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The integrated use of I'T to manage the Economic Resources
Department at Bafokeng Rasimone Platinum Mine

K.G. LOMBERG
Bafokeng Rasimone Platinum Mine, Anglo Platinum, Rustenburg, South Africa

The integration of various highly sophisticated IT applications has been implemented at Bafokeng
Rasimone Platinum Mine, a new platinum mine in the Anglo Platinum Group. This system is
required to assist with compiling the necessary peological and grade information together with
saflcly, environmental, ventilation, rock cngineering and logistical constraints, to allow the design
of the appropriate mining layout, to schedule this design, provide the necessary output for
technical review and costing as well as budgeting to allow mediam- and long-term business
planping. In addition the production management and short-term planning needs must be met.
This includes the plotting of all underground and surface infrastructure and excavations, giving
the necessary mining and best cut instructions, daily production management, ore reserve and
grade management as well as assisting with budgetary management. In addition all safety, heaith,
environment and risk assessment requirements and legal requirements have to be met. The system
al Bafokeng Rasimone Platinum Mine has met these criteria.
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Introduction

The management of the ore reserve on a modern platinum
mine Bafokeng Rasimone Platinum Mine (BRPM), some
30 km north-west ol Rustenburg where the Merensky Reef
of the Bushveld Complex is mined, requires the integration
of a number of IT applications together with the available
hardware to cnsurc that the safety (rescue, risk assessment,
accident reports), legal (ore reserve and survey plans) and
operational (planning, grade, facies, production
management, etc.) requirements are mct. The mine is
fortunate to have been able to implement modern systeims
from the beginning and together with the experience of
Anglo Platinum and the access to a number of
developments within the IT field, has been able to complete
this successfully.

The BRPM Economic Resource (ER) Department is the
amalgamation of the geology, planning, rock engineering,
survey and ventilation disciplines under the management of
the Area Resource Manager (Figure 1). This has allowed
considerable synergy between the technical disciplines,
which has facilitated the introduction of integrated systems
to manage production and the ore reserve,

BRPM is a new mine building up to a production of the
Merensky Recl of 200 000 t/month. The Merensky Reef ore
reserve is 47 million tonnes. The first underground
production occurred in February 2000. BRPM is in the
fortunate position that it has been able to employ many new
and state-of-the-art techniques in the mining and treating of
the ore, These include low profile scoops, Larox filter,
SCADA (Supervisory Control and Data Acquisition)
systems (Plant and underground), fully integratced WAN
(Wide Area Network), computerized clocking, leaky feeder,
ete. The approach has included the employment of English
literate labour, the scrapping of hostels, a flatter
management structure and the reorganization of the
technical services/ER departments amongst others,

Discussion

This description is of the IT system used by the BRPM ER
Department to manage the functions falling in the particular
technical ambits of planning, survey and geology. The
intention is not to market any particular software or the
details of any product but rather to provide a high level Jook
at the IT applications and their intcgrated use.
The ore reserve management system is required to:
* Determine the ore reserve tonnage and grade
* Keep a record of the monthly extraction of the ore
reserve
* Keep a record of all underground excavations
* Provide the necessary information to allow complete
long-, medium- and short-term planning
* Daily management of the production
* Preparing and plotting the necessary plans to comply
with legal, safety, operational and planning functions
* Report generation
*Form part of the management information system
(MIS), and
* Be cost efficient, and effective.
The mine is in the ‘mine orebody’ phase of the buginess
cycle of a mine (Figure 2). This can be further subdivided
in the planning cycle and management of the mine.

