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The cumulative value of losses within manufacturing and processing plants as a result of process interruption, equipt
failure and poor decisiomaking amounts tanillions of dollars

Today, data driven technologies enable industry to utilise various data sources to implement solutions genel&Rg an
of more than 20%- without spending capital.

Correctly implemented, these projects havéow riskand deliver arnincrease in profit
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4t Industrial Revolution

AWhere does Artificial Intelligence fit? 4th revolution
AMachine Learning .
AAdvanced Analytics

ABenefits:

A Consistent interpretation
AEliminate / remove bias
APattern recognition Tst revolution

AGoal
Almprove efficiency and effectiveness
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Internet of Things
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Examples of data ‘

Alnternet traffic (Google Analytics uses network data)

Al.4billion iPad / iPhone & 530million Huawei devices & 3billion Samsung
users

ATotal of 30billion 10T devices by 2020

AStock Exchange (New York Stock Exchange generates 1 terra byte data
trading day)

ASocial media

AProduction process data (laboratory data, process historian, financial dats
etc.)
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Data Types ‘

Types of Data
AUnstructured (e.g. images, audio)

AStructured (stored using specific format e.g. Database Table with field
names).

Structured Data

AStochastic (random) model possess some inherent randomness. The san
set of parameter values and initial conditions will lead to an ensemble of
different outputs.

ADeterministic - output of themodelis fully determined by the parameter
values and the initial conditions.
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Analytical Methods ‘

AParametric Statistics: Assumption that the sample set comes from
population that can be modelled by probability distribution that has a fixed
set of parameters.

ANon-parametric Statistics: Do not rely on assumptions and the motivation fo
this method include
A Ability to describe data in cases where little is known about the applicAtobject
Alt is robust

A Simplicityc without requiring assumptions and its robustness limit incorrect use or
misunderstanding.

ARequires larger sample sets
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loT, Machine Learning, Analytics Application ‘

Operational risks defined as the potential loss consequential to the failure o
process, equipment, systems and / or incorrect decismaking by humans.

AQuantify Operational Risk Exposure

Asset Performances a function of Asset Management and Maintenance
Management.

A Asset Managemenstrategically aligns with the goals and objectives of a company;
targets asset efficiency and effectiveness.

AMaintenance Managemengnsures equipment reliability and availability, preventing
unexpected repairs and operational downtime.
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Are there benefits?

Value captured by data-modeling levers, example of global chemical maker,
% of increased EBIT!

9% Improvement In
Throughput
Additional EBIT = 55%

Strategic Gain incremental sales through
increased production capacity

11% OOE
Complianqe! | 68% OOE
m ‘ | ompliance

Optimize equipment usage
and/or reliability 10.0

Tactical Optimize inventory planning m

Maximize utilization of 26
waste-treatment unit '
Substitute an ingredient in a
more efficient production line

and reduce materials usage

Make an ingredient
instead of buying it

Across the industry, comparable application of advanced-analytics approaches to drive yield improvements
'Earnings before interest and taxes.

) , for commadities with similarly complex ore-processing operations, such as copper, nickel, phosphate, and
Source: McKinsey analysis

platinum, could translate to roughly $20 billion to $50 billion per year of additional earnings before interest,

tax, and depreciation.
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Requirements: Leadership

#MxUGA19
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Maost significant reason
for organizations’
effectiveness at data
and analytics’

% of respondents at high-
pererming arganizations”
n=138

Ensuring senior-
management involvement
in data and analytics
activities

Designing effective data
architecturs and technology
imfrastructure to support
analytics activities

Securing imemal leadership
for analytics projects

Providing business functions
with access to support for
bioth data and analytics

Tracking business impact
of analytics activities

processes to take advantage
of new analytics insights

Designing an appropriate
organizational structure to
support analytics activities

Attracting andfar retaining
appropriate talent (ie, ot
functional and technical)

Constructing a strategy
o pricrilize investment
Im analytics.

