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Who we are

More than 150 years in operation

One of the largest lead mining districts in the world
Global provider of lead, zinc and copper concentrates
Recycle ~ 13.5 million batteries each year

Fabricated Products plant in Arizona and an oxide plant in
Washington
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Top Down or Bottom Up?

Top Down
Starts with
Senior Management

Bottom Up
Starts with the
Workforce




Barriers

= Cultural acceptance
= Difficulty justifying spend
" Not enough people

= Lack of an underground communication
iInfrastructure
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Types of Data Analytics

Anablgics Human Input

Descriptive
What happened?

Diagnostic
Why did it happen?

Predictive - .
Data What will happen? Decision

Decision Support
Prescriptive

What should | do?
Decision Automation




Projects-Descriptive/Diagnostic
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Projects-Mill Predictive Analytics
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Projects-Predictive Maintenance UG Equipment

Failure Probability
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SENSOR DATA UPTAKE INSIGHT
) - Brake Accumulator Identify early sign of
Pressure wear in accumulators. 1f
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Projects-Mobile Data Capture
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Projects-Fleet Management
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Projects - Safety
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Projects-Light Rail with Factory Talk Metrics
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Set an Appropriate Organizational Structure

Centralized Decentralized

Federated with CDO as Federated with CDO

i | Completely
decentralized

Completely centralized !
! first line of defense as “facilitator™

CDO unit

I - 1 T T 1 T I 1 1 :
i
Data owner = = = -----
I

units il
I I

Evaluation @& Difficult to implement |i1'i &2 Simplifies access fo &» Keeps responsibility for || € Highly agile in data
federated organizafion i: data data in business changes and innovation

& Data change becume‘sii Improves data quality & Prioritizes for enterprise || @ Potential inefficiencies

slow in large organi- i: for enterprise data data needs in data operations
zation & Danger of overoading & Difficult to establish
CDO organization mandate inconsistencies

| @ High risk of data

FOURCE: Mokineey




Find a Data Scientist/Translator




Find a Committed Champion
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Assign the Right People to the Team




Find the Right Use Cases

High Value
t Building an \ Jumpstart

o Analytical
Discovering \ Foundation
Insightful \
'\, Information ‘-.1

1111

Low Value




Find Funding

= Find creative ways to finance technology purchases

— Include cost of new OEE system in a large light-rail
Implementation

— Fund drone and mobile data entry projects from IT
savings from reducing ‘lights on’ projects

= Structure agreements with partners in novel ways
— Gainsharing

— Fixed fee Proof of Concepts (PoCs) with no-cost
software licenses

— Payment only required on decision to proceed
— Cost of PoC refunded over life of system
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Work with the Right Partners/Contracts

" Find the right partners
= Start with smaller, staged investments

= Prove technology through Proof of Concept before
signing long-term deals

= Be specific in expectations in the Statement of Work
= Provide time in the schedule for legal review!

= Require blind tests on predictive analytics PoCs

= Try to be fair

Proof of Production Post
C t Gate Launch
once p La unc h Review




Use Flexible Technology Platforms

= Have ‘sandboxes’ available to try new technology
— Virtual machines
— Cloud storage

= Get agreement with IT on standards for PoCs vs.
production systems

" Know what data you already have and use it

0100001

App Server
F‘E’H~ __;)_J
I

= Plan for scale-up early on i




Engage End-Users

= Understand your stakeholders/build relationships

" |nvolve stakeholders throughout the process
— Requirements gathering
— Validating data “reasonableness”
— Lessons learned

= Get technology into users hands
= Ensure predictive analytics isn’t a black box
= Don’t use analytics only to punish employees

" Provide assistance on making decisions on what to do
based on the data provided




Engage Middle and Upper Management

= Use a steering committee as a platform to educate
executives on analytics

" Provide training on how to ask questions about the data
= Use frequent retrospectives to discover what isn't working
= Show the dollar impact of the change

= Plan upfront for success
— Strong business case
— Good communication strategy
— Timing is everything!




Track and Report Progress
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Track and Report Progress

Possible Target Actual Realization
Opportunity Savings Savings Savings Percentage
Reduce Operator Delays $ 300 $ 200 $ 100 50%
Reduce Tire Costs $ 200 $ 150 $ 160 107%
Optimize Equipment Replacement $ 500 $ 250 $ 220 88%
TOTAL $ 1,000 $ 600 $ 480 80%

Richaird Menzah

Francis Yawson

Eric Adisiei




Next Steps

Analytics Roadmap

Cost/Ton Conc-FY18 Mine Productivity = Mill Recovery Increase Right-sizing UG Fleet Cost/Ton Conc-Target




Unique Characteristics of Analytics Projects

= Business cases less defined

= Requires a new kind of methodology
— more agile than waterfall; use of
Proof of Concepts

= Data quality can be a major issue
= Need for data governance

= QOptions for delivery — centralized
warehouse vs. self-service

= QOptions for tools — market constantly
changing

"= Close integration with loT as data
sources




Needed PM Skills for Analytics/Digital
Transformation

= Cross-functional team management experience
" Business acumen

" Ability to see the big picture

= Data-driven thinking

= Ability to deal with ambiguity

" Technical skills

" Process development sKkills

= Soft skills-e.g. stakeholder analysis, collaboration,
communication

= QOrganizational change management




Questions?

Denise Callahan
dcallahan@doerun.com

Ozzie Lomax - Lomax Marketing
Ozzie@lomaxconsultinggroup.com

Tracy Dencker
tdencker@ameren.com