Planning cycle of a mine

Orebody geometry

Initially the geometry of the orebody needs to be known
and represented on plan. This is determined from a
combination of the boreholes and data cellected from
underground excavations, The borehole database
(SABLE™) allows the collection of all the necessary data
to delineate the Merensky Reef orebody beyond the current
mining areas. :
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Figure 1. A diagram showing the structure of the Economic Resource Bepartment at Bafokeng Rasimone Platinum Mine

BUSINESS CYCLE OF A MINE
LOCATE MIC MINE ane N ORE O\ N ]
OREBODY | EVALUATION | ESTABLISHMENT oﬂagom> TREATMENT REFINE /| DISPOSE |
PLANNING CYCLE OF A MINE
SCHEDULE cTion| PRODUCTION APPROVED
&%‘ij'é’.'%} MINEA%?}?N& MINING FROIEPAN PLAN COSTING BUDGET PLAN
L VALUATION >—I
SAFETY, HEALTH
ENVIRONMENT & RigkK L .
MANAGEMENT LEGAL COMPLIANGE ]
SHORT-TERM —
PLANNING - __L -
. - PRODUCTION
MANAGEMENT
OF A MINE
e BLANS OF MINE
/ S — INFRASTRUCTURE
-h‘-‘-‘_‘_--_‘-‘-‘_‘_‘_‘--_
ORE RESERVE
‘ BUDGET MANAGEMENT
MANAGEMENT

Figore 2. Schematic diagran of the functions required by the IT sysiem lor the Economic Resource Departmeni at Balokeng Rasimone
Platinmm Mine

The data for the current excavations is plotted and
extrapolaicd by the geologist, Plotting is undertaken either
via entry directly into the electronic plans or by digitizing
existing plans and interpretations. This combined
interpretation gives the structural model of the Merensky
Reef orebody required to design the mine.
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Mine design and layout
The mine design is undertaken in the mine design package
(CADSMinc™). All the necessary excavations are designed
to effectively mine the Merensky Reef orebody taking the
rock engineering, ventilation and geological constraints into
consideration. The dimensions of each excavation arc
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plotted in the design file for later use in scheduling and
determining the tonnage from Lhese excavations, thereby
generating the production profile. The design includes infer
alia work place name allocation and therefore section
identification, working cost vs. capital identification, on and
off reef identification, and primary vs. secondary
development identification.

Scheduling

The mining sequence is emulated by placing dependencies
on all the mine design elements in mine design package.
This allows the speed of mining, the delays for equipping,
the completion of the preceding excavations, etc. to be
simulated. The schedule of the critical path may be
determined as well as plug dates and the quantities
(volumes and tonnages) from all excavations for the desired
time periods (months, quarters, years, etc.). An interactive
and iterative process can be employed (o determine the best
mine design to efficiently mcet the required production
profile. The determination of bottlenecks is possible, as
well as the capacitics of all the infrastructure can be
determined. Some interactive work is required to determine
capacities of underground tramming systems and bells.

Valuation

A grade model is determined using the sample data
(Mineral Resource Management {(MRM)) and barcholes
using the modelling and geostatistics of the valuation
package (Datamine™). This integrated model is used to
predict the grade (concentration and content) for each of the
required time periods by evaluating the area to be mined in
that period. The mctal production profiles are then
generated. The determination of the ore resource is
complete when in combination with the mine design
criteria, it may be converted into the appropriate
reserve/resource category as per South African Code For
Reporting of Mineral Resources and Mineral Reserves
(SAMREC) for annual financial reporting.

The sample data consist of channel samples cut using a
diamond saw in on-reef excavations, Some 17-20 samples
(10-20 em long samples) per section are collected. The
borehole database consists of all the surface diamond
drilling, surface reverse circulation drilling, underground
prospect and underground cover drilling. Sampling of the
boreholes is routinely 15-20 cm long samples over some 2
m flanking the orebody. For reasons of statistical support,
boreholes with an inclination of less than 45° aud reverse
circulation boreholes are excluded from the grade
modelling process.

Technical plan costing

Once appraval of the preducticn plan is obtained, it is
costed. Although this is independent of the technical
systems, il is important that the technical systems output the
correct type of information to allow realistic costing. The
measurables such as square metres (m?) and lincar metres
(m) associaled with the stoping and development
respectively are used for costing while the revenue
calculation requires the gencrated tonnages and grades
together with the various recovery factors from the
processing plant.

