TRoad Mapping the Digital Transformation
Where are the Most Impactiul Changes to be Made?

Optimizing Mine Performance Through Digital Innovation Seminar, October 18,2017
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Copyright © Hatch 2017. All Rights Reserved.



0

—— R —

B ——

\_

t’s likely that you encounter many ideas for improvement ...

— Increase productivity in the mine!
— Better trucks!
— More computers!

— Better maintenance systems!

Better handling!
Improved recovery!
More Capacity!
Tailings dam lift!

...Assessing whether these generate real business value can be challenging
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Digital buzzwords and catch phrases add more confusion ...

Orchestration and Automation

— Internet of Things

— Internet of Everything — Industry 4.0
— Fog Computing — Advanced Analytics
— OT/IT Convergence — Etc...etc...etc.

...implying that you have to “reframe” your digital “journey” by adopting a bit of “blue sky thinking”
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The risk is a scatter gun approach applying point solutions

that give incremental or no value ...

Solution Providers in Mining
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...Failing to capitalise on the full transformative power of
technology
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Improvement (%)
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1-5%

+ Real Time Condition Monitoring

= Predictive Maintenance

« Digital Inspections

* Maintenance Planning
Optimisation

+ Automated Maintenance
Scheduling

10-15%

Automation and Operator

\ * Advanced Process
Throughput Control

and Cost +  Cloud Control
*  Autonomous Load and
Haul
— « Stacker / Reclaimer
Automation

Current

Automation Era

+ Separation of people and equipment
= Managing the logistics of the operation
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Safe, Smart Mining

+ Connected Worker

«  Gamification
20 % + Predictive Safety

Systems

« Biometric fatigue
monitoring

* Real time OHS
monitoring

Resources Utilisation

« Energy Management and
Renewables

«  Water Management

+«  Community Engagement

+ Low Grade Processing

+  Waste Reduction

= Alternate mining method

5%

20 %

Integrated Operations

+ Collaborative
Environments

+ Short Interval Control

+ Performance and
Innovation Centres

+ loT Platforms

« Big Data and Analytics
+ Virtual and Augmented
Throughput Reality

« Digital Twin

3_49, | *+ Mobile Technologies
— D , «  UAVs and Smart Sensors

Digital Transformation

Network Era
Thinking dominant focussing on collaboration, innovation and decision speed
Managing actions — turning data into smarter decisions and optimised actions.

Future
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Adigitalisation strategy can mitigate the risk by providing
robust and practical direction

Top Down Approach Outcomes
Input
e Whatisour vision? * Plan sufficiently far ahead
* What are we doing? » How faris farenough
e Forwho? e Have we thought of unique ideas
e And why? * What difference do all ideas make

Mission Roadmap
Statement
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The approach benefits from bottom up - top down tension...

I 4 Validate with site and HQ stakeholders

5 Filter by strategic alignment

Safety / compliance improvement
Cost/ production improvement
Improved resource use

Bottom up consultation

= Value Drivers
= Gaps and opportunities
= Points of value chain integration

7 Roadmap
and Strategy

Benchmark study

TECHNOLOGY REMAINS A GAME CHANGER FOR CLIENT

cistonﬂé\(l Google

- |EChﬂO|Ogy Landscapem M\ﬂlﬂg
Mellon |
ST

* Adjacent Industry Technologies
= Industry Themes

Past/ Current Technology
Roadmap

= Current technology roadmap

6 Prioritise on

= Pastinitiatives
= Objectives and Mission Value add
Capex
Competency

Site alignment
Industry maturity

...Ensuring that the review is grounded in strategic and operational context.

HATCH
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Strategy development challenges are handled with flexibility
and customisation of execution

* Poorly defined vision

Model uncertainty and
benefits modelling

Connecting
Understanding the Business
current challenges Challenges with
Technology

Develop / Validate
Technology
Strategy Roadmap

7
s
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Functional versus value chain
focus
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A consolidated list of challenges and opportunities should
arise from the bottom up consultations

Case Study
Insights
What are the pain points, opportunities and
x gaps - including value chain?
‘ . What is out there?
Value
Dri
(ELS What does our dream ook like?
Challenges
. = How do we get there? Quick wins? Opportunities
Gaps
Who needs to be empowered?

