VENTYX &

AN ABB COMPANY

Ventyx Intelligent Mining Solution

Ventyx MineScape

Specifically developed to meet the mining industry’s rigorous demands,
Ventyx MineScape 1s used at more than 200 of the world’s most complex
mining operations.

The Industry Challenges Incorporating many features, Ventyx MineScape offers
Rebounding from relatively low levels of capital exceptional ease-of-use through:
investment and exploration spending, many mining

: L : , * A Graphical Task interface (GTi), which seamlessly
companies are striving to achieve production targets merges MineScape’s various functions.

to maximize returns. These companies are under
pressure to increase output from existing mines and
bring new projects on line. A key element in the drive
for increased production and improved efficiency is
mine planning and modeling. With its mine design,

* Intuitive familiar working environment.

* True simultaneous multi-user access to all 3D data
and models.

* Advanced 3D CAD support.

geologic modeling and geologic database capabilities, : Mine_Scla?e dExthorer to browse projects and
Ventyx MineScape mine planning software can help manipulate data.

you meet the challenge. e Multi-user support in a network environment.
The Solution » Complex stratigraphic modeling functionality

including reverse faulting.

» Integration of the geologic database with modeling
and the 3D graphics environment

» An ability to replay dragline simulation.
» Surface-following for block model interpolation.

Specifically developed to meet the mining industry’s
rigorous demands, Ventyx MineScape is used at more
than 200 of the world’s most complex mining operations
from nickel mining in Russia to coal mining in Indonesia.

Ventyx MineScape is a suite of integrated solutions
designed for open cut and underground mining * Volume and reserves calculation.
operations for coal and metalliferous deposits. It

delivers extensive geologic modeling and mine design

functionality—making it the leading mine planning

solution globally.



Products

Core MineScape. Mandatory for all Ventyx MineScape
products, Core MineScape comprises a fully-
integrated, mining-based 3D CAD system. Supporting
custom programming and reporting, it provides a
comprehensive mining-oriented function library
including surface manipulation, gridding, transaction
and spreadsheet management facilities.|t also enables
direct viewing of AutoCAD ESRI shape files and
comprehensive plotting functionality.

Block Model. Perform efficient and accurate 3D
modeling of non stratigraphic deposits using
MineScape’s in-built CAD system to view and
manipulate the models. Generate 3D deposit models
with interpretation of geologic data for definition of
wireframe solids and export to third party optimization
tools such as Whittle 4D.

Geologic Database (GDB). Store downhole survey,
lithology and quality data, produce standard’, summary and
user-defined reports and graphically display the downhole
data. GDB displays lithology, intervals, geophysics and
correlation and contains specialized compositing and
washability functions.

Stratmodel. Perform complex stratigraphic modeling
functions including reverse faulting. Interactively manipulate
3D models including rendered displays in any orientation.

Dragline. Apply a variety of burden movement
techniques including pre-strip, cast blasting and
production dozing to simulate the execution of total pit
burden removal strategies.

Drill & Blast. Use the interactive 3D CAD environment
to quickly lay out an optimum blast pattern, project
holes to surfaces and export hole layout reports to
GPS-equipped drill rigs. Drill & Blast is integrated to
produce quick blast exclusion zones.
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Roads. Design haul roads interactively in 3D. Determine
cut and fill requirements for mass balancing and
optimization. Automatically generate reports for survey
and construction personnel in graphical or text formats.

Open Cut. Generate and test mine designs for short-
term production operations and long-term feasibility

studies. Use MineScape’s 3D CAD tools to visualize
and graphically interact with the design at any stage.

Survey. Generate survey instructions automatically
from mine plans. Input survey results from the field,
recorder or field book directly into the MineScape
database. Generate production reports and plans and
use the database information for further short-term
planning, reclamation and reconciliation.

Schedule. Optimize the mining method and sequence
by providing forecasts of material movement and
machine activities for long- and short-term operations.

