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The strategy

CD  Lift the role of the operator:

— From setting individual loop setpoints

— To monitoring the process and only intervening on
exception

— The expertise lies with the metallurgists

.

* Ensure the process Is always running up against a
constraint.

» Develop process control solutions that can be
Implemented at other operations
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Daily production
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Performance monitoring
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Removing operators
from regulatory
control



The tactics

Stabilise the plant beginning at the front end

— Fix the instrumentation and apply good first principles control theory

Improve the operator situational awareness

— HMI graphics and alarming

ldentify the best process control solutions

— Model based and predictive control solutions
— Developed on the existing DCS platform (No fuzzy black boxes)

All process automation models are verified against metallurgical first principles
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The crusher

Added an encoder and implemented a dead time compensator on apron

feeder

This indirectly improved throughput

A consistent feed to CV02
CVO02 is a 1.2km long conveyer
Reduced overloading
Reduced spillage

« Often causing pull wire trips
Improved the availability of CV02




The improvements at
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 Reduced the excursions on the high end, increasing availability
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The SAG mill control

Operate within the following constraints

— SAG mill motor power and rotor current

— SAG mill weight

— SAG mill noise

— CVO04 pebble recycle conveyer

— Down stream copper tonnes limit (Cleaner constraint of 18t/hr copper)

Manipulated variables

— SAG mill feedrate
— SAG mill speed
— SAG mill density




1l control

The SAG m
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verything IS connected).

mill control represented as a P&ID.




The SAG Gain profile

SAG Feed gain profile

Controler Gain

Deviavtion from mill weight setpoint

IS gain profile moves depending on speed, power and




The SAG Improvement
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Analysis was done In 2012, no turther analysis has been conducted




Operator situational awareness

 The operator is part of the control system

 Without situational awareness

— The operator will be slower to respond
— Be more likely to make the wrong decision

 HMI graphic colours must be meaningful

o Alarms must be informative to the operator

 This is a huge topic and will not be covered in detall




Is the plant running well or not?







Phu Kham Processing plant
improvements achieved

— SAG mill and grinding circuit automation
o 2012 SAG speed and feedrate automation
« 2015 SAG noise analyser improves control
o 2017 SAG motor constrains improve reliability

» 2018 SAG density control — volumetric scanner on
CV03

— Rougher automation
» 2013 froth analysers control froth depth and airflow
« 2015 mass recovery determined by feed grade
« 2016 reagent automation

— Jameson cell, Cleaner 1, 2, 3 automation

« 2015 Airflow and froth depth profiles adjusted to suit
the grade

« 2017 Concentrate grade setpoints of each cleaner
bank automated

— The utilisation of the advanced automation exceeds 95%
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Automating a new plant

Business Operations managerial
objectives planning

Operational considerations

Daily production
reports

Performance monitoring
and reporting

Removing operators
from regulatory
control

Define the high level process
control objective.

— The top of the hierarchy of
control

This determines the holistic and
advanced control required

Which leads to the stabilising and
regulatory control needed.

Finally, the instrumentation
required to achieve the objective
IS identified
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Conclusion

Process control requires a strategic
approach

The obvious improvements realised by
reduced variation are:

— Allowing the process to run closer to its
constraints

* Increases throughput, recovery
and grades

* Reduces unnecessary stress on
the asset

The understated benefits are:

— The accuracy of metallurgical test work
Improves

— Allowing the control model to be
further improved

— The plant availability increaies




Important notices

This presentation has been prepared solely for informational purposes and not as
specific advice to any particular party or person. The information is based on publicly
available information, internally developed data and other sources. No independent
verification of those sources has been undertaken and where any opinion is
expressed in this presentation it is based on the assumptions and limitations
mentioned herein and is an expression of present opinion only. No warranties or
representations can be made as to the origin, validity, accuracy, completeness,
currency or reliability of the information. PanAust Limited (Company) disclaims and
excludes all liability (to the extent permitted by law), for losses, claims, damages,
demands, costs and expenses of whatever nature arising in any way out of or in
connection with the information, its accuracy, completeness or by reason of reliance
by any person on any of it. The Company does not have any obligation to advise any
person if it becomes aware of any inaccuracy in, or omission from, the information
contained in this presentation.
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