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Mine Planning Present

Long-Term Production Short-Term Production Ore Control
Scheduling Scheduling e QOre Loss
1 A
' ' ' \ *  Dilution
*  Mixing

Blast movement

SMUs based on Mining Cut Destination Scheduling Mine KPI
Blasthole data Design Selection e  Grades
. * Tonnage
Blocks I SMUS M|n|ng Cuts

*  Fragmentation

Neils G. et al. A mathematical model for the scheduling and definition of mining cuts in short-term mine planning
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Carmen de Andacollo, Teck Resources Ltda

Carmen de Andacollo

Teck
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Shovelsense: Each Bucket Equals A Data Collection Event

Loading Ends

X-ray Emision Ends

X-ray Emision Starts

MineSense Edge Computer
| delivers grade to FMS for real Load|ng Starts
ié | time diversions e
X odified after
Svanberg et
al., 2021
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ShovelSense Clients

Mines in Operation

Copper Mountain (Canada)

Taseko Gibraltar (Canada)

TECK Highland Valley Copper (Canada)
TECK Carmen de Andacollo (Chile)
Antamina (Peru)

Hudbay Constancia (Peru)

Mines in Industrial Validation

BHP Minera Spence & Escondida (Chile)
Antapaccay (Peru)

Collahuasi (Chile)
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Key Performance Indicators Definitions

Availability
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ShovelSense availability
above 80% success

ShovelSense Availability criteria

Head laser issues before PM, all heads replaced on

Comments

. Main communication cable damaged by rock

. Moxa AP installed; communications restored
scheduled PM, Shovel back online Oct 15

X
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100%
80%
60%
40%
20%
0
S

Q . o 9 $ T 2 S S 0 *  Ch3 Cable damaged, other heads working well
| (] | | |
%) © [32) o o —
« | s - g | 3 9 & 2
oo o M~ = - =z
7 7% 3 g ° 8 8
=} (]
<< %]



PERUMIN | TECNOL@SIA

35 CONVENCION MINERA INNOVACION Y SOSTENIBILIDAD

ShovelSense Precision

Test 3

Test 1

Test 4

Test 2

All tests returned CV
below success criteria of
0.2

0,07 Trial average CV

i 0,03 CV
0,07 CV
-IH 0,06 CV
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0.25 0.3 0.35 0.4 0.45
% Total Cu
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MAPE = 20% success
criteria with the final

Aggregate Scale ShovelSense Accuracy calibrated model
13% Trial average MAPE

CDA Cu 2021-11-08
Hourly Data N: 453 MAE: 0.044 MAPE: 0.17
Shift Data N: 66 MAE: 0.035 MAPE: 0.13
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* Hourly Data

Different dataset conditions (Pre rss|. @ ShiR Data
and Post Blast)
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ShovelSense performs well at the

Final Trial Accuracy Results
Hourly and Shift scale

e
w
v

Blasthole Avg (Cu %)
°
w

* Low Mean Absolute Error MAE MAPE
(MAE) Hourly Level 0.044 % TCu 17 %
N , Shift Level 0.035 % TCu 13 %
* Low Mean Absolute 015 A
Percentage Error (MAPE) - /.

Data impacted by soluble Cu

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6

SS Prediction (Cu %)
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Accuracy Field Test Description

3o R
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MAPE < 20% success
criteria with the final

ShovelSense Accuracy Field Test calibrated model

11,1% Field Test average MAPE

0.38

Mean Absolute Error (MAE)

0.3 E r. ro r ShovelSense Block Model

0o Minimum 0,06 % TCu 0,06 % TCu
Maximun 0,074 % TCu 0,099 % TCu

0.19 Average 0,026 % TCu 0,056 % TCu

Mean Absolute Percentage Error (MAPE)

0001 ShovelSense Block Model
Minimum 1,9% 3,3%
Maximun 24% 108,9%
Truck 1 Truck 2 Truck 3 Truck 4 Truck 5
Average 11,1% 37,66%
Assay =SS ——BM



PERUMIN

35 CONVENCION MINERA

ShovelSense Accuracy Field Test

CDA Field Accuracy Test
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ShovelSense accuracy
perfectly aligned with the
lab assay results

Higher certainty in the contact zones

0.45
Source
® Block Model :
0.4 @ ShovelSense :
Waste Mineral Waste
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Technology Quality Control Summary
\ Availability

Precision

Accuracy

v
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MineSense adds value to your orebody Transforming the
Future of Mining

¢ ShovelSense proved to be a mechanically robust system, that produces precise and
accurate grade predictions capable of adding incredible Value to CDA.

*  ShovelSense material classification aligned with the lab assay results, the Block Model
misclassified 2 of the 5 trucks.

*  During the accuracy field test ShovelSense grades were significantly more accurate than the
Block Model estimates, 25% lower MAPE.

*  ShovelSense introduces a new dataset that provides a greater granularity that can unlock
the potential of the mine and improve operational efficiency.
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