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A Blending Case
Study

Blending ores from multiple stockpiles is a common
mining operation. Most mines rely on spreadsheet-
based calculations to program blends for processing
feeds. These stockpile drawdown schedules often owe
more to intuition than science, making for unreliable
forecasts and lost profit opportunities.

MineCo's Manganese mining and processing operation
included multiple pits, grades, products, and other
factors that made production forecasting particularly

difficult.

XempleX created an automated blending solution for
MineCo to calculate optimum blends and production
forecasts for the entire life of mine (LOM). Reports
were presented in a familiar format, but all data
consolidation and calculations were managed in the
flexible and controlled XempleX environment.

The solution was extremely cost-effective, paying for
itself almost immediately through increases in
production efficiency.
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A complex mining
and recovery
operation.

Optimise crusher
feeds and product
blends.

Reliable production
forecasts for the
entire LOM.

Infroduction

MineCo has a large Australian Manganese (Mn) mining and recovery
operation. Their site has a large number of working pits producing
seven types of ore, all transported to a common stockpiling area.

Each ore type is classified by Mn grade, contaminant content (P, Pb,
Fe, Al,O, and Si0,), and other physical properties, and is tagged by
colour. Each colour has different crushing requirements, which affects
equipment capacity calculations. Each colour also has different
recovery characteristics.

Processed product is stockpiled as High Grade (HG) or Low Grade
(LG) lump or fines. Customer orders for lump or fines of a specific
grade profile are fulfilled by blending from the HG and LG stockpiles
as required.

MineCo needed a system to calculate blending profiles to produce the
four base ore products with specific quality characteristics. Initial
attempts using spreadsheets depended heavily on operator knowledge
and their ability to estimate blending solutions. It could take several
days to run a single scenario for even a few years of mine operation.
Complete life of mine (LOM) simulations were impractical.

XempleX provided a solution to manage the blending requirements of
MineCo's multiple pits, 7 colours and 4 products. It was easy to use,
ran in a fraction of the time of the old solution, featured familiar report
types, minimised data entry, automated schedule import and
consolidation, and was easily extendable.

The availability of high quality information for the entire LOM made
it possible to make better planning decisions and increase revenue.

This paper describes how the XempleX solution consolidated mine
schedule information and devised a processing schedule to extract the
maximum amount of specified product over the entire LOM.

The company name "MineCo" is an alias. Data and reports have been
altered to protect commercial confidentiality.

Copyright 2008 XempleX Pty Ltd
www.xemplex.com

Page 2 of 10
A Blending Case Study



Automated data
consolidation direct
from mine schedules.
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The first and most simple data management task was to combine over
a dozen pit mining schedules into seven feeds, for each of the ore type

colours. This was achieved with an automated XempleX data import
and consolidation process. Displayed as a chart, this information
graphically illustrated how the schedules would combine over the
entire LOM.
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Figure 1: Scheduled life of mine production of 7 ore types out of multiple pits.
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It is clear that the schedules in this scenario would lead to uneven rates

of ore extraction. Whether this would have an impact on production
would be be revealed by the XempleX production forecasts.

ROM stockpiles

Ore stockpiles grow with mine operations and shrink with the

demands of processing. A simple schedule consolidation can show the

growth of stockpiles, but is not able to model drawdown.

The XempleX blending solution modelled both the growth and
drawdown of these stockpiles for the entire LOM.
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In this example, "Red" is high grade ore always in demand for
crushing and blending. Around August 2011, the supply of Red ore is
forecast to outstrip the other feed colours, such that the amount mined
could not be used in the required product blends. The Red stockpile

will grow rapidly.
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Figure 2: Red ROM stockpile closing balance for each month in LOM.

The next chart shows the behaviour of the "Blue" ore stockpile. This
report illustrates that there is rarely a surplus of Blue ore. An empty
stockpile may indicate an undersupply that limits blending options,
and results in the surplus Red as shown above.

w

ik}

[

[

o

|_

;Q o fus] = o -— — [ | | ] o =T

= & £ § & § &5 & &5 & & &g

=l o =l b =l b 7 o 7 o =l o

o o o o o o o o] o o o o

§ 8 5 E FEFEZFEFE

Figure 3: Blue stockpile closing balance for each month in LOM.
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Find weaknesses in
supply.

Don't waste profits
by overshooting
grade targets.

A multi-variate

blending algorithm.
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If the process feed forecast predicts that there will be insufficient ore
to process at full capacity, these ROM stockpile reports can be used to
identify which colour's lines of supply are the problem. It may then be
possible to adjust the mining schedules to compensate.

Process feeds

The goal of the recovery and blending processes is to generate the
maximum quantity of product that is as close to minimum tolerances
as possible. Supplying higher grade material than the customer is
paying for is simply a waste of profits.

The first step is to specify product tolerances. These figures needed
only to be entered once for each scenario, using a simple form as
illustrated below. This single point of entry significantly reduced the
risk of error.

Ore Type
Specifications HGL | LGL | HGF | LGF
fln (min. ] 47% | 3B% | 43% | I6%
Fe (max.) 7 % 15% | 8% | 16%
SI02 (max.) 14% | 12% [ 14% | 1%
AI203 (e 1% 1% 1% | 1.8%
F (max.) 0.07% [0.058% |0.07% [ 0.053%

Figure 4. Sample product specifications for Manganese ore.

The XempleX multi-variate blending algorithm was used to determine
the best available processing and recovery program to meet these
goals. It incorporated ROM feeds directly from the mine schedule, and
included practical operational limits such as crusher capacity. Both
crusher capacity and recovery calculations varied with the type of ore
feed.