Investing at scale in
analytics initlatives

Mast significant challenge
to organizations’
effectiveness at data

and analytics’

% of respondents at kow-
perferming arganizations?
n =64

.-

McKinsey: The need to lead in data and
analytics. AﬁOlWG A @
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Who drives the analytics agenda?
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B CEOs, n = 256

All other C-level
executives, n =175

Who is primarily responsible for data and analytics agenda at
respondents’ organizations

B
CEO

14

Chief Chief data . 5
information or analytics
5

officer officer

g;:eti N Board of . 9
g directors 3

officer

Business- Chief digital I 1
unit heads officer
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Analytic Lifecycle

Data Pipeline

Collect Ingest Prepare

Collect or acquire data Absorb data into the gather, profile,
from any source enterprise data
(databases, files,

streams) batch organize data

| Englnes, connectors ETL, integration ° Data integration,

combine, structure,
systems in real-time or cleanse, validate and

Infarms requirements for

Persist Experience

Store data in amanner  Make data available for

that doesn't change apps/ users (e.g.,

across time, systems, machine learning,

and memory modelers, analysts and
executives)

Data warehouse, Analytics workbench,
data mart, data lake self-service, data viz,
statistical computing

Analytics Lifecycle

Problem
Definition

Understand and
Explore Data

Develop Analytic
Models

Understand

Contextualize

Explain, predict,
optimize

D @ m H &g

i | e oL x4

i /\-,;l 6’) % = % Interpret and
ﬁ [ ¥ 4 @ "{ 5@ H explain patterns

The data pipeline supports the analytics lifecycle (Source: ©The Analytics Lifecycle Toolkit, Wiley 2018

Storytelling

Analytical Product Management
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Performance Hierarchy

Correlation between
Performance and
Financial
Measurements

Process (§

Reliance on
Knowledge and
Experience.
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Operational Models

Data extracted from Cloud application interpreting
the control system equipment health

Models

Sensor Data

Lubrication Oil

Temperature o
Upper Limit Only

Lubrication Oil Pressure

L]

Notification

Lower Limit Only
Algorithms

Health Index

Upper & Lower Limit

Filter Differential Pressure

Date Time

Eccentric Bearing
Differential Temperature

Upper Limit Only
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Early Warning — Equipment: Slipring Motor '

AProblem: 5SMW slipring motors experience ad hoc brush gear failure resul
In a R2million to R4.5million loss per incident.

AThermography and higepeed recording fail to detect / describe the conditions prior
to failure.

AData considered after compiling the problem definition:

AOEM specifications, knowledge / experience, rotor phase current, slipring surface
temperature, absolute humidity

AApply Machine Learning:
Aldentify data patterns associated with normal / abnormal behaviour.

ARealTime Monitoring:

AProvide >1zhour early warning of deteriorating brush gear performance. Informatio
produced by a clouthased solution prevented six failures.
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Early Warning — Process: Concentrator ‘

AProblem: Variable Recovery (PGMs)
ARetrospective reporting: Lab assays are only available several hours later.

AMeasurements considered after compiling the problem definition:
AMilling Circuit Mass Balance, Spectrometer Index, Rougher Cell Motor Current,
Recovery, Head Grade
AApply Machine Learning:
AData patterns provided insight into operating conditions that deliver 1.7% points
higher recovery (equivalent value of USD9million per annum)
ARealTime monitoring:

ACloud based application monitoring operating conditions providingties visibility
to metallurgists.
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Other Applications

Alnsurance

A Conditions that may result in business interruption are mitigated by transferring risk
to insurance companies.

AThe annual premium amounts to several millions of Rand.

A By unlocking the value contained in process data, organizations can
|. Quantify their operational risk exposure
Il. Prioritize budget and resource allocation to address high risk areas

lll. Put themselves in a stronger position to negotiate insurance premiums (this data can now be
made available to the insurer via a cloud application)

AStrategy
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lloT, Analytics and Machine Learning preseid\a risk opportunity
to deliver higher process and equipment efficiency and effective |
Increase profit
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