connection with a borehole under examination, and

linking the stored information and the borehole under examina-
tion together by means of information read from the identifier .

2. A method as claimed in claim 1, characterized by

identifying the borehole under examination by reading an identi-
fication code included in the identifier , and

linking the information relating to the borehole by using the
identification code.

3. A method as claimed in claim 2, characterized by

storing information relating to the borehole in at least one control
unit outside the identifier , and

linking the information included in the control unit together on the basis
of the identification code in the identifier.

4. A method as claimed in any one of the preceding claims,
characterized by

using an identifier comprising at least one memory element for storing
information, and

storing information relating to the borehole under examination in the
identifier

5. A method as claimed in claim 4, characterized by

measuring the borehole under examination by means of at least one
measuring device which includes at least one sensor , and

storing measurement information in the identifier .

6. A method as claimed in any one of the preceding claims,
characterized by

equipping a mine vehicle with a reader ,

identifying the borehole under examination by reading informa-
tion included in the identifier by means of the reader ,

transmitting borehole information from a control unit in a system

to a control device of the mine vehicle , and

AMENDED SHEET
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using the borehole information for controlling at least one drilling unit or
charging unit of the mine vehicle .

7. A system for managing borehole information, the system compris-
ing at least one control unit wherein borehole information is stored,
characterized in that

the system comprises at least one identifier to be arranged in

- connection with a borehole under examination,

the identifier includes machine-readable information, and

the system is arranged to link the stored information and the bore-
hole under examination together by means of information read from the
identifier

8. An identifier for marking a borehole, the identifier (comprising:

a frame, and

means for fastening the identifier in connection with the borehole
characterized in that

the identifier comprises an elongated frame which is at least partially
insertable in the borehole and that

the identifier comprises at least one machine-readable identifica-
tion code.

9. An identifier as claimed in claim 8, characterized in that
the identifier comprises an elongated tubular frame.

10. An identifier as claimed in claim 8 or 9, characterised in
that the identifier comprises at least one memory element for storing infor-
mation.

11. An identifier as claimed in any one of claims 8 to 10, c h ar-
acterizedin that the identifier comprises a transceiver for estab- lishing a
data transmission connection between the identifier and at least one external
control unit.

12. An identifier as claimed in any one of claims 8to 11, ch ar-
acterize din that the identification code is a visually readable character.

13. A method of managing borehole information substantially as
described with reference to Figs. 1 to 6 or 7 of the drawings.

14. An identifier for marking a borehole substantially as described

with reference to Figs 1 to 3 or 4 or 5 of the drawings.

AMENDED
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