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A $144.6 Billion Opportunity

Industrial l1oT Device Revenue by Region, OBSERVATION
World Markets: 2017-2027 Combined annual revenue from
devices, software, and service
$140,000 .
= North America bundles projected to grow to

{$ Millions)

$120,000 * Europe $144 .6 billion in 2027, a compound
u Asia Pacific
so00e0 | " Latin America annual growth rate of 11.4%
Middle East & Africa DRIVERS

PRESE More efficient energy use

$60.000 Predictive, preventive
maintenance

$40.000
Competitive differentiation

g Transforming businesses,
customer experiences

2018

2020 2021 21022 2023 2024 2025 2026 2027
» Increased worker safety

= Falling component costs
« Falling data management costs

Source: Mavigant Research
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So How Come Some Succeed Better Than Others?
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We Decided to Find Out
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Finding the ROI in Digital Transformation
Case Studies and Analysis of the OSlsoft Pl System
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CHALLENGE

OUTCOMES
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« Processes « Growing rapidly, | «Unwanted « Losing ~32% of + Hera plant
were creating a temperature managed water underperforming
generating a lot significant data spikes in new due to water * Large debt burden
of underutilized management fermentation main leaks
digital data challenge tanks during the

cooling process

* Realized a « $A21 million « Shortened the + Recovering « Within 12 days,
return of estimated process time by ~$1.6 million improved gold
$20-$25 million ($15.2 million) 24 hours water annually recovery by 1%,
in 1 year savings in first oledto * Delayed paying for

* Incremental 3 years estimated $15-$20 million investment
return of « Payback in $450,000 of upgrade + Gold recovery
$20-$25 million software more beer « Cut data prep climbed from
expected in investments in produced/yr from 6 hours to 74.6% to 88.6% in
2018 9 months « Achieved payoff 10 minutes/day 1 year

Download today

in first
~3 months
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https://www.osisoft.com/White-Papers/Navigant-Research---Finding-the-ROI-in-Digital-Transformation-(Case-Studies-and-Analysis-of-the-OSIsoft-PI-System)/
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Rule #1: Think Architecture, Not Algorithms

The Integrated Collaboration Center (ICC) dcp

Business Transformation In Action: Operat|ons of the Future Now st

dcpo

Midstream.
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A Comprehensive Plan

e Combine OT and IT

« Extensive Technology Due
Diligence

« An Integrated Control Center
« $20-$25M Invested

« $20-$25M Returned Yr. 1

« $20-$25M Returned Yr. 2
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Another Way to Look at It

BUSINESS OUTCOMES

* Increasing Output & Productivity
* Reducing Energy & Downtime

* Predictive Maintenance

* Enhancing Safety

Ml
v
-

EDGE

* Regulatory Compliance

* Product Quality & Consistency
* New Products & Services

* Enterprise-Wide Optimization

CLOUD
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Rule #2: To Think Big, Think Small

aurelia 2o

METALS Ltd.

Hera Processing Plant
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Six Months to Live

- Gold Recovery Low (74.6%) convergio
* Debt High (A$125 million)

« 700 Jobs on the Line

* Two Vendors Flopped

* SO They Turned to This Guy
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A Step-by-Step Transformation

auretia -

* C rus h I n g to G rl n d I n g to SRR St Concentrate Cyanidation
FIOtatlon Rk 3 i/ R < Conc:::::tr;rand

. Intensive Leach
« Recovery Climbs to 88.6% R?°‘°’*
* Pl System Return in 12 Days e
* Facility Above Nameplate )
* Vendor Hugs Integrator

and Cleaners Secondary Tower Mill Screen
70 osit. USERS CONFERENCE 2017
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Rule #3: It's About People
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Source: Deschutes Brewery
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The Earn While You Learn School of Engineering

A Buttery Smell

« Solved with a sensor and
Monitoring

« Payback in 3 months
« $450,000 increase in output

Next

» Let’'s remove a cooler

* And reduce manual checks
« A data driven culture

7 oSisoft
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Yes, Fa
cebook Can Hurt Productivity
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Rule #4: Calculate All the Costs (and Benefits)

@ WHITE HOUSE

UTILITY DISTRICT
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$1.3M Invested in Hardware, Software, Services Delivers...

Reduced Leakage
« $400,000 in year one
« $900,000 in year two
« $350,000 in year three

Reduced Data Prep
* 6 hrs a data to 10 mins
« $30,000 est. savings

Avoided SCADA Upgrade
« $200,000 avoided costs

Postponed Upgrades
« $600,000 in annual interest avoided
» $15+ million project postponed 11 years
» Credit rating increased

0Slsoft

PI World san erancisco 2019

WHUD System Demands - Post 2017 Projections
5 Defer $20M Treatment Plant and
T c

#PIWorld

Upgrades 11 Years
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Rule #5: Don’t Stop Thinking About Tomorrow
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Predict It

Advanced Pattern Recognition

“Finding failures before they

Early Warning System

*  Providing diagnostic service to Group Operations
Business Units

Foresight through early fault detection (weeks &
months vs hours)
* Installed on Central Pl System April 2015

* Over 2700 models monitoring over 45k critical points every 5 minutes
*  Proventool to reduce forced outage events and optimise maintenance effort

$18.7M value realised since installation

+ Total set up cost$1.2M
«  Annual running costs $620k

") OSisoft.
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#PIWorld  ©2019 OSisoft, LLC 16



Predictive Maintenance Followed

July 17 ODC: Significant Failure Avoided

. Loy Yang Statlon U4 Generator 560MW Hydrogen Cooled Stator

* Repairsin situ: 4.5
to 5 weeks

* Avoided 12-14 week
shutdown

* Savings: $50 to $70
million
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Next: Optimizing Wind and Thermal Plants

T POS (under development)

Mission:

WYOS (under development)

Mission:

Increase Wind Portfolio Yield (1-2%) Optimise fuel burn, output & CO2 Emissions on our

fossil fuel power stations (0.5% Fuel Reduction for same output)

Design / Build:
*  Identify underperforming turbines and true performance level Design /Build visualisations and reports to:
*  Turbine alarm trending system »  Identify and guide operators to reduce controllable losses in real time
*  Turbine uptime/downtime tracking *  Manage operator "“' = e
*  Improve Wind resource understanding & forecasting (inPl) . ify
*  Improve Capability to sense high stress operating conditions & trends (Eg. Yaw error, * Id ntify _ost

feathering etc) Id thermal ‘i

. Use existing (Primarily Pl), c

. OSlsoft (Centre of Excellence)

. Internal dedicated resource to develop and build the system ( + some support from
OSlsoft skilled contractors)

d with cloud computing

g‘ Pl W0r|d SAN FRANCISCO 2018 #OSISOIUC  #PWorld 62018 OSIsoR LLC
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In Summary

Think Architectures, Not Algorithms
To Think Big, Think Small

It's About the People

Consider All the Costs (and Benefits)
Don’t Stop Thinking About Tomorrow

s~ wbdhPeE
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Questions?

Please walt for

the microphone & &

State your
name & company
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NAVIGANT

RESEARCH

Navigant Research provides in-depth analysis of clean, intelligent, mobile, and distributed
energy. The team's research methodology combines supply-side industry analysis, end-
user primary research and demand assessment, and deep examination of technology
trends to provide a comprehensive view of these industry sectors.

Power & Utilities Automotive High Tech & IT

-

i\

Building Tech Telecommunications

» Emerging value chain analysis » Trend monitoring and analysis

* Market sizing and forecasting » Market demand for new products
» Strategic marketing services » Competitive intelligence
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