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About the Presenters

« Name: Nur’ain Areff

+ Role: Consultant — Software Engineering

« Education: BSc (Eng) Electrical Engineering & Biomedical Engineering
« Interests: Computer Vision, Software Engineering. Hardware

« Name: Enzo du Plessis

« Role: Consultant — Software Engineering

« Education: BSc (Eng) Mechanical Engineering

« Interests: Al, Control Systems, Automotive Engineering
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Authorized Reseller

Optinum is a high-tech consulting and engineering firm with 30+ engineers and developers, specialising in

Artificial Intelligence, Model Operations, and Engineered Systems.

o Trusted MathWorks partner since 1992 o 30+ years in business delivering technical solutions
« Original developers of MathWorks’ Industrial Communication » Deep experience navigating complexity, and we are good at
Toolbox “blue sky”

o Successfully delivered more than 250 projects locally and
internationally
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Our Competencies

Artificial Intelligence
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o Computer vision for
hazardous environments

« Generative Al for marketing

« Behavioural modelling in
finance and telecoms

« Camouflage testing
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Model Operations

Engineered Systems

Real-time credit decisioning
engine

Continuous calculation
engine for process analytics
Process hazard
identification

Embedded software for a
medical imaging device

« Digital mine simulator for

manager training

« Autonomous vehicles for

deformable terrains

« AUTOSAR algorithm

implementation



Agenda

- Problem Statement

- Real-World Example

 Injecting faults into a IEEE 123 Node Test Feeder model
» Classification Algorithm

 Interpreting and displaying data from Al model

- Q&A
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Problem Statement

132kV GIS SUBSTATION

» Can data-driven techniques be used to I | T}T?T
generate a classification algorithm for g
fault location detection on a power T T e
system, using only a limited number of — Py e ——

voltage and current measurements?
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Real World Example

« One undetected fault caused one of the deadliest wildfires in California history

- A worn hook arcing against the tower produces a distinct high-impedance ground-fault
waveform. A trained classifier flags this

« Correctly identifying it as a single line-to-ground fault, not a transient or load event, tells
protection systems to act rather than ride through it
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IEEE 123 Node Test Feeder

« Distribution test system to evaluate:
« Power flow algorithms,
« Unbalanced three-phase systems
- Smart grid operations
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https://www.mathworks.com/matlabcentral/fileexchange/183561-simscape-electrical-ieee-123-node-test-feeder-emt-model

Different Types of Faults

No ground path No ground path

(a) 3-phase-to-ground (b) 3-phase, ungrounded (c) Line-to-line (b-c)

Lo

(d) Double line-ground (e) Single line-ground

Coral = fault resistance R_F, Red = ground fault current path
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Build Circuits and Inject Faults

Copyright 2026 Opti-Num Solutions (Pty) Ltd 10



Classification Algorithm

« Why is this important?
- Equipment lifecycle benefit to being able to classify faults early and accurately

- Assess the working condition of machinery, estimate a likely occurrence of next equipment
failure

« Could potentially save surrounding areas and human or animal lives as alluded to earlier with
the California wildfires

« Approach:
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Displaying Data from Classifiers

» Confusion Matrix
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Useful Links:
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Predicted Class

- Training and Validation Metrics

Sort by | Model Number | v || | || T | |EZH||B

k| 1 Tree Accuracy (Validation): 94.1%

Last change: Fine Tree 4/4 features

x| 2.1 Tree Accuracy (Validation): 94.1%

Last change: Fine Tree 4/4 features

*x|2.2 Tree Accuracy (Validation): 94.1%

Last change: Medium Tree 4/4 features

k/|2.3 Tree Accuracy (Validation): 94.1%

Last change: Coarse Tree 4/4 features

*||2.4 Linear Dis... Accuracy (Validation): 97.8%

Last change: Linear Discriminant 4/4 features
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https://www.mathworks.com/help/stats/assess-classifier-performance.html
https://www.mathworks.com/help/stats/assess-classifier-performance.html#:~:text=Data%20Set.-,Model%20Metrics,-Metric
https://www.mathworks.com/help/predmaint/gs/designing-algorithms-for-condition-monitoring-and-predictive-maintenance.html

Questions?
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Ask Me Anything
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Continue your journey with Optinum

Agentic Al Discovery Session
Explore the possibilities for your organisation
- |ldentify practical engineering use cases

« Explore opportunities to automate workflows
« Define the right next steps with our team
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CPD-Accredited Training
Predictive Maintenance with MATLAB
« Build practical predictive maintenance skills

« Work with real engineering data

- Earn CPD points while developing your
capabilities
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https://forms.cloud.microsoft/Pages/ResponsePage.aspx?id=KVeB3gHcu0SG4JLaveWcwvTfNBghYMZJrBfkmfr8MVxUMk9NV0pXOVhQNUc2TlY4WFhFRkRTUUM4Vy4u
https://www.mathworks.com/learn/training/predictive-maintenance-with-matlab.html

Contact us to start building solutions.

2% Optinum


http://optinum.ai/
http://optinum.ai/
mailto:sales@optinum.co.za
mailto:sales@optinum.co.za
mailto:info@optinum.co.za
mailto:info@optinum.co.za
https://www.instagram.com/optinum_solutions/
https://www.youtube.com/channel/UCzw0dc2--PFQiA2Diha8pog
https://za.linkedin.com/company/opti-num-solutions
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