A process feed chart displayed month-by-month blends for the entire
LOM.
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Process Feed by Colour

O Yellaw
% J m R.ed
z @ Pink
g B Crange
— W Green
M Blue
@ = — — I3 o 5] -+
g 2 g = 3 = g 5
o o o o o o i) o
S 3 - 3 - E w w
Figure 5: Optimum process feed blends calculated to meet product quality characteristics.
Ideally, every month of production should run at maximum processing
Plan for maximum capacity. This report allowed MineCo to identify the times where the
production mine schedules would create shortages in processing feeds (see 2008,
capacity. 2011 and 2013). This information could be used to modify the
schedule of one or more pits to ensure that the crusher works
continuously to capacity, and with the best blend.
The figures for individual months could also be examined in detail.
The following chart shows the crusher throughput for July 2010.
July 2010 Total ROM Feed to Crusher
Yellow
Red Blue
Pink
Green
Orange
Figure 6. Sample report of Crusher (process) feed blend forecast for the month of
July 2010, in Tonnes.
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Product feeds
Forecast product

quantity and
composition.

The XempleX blending solution was able to forecast the exact
quantities and composition of saleable product produced for each
month in the LOM. Composition profiles included both Mn content
and contaminant levels for ALQO,, Fe, P, Pb and SiO.,.

In the following report, each horizontal bar shows the level of one
component within its own tolerance range. Mn should ideally be as
close to the minimum grade as possible, while contaminants may fall
anywhere within their individual tolerances.
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Figure 7: Sample report of monthly product feed of Mn High Grade Lump and High
Grade Fines for July 2010.

Copyright 2008 XempleX Pty Ltd Page 7 of 10
www.xemplex.com A Blending Case Study



\/
A/
0,00

*atede XempleX

Product stockpiles

LOM product The final set of reports shows the forecast amounts of each product for

forecasfs. the entire LOM.
This sample chart shows the cumulative High Grade Lump Mn
production output under the proposed mine schedule.
High Grade Lump Stockpile
w
]
C
c
(5]
|_
oo 3] ] L] = — — (] [ [an] ] ==
fm] fia ] fin] — _ — — — — — — —_
= = = - = = = = =1 = = =
] ) pay ) ] pag) 2 pag ) = pan) ) ] )
= ak] = ak] o} o = ak] = [ak} = ak]
T w =y W = w I w e w =y w

Figure 8: High Grade Lump product stockpile over LOM.

It would take only minutes to recalculate these figures for a new
scenario based on different quality parameters, or for a different mine
schedule.

The future

Extend, expand,

improve. Easily. This blending solution will be able to adapt easily and quickly to

changes to the mine, schedule, product parameters, or equipment
parameters. Additional reports and functionality can also be added as
required and without disruption to operational systems.

It can be extended through the production and supply chain to provide
additional blend process support in both planning and operations.
Potential applications include mine post processing, processing to
port, and port to ship.
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Maximise mining
profits.

XempleX business
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XempleX solutions can be deployed rapidly and are extremely
flexible. They can support different schedule formats, product quality
parameters, ore types or recovery calculations. Time scales and
reporting periods can be as long- or short-term as required.

Conclusion

Blending is an important mining operation, and getting it right can
help to maximise the potential of a mineral resource. In even relatively
simple operations, performing blending calculations with generic
desktop tools can be time consuming and inaccurate, both increasing
costs and reducing profits.

XempleX provided a life of mine blending solution that managed the
complexities of consolidated ROM feeds, and crusher and recovery
characteristics for multiple types of ore. For MineCo this significantly
increased their opportunities for profit.

XempleX can provide dependable solutions for integrating and
consolidating financial, accounting, geotechnical, and processing data
associated with mining and resources industries. In partnership with
industry specialists, a XempleX solution can be created for any type of
organisation.

Contact your local XempleX consultant to discover how your
organisation can benefit from this new perspective in business
solution design.

Contact

To find out more about XempleX solutions, or if you are interested in
becoming a XempleX consultant, contact:

XempleX Pty Ltd

Level 3, 220 St Georges Terrace
Perth, Western Australia 6000
AUSTRALIA

Telephone: +61 8 9480 1186
Facsimile: +61 8 9480 1199
Web: http://www.xemplex.com
E-mail: xemplex@xemplex.com
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Version: 1

Copyright ©2005-2008 XempleX Pty Ltd. All Rights Reserved.

XempleX, XempleX Professional, XempleX Enterprise Broker, Xemplet and the XempleX logo
family are trademarks of XempleX Pty. Ltd.

Windows and the Microsoft Excel logo are registered trademarks of Microsoft Corporation in the
United States and other countries.

AuthorIT™ is a trademark of AuthorIT Software Corporation Ltd.

All other trademarks remain the property of their respective owners.

XempleX technologies are protected by the following patents: South Africa 2002/3118.
International Patents Pending.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any
form or by any means, electronic, mechanical, photocopying, recording or otherwise without the
prior written permission of XempleX Pty Ltd.

This document was created by Stephanie Bateman-Graham using AuthorIT™, Total Document
Creation.

XempleX Pty Ltd

Level 3, 220 St Georges Terrace
Perth

Western Australia 6000
AUSTRALIA

+61 -8 9480 1186
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Copyright 2008 XempleX Pty Ltd
www.xemplex.com

Page 10 of 10
A Blending Case Study



	A Blending Case Study
	 Introduction
	ROM feeds
	ROM stockpiles
	Process feeds
	Product feeds
	Product stockpiles
	The future
	Conclusion
	Contact



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