Underground. Quickly produce and test short and
long-term mine designs. Visualize and manipulate a
design at any stage using MineScape’s interactive 3D
CAD tools. Incorporate the latest available information,
i.e. recent drilling and survey data, into the design.

The Benefits

Ventyx MineScape allows you to achieve optimal
efficiency in your mine planning operations, lowering
costs, maximizing mining operations and saving valuable
time. Designed to automate mine planning and geologic
analysis, it streamlines your engineering processes,
improves your productivity and increases your profit
potential.

Ventyx MineScape is the mine planning component

of Ventyx’s Mining Solution, which is the most
comprehensive and effective IT solution for the mining
industry. The Ventyx Mining Solution seamlessly
integrates information flows between all mining
activities and lowers mining costs through smarter use
of technology and information management systems.

www.yentyx.com

Ventyx, an ABB company, is the world’s
leading supplier of enterprise software and
services for essential industries such as
energy, mining, public infrastructure and
transportation. Ventyx solutions bridge the
gap between information technologies (IT)
and operational technologies (OT), enabling
clients to make faster, better-informed
decisions in both daily operations and long-
term planning strategies.

©2011 Ventyx, An ABB Company. All Rights Reserved.

Some of the world’s largest private and
public enterprises rely on Ventyx solutions
to minimize risk, enhance operational and
financial performance, and execute the right
strategies for the future.

To learn more about Ventyx solutions visit
www.ventyx.com or contact a Ventyx sales
representative today.
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Ventyx MineScape Survey
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Ventyx MineScape Survey controls the reduction
management and use of eld survey data.

Ventyx MineScape Survey controls the reduction
management and use of field survey data. The full
range of surveyors’ reduction transformation and
adjustment requirements are supported.

The Features

e Project setup — Involves definition of required
projection and local coordinate Ventyx MineScape
Survey controls the reduction management and
use of field survey data.

Data input — Manually enters or automatically
downloads directly from field data recorders, with
surveyor-defined codes automatically processed.
All instrument types are supported, from chains

and total stations to GPS and stereo digitisers, to
reflectorless and robotic survey instruments. Survey
data from other sources such as aerial surveys or
third-party packages can also be imported.

Company standards — Ensures the adherence of
all data to site and company standards using sets
of user-defined lookup tables.

Pre-processing — Uses coding conventions which
can include pre-processing instructions to the data
load process. Such instructions could be to delete
or offset points, fix their position by resection or
trilateration at load time, and to adjust prior entries.

Single command or step-by-step process —
Loads, pre-processes, reduces and displays data
at a single command. Alternatively, each step can
be processed separately and the results reviewed
and checked. Full reporting of errors, adjustments,
residuals and misclosures is provided. Processing
functions include full network adjustment,
traversing, leveling and coordinate transformation
(Helmert and Lauf).



e 3D - Loads data into a 3D space and makes data
immediately available for CAD editing.

e COGO - Provides an additional tailored set of
powerful COGO (COordinate GeOmetry) CAD
functions.

e Volumes — Includes triangulated sampling, cut
and fill, and section-based (end area) calculation
techniques.

e Upload - Supports the upload of any Ventyx
MineScape designs back to field recorders or
as plotted instructions to complete the cycle of
transcription-free field data management. Upload
of design information (from any MineScape
source) is just as easy, with positional information
for any purpose available as either plotted layout

instructions or directly written to field data recorders.

Ventyx MineScape Survey allows any
design to be automatically translated
into eld layout instructions.
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The Benefits

e Accurate — Eliminates the potential for transcription
errors by enabling the automatic transferral of
two-way data between Ventyx MineScape and field
data recorders. Any design can be automatically
translated into field layout instructions.

e Adherence to standards — Standardizes the
presentation of common information to minimize
the potential for subsequent interpretation error.
Standards can be changed at any time, and ALL
data will be updated. The same data can be reported
to any authority in the required coordinate system
without reprocessing.

e Integrated — Provides all authorized end users
(e.g. geology, engineering) with immediate access
to the most recent positional information, as all
Ventyx MineScape modules run across the same
databases.

www.yentyx.com

Ventyx, an ABB company, is the world’s
leading supplier of enterprise software and
services for essential industries such as
energy, mining, public infrastructure and
transportation. Ventyx solutions bridge the
gap between information technologies (IT)
and operational technologies (OT), enabling
clients to make faster, better-informed
decisions in both daily operations and long-
term planning strategies.

