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The cumulative value of losses within manufacturing and processing plants as a result of process interruption, equipment 
failure and poor decision-making amounts to millions of dollars. 

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

Correctly implemented, these projects have a low riskand deliver an increase in profit.
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4th Industrial Revolution

ÅWhere does Artificial Intelligence fit?
ÅMachine Learning

ÅAdvanced Analytics

ÅBenefits:
ÅConsistent interpretation

ÅEliminate / remove bias

ÅPattern recognition

ÅGoal
ÅImprove efficiency and effectiveness
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Internet of Things 
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Plant Control Room
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Examples of data

ÅInternet traffic (Google Analytics uses network data)

Å1.4billion iPad / iPhone & 530million Huawei devices & 3billion Samsung 
users 

ÅTotal of 30billion IoT devices by 2020

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

ÅSocial media

ÅProduction process data (laboratory data, process historian, financial data, 
etc.)
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Data Types

Types of Data

ÅUnstructured (e.g. images, audio)

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

Structured Data

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

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

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

ÅNon-parametric Statistics: Do not rely on assumptions and the motivation for 
this method include
ÅAbility to describe data in cases where little is known about the application/ subject

ÅIt is robust

ÅSimplicity ςwithout requiring assumptions and its robustness limit incorrect use or 
misunderstanding.

ÅRequires larger sample sets 
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IoT, Machine Learning, Analytics Application  

Operational riskis defined as the potential loss consequential to the failure of 
process, equipment, systems and / or incorrect decision-making by humans.
ÅQuantify Operational Risk Exposure

Asset Performanceis a function of Asset Management and Maintenance 
Management.
ÅAsset Management: strategically aligns with the goals and objectives of a company; 

targets asset efficiency and effectiveness.

ÅMaintenance Management: ensures equipment reliability and availability, preventing 
unexpected repairs and operational downtime.
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Are there benefits?

Aug 2019 9

OOE ςOptimum Operating Envelope



#MxUGA19

Requirements: Leadership
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McKinsey: The need to lead in data and 
analytics. April 2016 | Survey
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Who drives the analytics agenda?
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Analytic Lifecycle
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Problem 
Definition

Understand and 
Explore Data

Develop Analytic 
Models

Interpret and 
explain patterns

Analytical Product Management

What

Why

How

Understand

Observe

Contextualize

Explore

Describe

Explain, predict, 
optimize

Share

Test

Apply

Storytelling

Pilot

Operationalize
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Performance Hierarchy

13

P1 P2 P3 Pn

Process (P3)
Input Output

- Size Distribution
- Composition
- Rate
- Etc.

- Concentration
- Composition
- Rate
- Etc.

- Flow Rates
- Temperature
- pH
- Level
- Power
- Recipe
- Etc.

- Heat Exchanger
- Filters
- Classifiers
- Reactors
- Cooling
- Etc.

Decisions Equipment

Correlation between 
Performance and 

Financial 
Measurements

Reliance on 
Knowledge and 

Experience. 

Objective
(Yield, Energy Efficiency, Cost, Utilization, etc.)
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Operational Models
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Lubrication Oil 
Temperature

Lubrication Oil Pressure

Filter Differential Pressure

Eccentric Bearing 
Differential Temperature

Upper Limit Only

Lower Limit Only

Upper & Lower Limit

Upper Limit Only

Algorithms
Notification

Sensor Data Models

Data extracted from 
the control system

Cloud application interpreting 
equipment health
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Early Warning – Equipment: Slipring Motor

ÅProblem: 5MW slipring motors experience ad hoc brush gear failure resulting 
in a R2million to R4.5million loss per incident. 
ÅThermography and high-speed recording fail to detect / describe the conditions prior 

to failure.

ÅData considered after compiling the problem definition:
ÅOEM specifications, knowledge / experience, rotor phase current, slipring surface 

temperature, absolute humidity

ÅApply Machine Learning:
ÅIdentify data patterns associated with normal / abnormal behaviour. 

ÅReal-Time Monitoring:
ÅProvide >12-hour early warning of deteriorating brush gear performance. Information 

produced by a cloud-based solution prevented six failures.
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Early Warning – Process: Concentrator

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

ÅMeasurements considered after compiling the problem definition:
ÅMilling Circuit Mass Balance, Spectrometer Index, Rougher Cell Motor Current, 

Recovery, Head Grade

ÅApply Machine Learning:
ÅData patterns provided insight into operating conditions that deliver 1.7% points 

higher recovery (equivalent value of USD9million per annum)

ÅReal-Time monitoring:
ÅCloud based application monitoring operating conditions providing real-time visibility 

to metallurgists. 
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Other Applications

ÅInsurance
ÅConditions that may result in business interruption are mitigated by transferring risk 

to insurance companies. 

ÅThe annual premium amounts to several millions of Rand.

ÅBy unlocking the value contained in process data, organizations can 
I. Quantify their operational risk exposure

II. Prioritize budget and resource allocation to address high risk areas

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

ÅStrategy
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IIoT, Analytics and Machine Learning present a low risk opportunity 
to deliver higher process and equipment efficiency and effective i.e. 

increase profit.
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Questions?
________________

Thank you


