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Pseudoflow

CAPEX Optimization

Topics
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Lerchs-Grossmann
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Lerchs-Grossmann
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Lerchs-Grossmann
 The objective of LG in it’s simplest form is to

Determine the exact optimal shape for a Open Pit in three dimensions

Using the value of the block and subject to the required pit slopes

 The shape

 Includes every block that is "worth mining" when waste stripping is taken into account.

Excludes every block that is not "worth mining".

The method uses the Values of the blocks and slopes, represented by “structure arcs”.
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Lerchs-Grossmann
 This model is 17 blocks long and 5 blocks high. 

 3 blocks contain potential ore, 

 All other blocks are waste and have the value -1.0
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Lerchs-Grossmann
 This is the ultimate Pit Shape for those parameters.
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Lerchs-Grossmann
 The previous problem covers off on a few different mathematical concepts 

Set & Graph, and

Maximum Closure of a Set.

 The same sort of problem can be described like this

 These same concepts have been extended in the field

of Operational Research to produce the likes of 

Pseudoflow as published by Hochbaum in 2008
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Pseudoflow
 The objective of Pseudoflow is to solve the same problem, but research has 

show it is more efficient than the other methods

 The same concepts of Set & Graph is used, however instead of solving directly 

for Maximum Closure of the Graph, you solve for a variated version of the graph, 

a flow graph or a flow network.
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Whittle
 Pseudoflow will be available as part of Whittle Core and in the Whittle 4.7.1 

release, this is scheduled for 7th July,

 Only enabled within the 64 bit version of Whittle,

 And then, only within the 64 bit Engine, and

 From the Optimization Tab, the user will need to select Pseudoflow if they wish to 

use it.
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Whittle – Timing Comparison with 9 Revenue Factors

24hrs 21mins

20mins
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Whittle – Memory Use

RAM (GB) 8 16 32 48 64

Active Arcs (M) 103 238 509 779 1,049
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Whittle – Differences in the results: LG Pit 1
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Whittle – Differences in the results: PS Pit 1
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Whittle – Differences in the results: LG Pit 2
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Whittle – Differences in the results: PS Pit 2
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Whittle
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Pseudoflow

CAPEX Optimization

Topics
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Simultaneous Optimization – SIMO
- GEOVIA Whittle Advanced Strategic Scheduling tool

- Optimises inputs simultaneously over life of mine

- Unlocks the hidden NPV 
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Au, g/t

Example 1: Dataset by Minelib

Block size 7.5 x 7.5 x 6

2.14 Mln blocks

Au grade only

http://mansci-web.uai.cl/minelib/

Mining cost $1.32/t

Processing cost $19/t

Mining Dilution 5%

Mining Recovery 95%

Processing Recovery 90%

Au price  $1300/oz

Slope angle 45 degrees

Mill capacity 3.3 Mt/year

Vertical Advance Rate 60 m

Disc. Rate 15%

Stockpile 

Rehandling Cost
$0.5/t

Study Inputs:

http://mansci-web.uai.cl/minelib/
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Step 1 – Pit Optimisation and Cutback selection

NPV Practical Pushbacks (Mining Width 30m)
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Milawa vs SIMO schedule comparison 

NPV $275M NPV $307M 12% increaseMilawa NPV Schedule SIMO Schedule
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Mining Limit Scenario Analysis – Contractor Mining

$307M
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Mining Limit Scenario Analysis – Owner Mining
N

P
V

, M
$

Mining Limit, Mt

$286M
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Mining fleet replacement in Year 6?

NPV $282M
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Traditional Mining Limit Scenario analysis

 Multiple Scenarios

 Iterative

 Time consuming
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Mining Limit – SIMO CAPEX Optimisation
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Mining Limit – SIMO CAPEX Optimisation
NPV $285M
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15 CAPEX Optmisation in SIMO

Conclusions

 Saves time (less Scenarios)

 Better results – optimal limits for each period

 Better (practical) schedules – trucks also have value!

 Applicable at any period of mine life

To consider:

 Correct cost models are essential

 Mining limit doesn’t include rehandling limit
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