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Introduction 
Å Estimate of Copper Production Plans today is often imprecise 

Å Current tools to predict throughput and recovery are not enough fine to 
assure realistic results along the process chain and the time. 

Å The block model is quite approximate and it normally calculates under static 
process conditions. 

Å Dynamic phenomenological models properly complemented with predictive 
maintenance models, sensitive to characteristics of the ore, actual operational 
conditions and άǊŀƴŘƻƳέ process variability are needed to approach the 
reality.  

Å Also a cost/benefit algorithm is convenient to include in order to provide an 
economical viewpoint to take business decisions. 



Framework 

(Variability)2 = (Maintenance Issues)2 + (Random Variability)2  PLANNING WITH VARIABILITY: 



Models Description 
Blasting: Population balance approach (fully described in a separated paper 
Procemin 2018) 

Crushing: Population balance approach for the crushers and Tromp curve for the 
screen classifiers 

SAG milling: It has 4 submodels: (i) Population balance, (ii) Power consumption, 
(iii) Mass transport and (iv) Slurry evacuation 

Ball milling: It includes 3 submodels: (i) Population balance, (ii) Power 
consumption and (iii) Grate classifier when applies 

Flotation plant: 2-phase kinetic flotation model. Parameter sensitive to particle 
size profile, mineralogy, liberation, bubble size profile and operational conditions  

Maintenance model: Historical maintenance matrix, characteristics of the ores 
and operational condition. It predicts availability, downtime and troughput  

Cost/Benefit model: Cost distribution matrix, it estimates net benefit per period. 



Impact of Variability on Planning Issues 

Production according the year average plan is 231,775 t Cu while the monthly 
plan estimates 229,366 t Cu. The daily plan which is the most realistic, indicates 
just 228,683 t Cu, that is, over 3,000 tons difference between the extremes. 

Linear estimation approaches such as Kriging and similar are not valid to set 
continuity for non-linear and non-additive variables such recovery, because what 
is gain by over recovery is in most cases lower that what is lost by under recovery. 

 