©2011 Ventyx, An ABB Company. All Rights Reserved.

Some of the world’s largest private and
public enterprises rely on Ventyx solutions
to minimize risk, enhance operational and
financial performance, and execute the right
strategies for the future.

To learn more about Ventyx solutions visit
www.ventyx.com or contact a Ventyx sales
representative today.
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Ventyx MineScape Stratmodel

Ventyx MineScape Stratmodel provides a sophisticated working
environment where stratigraphic deposits are modelled to
represent the local geology.

Ventyx MineScape Stratmodel provides a sophisticated
working environment where stratigraphic deposits are
modelled to represent the local geology. The geological
model is built using user-defined rules and becomes
the base for reserves and other mine planning work.

The Features

e Stratigraphic rules (schemas) — Based on user-
defined ‘elemental stratigraphy’. From these basic
units, the most complex stratigraphy, including
seam splits and pinchouts, can be progressively
defined and updated as deposit knowledge
advances.

* Modelling parameters — Includes a choice of
interpolators and modelling parameters such as
search radius and seam thickness parameters.

e Dirill holes — Stores and displays drill holes as
graphical 3D ‘objects’ or optionally accesses them
directly from the Ventyx MineScape GDB. A range
of graphical and non-graphical functions allows
editing and manipulation of the drill hole data. Drill
holes can be vertical or inclined. An optional direct
link to the Ventyx GDB product is provided.

e Structural data — Models normal and reverse

faults. Faults are stored as graphical 3D objects
and are supported by graphical functions to assist
in the interpretation and positioning of the faults.

Geologic interpretation — Controls the
occurrence of crop holes and holes not drilled deep
enough on a hole-by-hole basis.

Burn and washout — Designates interpreted
areas on non-occurrence.

Minesite data — In addition to drill holes, the
model can use production survey information and
digital terrain models to ensure the model is always
up-to-date with production.

Data validation — Displays borehole data versus
modelled horizons and includes reporting tools for
model accuracy.

Modelling — Incorporates an automated process,
enabling you to produce results quickly and
efficiently. Modelling rules are stored permanently,
so the addition of new data makes remodelling
merely a push-button process.

Graphical output — Stores sections, contour and



shaded maps in CAD in real-world coordinates.
Output is stored in the same context as input data
so the model can be directly compared to the
source data.

* Quality/washability — Interpolates quality or
grade information into geological or mining units
to produce a complete deposit model. Such
information can be in situ assays, simulated product
assays or ‘process assay’ tables. Product values
for different processing options, including coal
washability and froth recoveries, can subsequently
be determined from these tables. Quality
parameters can also be displayed graphically as
traces or histograms and contoured.

 Reserves — Using the Reserves subsystem,
stratigraphic and quality models, as well as any
MineScape surface, can be accessed directly.
Volumes and reserves are calculated for any
mining scenario, including dilution and/or losses.
These calculations can be used in other Ventyx
MineScape products, such as Schedule.

e Import/Export — Provides various import/export
options for ASCII, table, grid, and graphical data

types.
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The Benefits

e Accurate — Provides total control over the number
of stratigraphic units (e.g. coal seams) and
horizons, and their splitting relationships, enabling
any stratigraphic deposit to be accurately defined.

e Comprehensive — Uses ALL available information,
including vertical or inclined drill holes, pit survey,
digital terrain data, faults and areas defining
washouts. Interpreted control can be superimposed
in areas of structural complexity that are not well
represented by data.

e Easy to use — Enables automatic (one-step) model
generation, producing results quickly and efficiently.

e Integrated — Integrates with the Ventyx
MineScape Reserves and Quality subsystems and
the 3D CAD subsystem.

www.ventyx.com

Ventyx, an ABB company, is the world’s
leading supplier of enterprise software and
services for essential industries such as
energy, mining, public infrastructure and
transportation. Ventyx solutions bridge the
gap between information technologies (IT)
and operational technologies (OT), enabling
clients to make faster, better-informed
decisions in both daily operations and long-
term planning strategies.