1. Large number of items identified with challenges not exclusively related to technology or digital
2. Served to promote greater buy in of road mapping process
3. Function focussed

Copyright © Hatch 2017. All Rights Reserved. H AT C H



Theme level benchmarks provide an early view on the
potential size of the prize

ALTTOMATION AN NADERATAR ACSICTANCE

T EQUIPMENT PERFORMANCE & MAINTENANCE
EXCELLENCE 10-30%
Theme 3 o
z
.c—_) Predictive maintenance is to allow and of corrective maintenance, and fo prevent
B8 unexpected equipment failures Usmg sensors to monitor the health of machinery in use, companies can shift to a condition-
% based i model (mai when there is an actual need through predictive analytics) rather than
m relying on a regular maintenance schedule or repairing equipment only when it breaks down.
=)

CORE TRENDS &

CORE TRENDS
& CONCEPTS

Projects and case studies - Predictive Maintenance Case Study, Major Gold Mine
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The mine is now operating with 1% of major
components in critical condition

Increased availability and extended equipment life
have saved the mine over $7 million

The mine has improved its productivity, profitability
and performance

61 % increase in component life

Anecdotally, predictive maintenance strategiesin
the oil and gas industry give similar cost reductions
(20 —30%)

Assume a conservative lower limit of 10 % cost
reduction.

Case Study Insights

Themes

Enablers

Concepts

An understanding of the broad themes
relevant to an operation can effectively direct
the benchmarking

Calibration for the local context must be done
upfront

Coarse sizing and benchmarking needs to be
combined with detailed operational context.
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Synthesising the roadmap involves validation, consolidation
and prioritisation of all study initiatives

4 Validate with site and HQ stakeholders @ m
[ -
5 Filter by strategic alignment
Safety / compliance improvement
Cost/ production improvement B‘
Improved resource use
S| ==
AN = S
\
CamegieNellon L"w 9 E
THE ROBOTICSINSTITUTE |
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6 Prioritise on
Value add
Capex
Competency
Site alignment | )
Industry maturity Case Study Insights
" Programmes developed in themes to assign ownership
" Project dependencies especially around infrastructure
" Value chain integration - cross functional initiatives per theme.
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Successfully implementing the roadmap needs robust
change management and governance

°
Why? Technology Case Study Insights

Key MoC considerations

Info Gap 4-8 hours <5min  |Everyoneseesthis — > captured perinitiative
Impact Reactive Proactive e s
P Reporting Reporting &lntegration . .
, i Study and implementation
Meetings, ' RKTDaILT'me i InBGvation team structure
Systems Rep;brgsb,lgls\/alk Predict,ive A benchmarked with
Trending iceéberg recommendations
Action Gap 4 hours <10 mins
v Site / HQ pipeline
e . . 9 o interaction recommended
Massive Culture Shift Process
—  Clear definition of what digital is and isn’t -~ Awareness of role changes and skills needed
- Management of digital technology pipeline from conceptto - Digital project governance - programme steercoms, value
implementation measurement, funding
- Encouraging handover and ongoing site ownership - Study and implementation team structuring
— Awareness of operating procedure and standards changes —  Build versus buy
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Quantifiable strategy development requires at least high
level benefit and capex estimates ...

Capex

Operational Risks

Database pricing Operations risk registers

Past projects Business risk registers

Factorising
@ <@
o Desktop Research =
S5 &=
= )
= c
c @©
© >
= o
(@7 c
)
Benefits
Modelled Priority Safety Events

SME Estimate Safety Incident History

Known Deficiency Improvement Safety risk registers

Desktop Research
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Thank you.

For more information,
please visit www.hatch.com
or contact Thessygan.Moodley@hatch.com
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