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Introduction

Estimateof CopperProductionPlanstoday is often imprecise

Current tools to predict throughput and recovery are not enough fine to
assurerealisticresultsalongthe processchainandthe time.

A Theblock model is quite approximateand it normally calculatesunder static
processconditions

A Dynamicphenomenologicamodels properly complementedwith predictive
maimtenamamadeﬂs,samsjtmet@ characteristic®of the ore, actualoperational
conditions and &NJdoy"Rp2odess variability are needed to approach the
reality.

A Alsoa cost/benefit algorithm is convenientto includein order to provide an
economicalviewpointto take businessecisions
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Framework

Dynamic Database: Geology, Geomechanics, Geotechnics, Structural Geology, Sail
Mechanics, Hydrogeology, Operational Conditions, Maintenance, Metallurgy and Cost

0

3D Physical Quality Model
(Mine and Plant Attributes)

3D Grades Model (Valuable
Metals and Contaminants)

3D Mineralogy Model
(Metals and Gangue)

Vs

Other
Uses

INTEGRATED DYNAMIC SIMULATOR

Process and Qperation

* Drilling and Blast
* Primary Crushing
» SAG/Ball Milling
» Flotation

| Maintenance |

* Drilling and Blast
* Primary Crushing
» SAG/Ball Milling
* Flotation

| Cost |

» Drilling and Blast
* Primary Crushing
» SAG/Ball Milling
» Flotation
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{Recovery, grades, throughput,} Reliability, availability, utilisation,

operational conditions

PLANNINGWH HVARIABILIT

downtime, net throughput

U

Prices, cost, incomes,
benefit

Y(Variability)? = (Maintenancelssue¥ + (Randomvariability)?




Models Description

Blasting Population balance approach (fully describedin a separated paper
Procemin2018)

Crushing Populationbalanceapproachfor the crushersand Tromp curve for the
screenclassifiers

SAGMIlling: It has4 submaodels (i) Populationbalance,(ii) Power consumption,
(ili) Masstransportand (iv) Slurryevacuation

Ball milling: It includes 3 submodels (i) Population balance, (i) Power
consumptionand (iii) Grateclassifierwhen applies

Flotation plant: 2-phasekinetic flotation model. Parametersensitiveto particle
sizeprofile, mineralogyliberation, bubblesizeprofile and operationalconditions

Maintenancemodel Historical maintenancematrix, characteristicsof the ores
and operationalcondition It predictsavailability,downtime and troughput

Cost/Benefimodel Costdistribution matrix, it estimatesnet benefit per period.




Impactof Variability on Planninglssues

Productionaccordingthe year averageplan is 231,775t Cuwhile the monthly
plan estimates229,366t Cu Thedaily plan which is the most realistic,indicates
just 228,683t Cu,that is, over 3,000tons differencebetweenthe extremes

Linear estimation approachessuch as Krigingand similar are not valid to set
continuity for non-linear and non-additive variablessuchrecovery,becausewhat
IS gainby over recoveryis in most casedower that what islost by underrecovery
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