©2011 Ventyx, An ABB Company. All Rights Reserved.

Some of the world’s largest private and
public enterprises rely on Ventyx solutions
to minimize risk, enhance operational and
financial performance, and execute the right
strategies for the future.

To learn more about Ventyx solutions visit
www.ventyx.com or contact a Ventyx sales
representative today.
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Ventyx MineScape Schedule
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Ventyx MineScape Schedule delivers complex scheduling and
CAD-based technology with production proven functional capability.

Ventyx MineScape Schedule optimizes the mining e Models — Consists of sets of rules according to how
method and sequence by providing forecasts of material can be mined, how equipment interacts and
material movement and machine activities for long- how ore is blended. These rules also identify what
term and short-term operations. It is the production should be highlighted to the scheduler as warnings,
scheduling product in daily use at some of the world’s under what conditions and why.

largest mines. e Mining equipment definitions — Includes

production rates, performance criteria and
availability calendars. Equipment performance can
be a function of mining conditions, moderated by
availability and productivity considerations, or simply
read from a table of measured performance.

e Schedule time — Defines detailed shift rosters
for each piece of equipment (including scheduled
maintenance and crib breaks) for short-term
planning or by using a user-structured calendar of
equipment availability.

e Interactive mining — Corroborates designs

The Features immediately by interactively mining the 3D
representation. This is aided by visual cues such
as shadings by grade/quality ratio, current face
positions highlighted within the 3D surveyed mine
image and any other Ventyx MineScape output,
such as contours and 3D wireframes of the design.
Face strings are automatically updated as mining
progresses. Alternatively, batch scheduling and
targeting using predefined sequences of mining

e Block database — Defines and associates
attributes, and assigns material types to form the
base framework for schedule definition, accumulation
and appraisal. Ventyx MineScape reserves are
directly available. A powerful spreadsheet-like block
database defines the resources to be manipulated
throughout the schedule.



may be used to quickly rank a choice of mining
scenarios.

e Time slicing — Simulates detailed mining
operations using a technique that advances all
active operations and activities concurrently,
through a user-specified time slice e.g. one shift.
The feasibility of a mining plan, considering inter-
equipment dependencies and possible contention,
may be fully evaluated.

e Material destinations — Models true material flow
by assigning destinations to each unit of material
being mined. Stockpiles may be managed, blending
alternatives studied, and dumping plans (including
pit backfilling) generated.

e OQutput — Presents schedules in a variety of forms
including bar and Gantt charts, reports of any
prescribed content and format, and plan or 3D plots
shaded by time.

e Backtracking and undoing — Allows complete
freedom to experiment with various what-if type
scenarios.
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e Tasks — Delineates mining sequences into tasks
that may be loosely associated, before scheduling,
to define the order of mining, priorities and inter-
dependencies.

The Benefits

e Comprehensive — Provides both a scheduling
language and runtime system in which models are
built and operated for each mine site’s particular
set of scheduling requirements. Models can be
progressively updated when and as required to
meet additional needs.

* Flexible — Enables ready evaluation of multiple
design and scheduling scenarios. A wide range
of scheduling options is provided, from the purely
interactive graphical scheduling of a design, to
spreadsheet-like creation and manipulation.

e Integrated — Assimilates design and scheduling
to provide a powerful planning environment. Direct
3D display of a schedule is available in conjunction
with the design and survey.
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Ventyx, an ABB company, is the world’s
leading supplier of enterprise software and
services for essential industries such as
energy, mining, public infrastructure and
transportation. Ventyx solutions bridge the
gap between information technologies (IT)
and operational technologies (OT), enabling
clients to make faster, better-informed
decisions in both daily operations and long-
term planning strategies.