Management of the mine

Operational management
The day to day management of the mine requires the use of
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a complimentary suvite of applications. The important
foundation are the plans of the underground excavalions as
well as the surface and underground infrastructure. These
plans form the basis for legal compliance with the
Department of Minerals and Energy for survey as well as
Lthe safety, health, environment and risk asscssment aspects
of the law.

Production management

Monthly plans are produced for the short-term planning as
required by individual mining sections. These plans are
reviewed monthly and the planning data entered into the
production booking (Daycall™) systemn. This system allows
individual undergreund working places to book daily
production and indicate why production may have becn
fost. All this information is collated by the system and
forms the basis for daily and weekly forecasts of production
for the mining sections. Critical ends can then be monitored
to ensure plans are mel.

At the end of the month, the survcy measurements are
entered against the working places deflined in production
booking:- a rcal advantage—the working place name does
not have Lo entered again. Once it is in the production
hooking/MRM system it is referenced and data may be
cnlered against it. Production booking is also used to assist
with the budgetary control. The bookings in the system
allow the allocation of the variable budget related to actual
production to be monitored on a daily and weekly basis.

Grade management

The management of the grade is an integral aspect of the
management of production. The Merensky Reef is a multi -
lithelogical mining entity. [t therefore requires divect
mining instructions. These are given in the form of best cut
instructions based on histograms from which tabulations arc
made for the various possible mining cuts (Figure 3). The
best cut can then be selected and the appropriate mining
instruction given. This optimizes metal production.

Grade management is dependent on the use of sample
data. The sample data are collected and collated in the
MRM system and used for the best cut detcrmination and
the valuation of the ore reserve as discussed carlier.

Architecture

The important compenents of the system are thus the plans
and planning in the mine design package (CADSMine™),
the orebody and grade modelling in Datamine™, the
production management in Daycall™ and MRM™™, The
main databases are the borehole databage in SABLE™, the
MRM™ databases for sampling and survey, and the pegs
database (Pegspro™). The use of centrally located servers
on the mine has allowed both databases and programs (o be
located cenfrally with the advantages of central backing up,
etc. The boreholc database is centrally located on one of the
geology desklops and shared with the 4 or 5 users. In all
cases the management of the data and access Lo it is
controlled using password and other access provisions.,
Unforiunately the negative is that power disruptions either
locally or regionally can affect the system as well as WAN
problems, e.g. lightning strikes can affeet the performance
of the system. Windows terminals have been employed to
minimize hardware costs.

Data entry is through specilic entry protocols for each
soflware programe. Where information is passed on to
another component of the system, robust import routincs
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Figure 3. Typical histogram produced by the MRM syslem and used to provide mining best cuf instructions

exist allowing the entry of specific data only once into the
system thereby reducing errors and allowing for only one
data source.

Conclusions

The system as implemented meets the requirements of the
ore reserve management from a technical perspective.
Although expensive to install and to maintain, especially
with the WAN, the superior planning and management
tools for the management of the production are extremely
beneficial for the efficient and successful mining of the ore
reserve, The financiat benefits are evident in the efficient
and accurate method of planning and managing of

production. Refinements and enhancements are continually
being generated and implemented via the effective
management of user groups,
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Glossary

Abbreviation Long Name Comment

BRPM Bafokeng Rasimone Platinum Mine Platinum mine in the Anglo Platinum Group
CADSMinc Mine design & schednling software

Datamine (Geological software modelling program

Daycall Daily production management program

ER Economic Resource Department—name of combined
department including geology, planning,
rock engineering, survey and ventilation

GMSI Graphic Mining Solutions International
IT Information Technology

m metres

m2 Square metres

MIS Management Information System
MRM Mineral Resource Management
Pegspro Survey pegs program

SABLE Borehole logging database program

SAMREC South African Code For Reporting of

Mineral Resources and Mineral Reserves
SCADA Supervisory Control and Data Acquisition
WAN Wide Area Network
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Company that designed the MRM
system for Anglo Platinum

Software developed by GMSI

System fo assist with the operation of
plant and underground infrastructure
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