©2011 Ventyx, An ABB Company. All Rights Reserved.

Some of the world’s largest private and
public enterprises rely on Ventyx solutions
to minimize risk, enhance operational and
financial performance, and execute the right
strategies for the future.

To learn more about Ventyx solutions visit
www.ventyx.com or contact a Ventyx sales
representative today.
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Ventyx MineScape Ring Design

Ventyx MineScape Ring Design helps optimize blast design
for success in precious metals mining.

Ventyx MineScape Ring Design provides an interactive e Intuitive blasthole design — Both angle and

3D CAD environment to create underground ring distance methods are catered for with blasthole
design, drill and blasting. The module is purpose-built spacing. Easy to use tools are provided to allow
to meet the specific needs of underground metals for standoff or overdrill. In addition, the module has
mining and allows the design of various methods of simple and intuitive blasthole editing functions.

underground mining. Styles supported include, but
are not limited to, block caving, long-hole and cut
and fill stope mining methods. Design parameters
are specified through templates resulting in accurate,
repeatable designs. Standard MineScape tools are
provided and Ring Design is fully integrated with all
other MineScape modules.

e Accurate rig position — Predefined rig offsets
which are editable and moveable in CAD are used
to define the rig position. Multiple rig positions are
allowed in each drive.

e Straightforward charging tools — Various
charging algorithms are provided to calculate
charge patterns. The charge lengths are displayed
graphically to quickly visualise and optimise.

The Features e E ortless delay allocation — Blast hole delays
are assigned automatically based on user defined

e One step orebody preparation — Wireframes parameters.
and drive designs are initially created by the
engineers and geologists. Ring Design provides = Blast summary - A blast summary may be created
tools to quickly slice these triangulations in for one or more blast rings. The summary may
preparation for the ring blast design. Several sub- include, but is not limited to, blast volumes, average
domains may be created from a single orebody blasthole lengths or total charged blasthole lengths.

outline.



e Reporting - Generate reports of all elements
contained within a blast ring. Several formats are
provided.

* Undo facility — Design steps may be undone at
any stage within the design process.

 Repeatability — All parameters used in the design
are stored and may be used again at any time. In
addition, once a ring design is created, it may be
kept as a template and applied to multiple sections.

Design parameters are speci ed
through templates resulting in
accurate, repeatable designs.

The Benefits

e 3D Visualisation — All designs are easily
visualised in the 3D view and any additional CAD
data may be displayed alongside to assist with the
design.

« Fully Integrated - Ring design functions interact
seamlessly with the MineScape data management
tools and other MineScape modules.

* Flexible — User defined parameters may be used
for site specific requirements.

e Easy to use — The tools used are intuitive and time
to learn is minimal.
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e Fast and accurate — All designs are based on site
survey and geological data. As the module is fully
integrated within MineScape, the most up to date
data is used. The design process rapidly refers to
the relevant information and generates the design
using the parameters provided.

e Automatic generation —The user can regenerate
new designs automatically, using predefined
templates.

www.ventyx.com

Ventyx, an ABB company, is the world’s
leading supplier of enterprise software and
services for essential industries such as
energy, mining, public infrastructure and
transportation. Ventyx solutions bridge the
gap between information technologies (IT)
and operational technologies (OT), enabling
clients to make faster, better-informed
decisions in both daily operations and long-
term planning strategies.

©2011 Ventyx, An ABB Company. All Rights Reserved.

Some of the world’s largest private and
public enterprises rely on Ventyx solutions
to minimize risk, enhance operational and
financial performance, and execute the right
strategies for the future.

To learn more about Ventyx solutions visit
www.ventyx.com or contact a Ventyx sales
representative today.



