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About EIT

Engineering Specialists
EIT is one of the only institutes in the world specializing 
in Engineering. We deliver professional certificates, 
diplomas, advanced diplomas, undergraduate and 
graduate certificates, graduate diplomas, bachelor’s and 
master’s degrees, and a Doctorate of Engineering. 

Industry Oriented Programs
Our programs are designed by industry experts, ensuring 
you graduate with cutting-edge skills that are valued by 
employers. Our program content remains current with 
rapidly changing technology and industry developments. 

World-Class Australia Accredited Education
Our vocational programs and higher education degrees are 
registered and accredited by the Australian Government. We 
have programs that are also recognized under three 
international engineering accords. 

Industry Experienced Lecturers
Our lecturers are highly experienced engineers and subject 
specialists with applied knowledge. The technologies 
employed by EIT, both online and on-campus, enable us to 
source our lecturers from a large, global pool of expertise. 

Unique Delivery Model
We deliver our programs via a unique delivery methodology 
that makes use of live and interactive webinars, an 
international pool of expert lecturers, dedicated learning 
support officers, and state-of-the-art such as hands-on 
workshops, remote laboratories, and simulation software. 

We are dedicated to ensuring that you 
receive a world-class education and 
gain skills that you can immediately 
implement in the workforce.

EIT CRICOS Provider Number: 03567C | EIT Institute of Higher Education: PRV14008 | EIT RTO Provider Number: 51971
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ECT delivers interactive and online UK qualifications. ECT is committed to 
providing students with a world-class education, where they acquire the 
knowledge and skills that are applicable and valued in industry.

• Bachelor of Engineering (Honours) in Industrial Automation  
• Bachelor of Engineering (Honours) in Electrical Engineering
• Master of Science (Power System Analysis and Renewable 

Integration)
• Master of Science (Industrial Automation and Instrumentation 

Control)
 
Learn more here.  

Registered UK Higher Education Provider | UKPRN: 10089771

ECST delivers a South African accredited qualification on-campus. ECST is 
committed to providing students with a world-class education, where 
they acquire the knowledge and skills that are applicable and valued in 
industry.

• Bachelor of Engineering Technology in Electrical Engineering (SAQA 
123645)

Learn more here.  

The Engineering College of Science and Technology (Pty) Ltd is provisionally registered with 
the Department of Higher Education and Training until 31/12/2028 as a private higher 
education institution under the Higher Education Act, 1997. Registration certificate no. 
2025/HE07/007.

https://www.ect.ac.uk/programmes/
https://www.ecst.ac.za/
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The courses and qualifications mentioned in this presentation are offered by separate legal entities 
operating in different jurisdictions – one in Australia, one in South Africa and one in the United Kingdom. 
Each entity is subject to its own local regulatory requirements and accreditation standards.

Prospective students should refer to the relevant institution’s official website for accurate, up-to-date 
information specific to their location, including course availability, fees, regulatory status, and enrolment 
conditions.

• For the Engineering Institute of Technology (EIT) visit: https://www.eit.edu.au/ 

• For the Engineering College of Technology (ECT) visit: https://www.ect.ac.uk/ 

• For the Engineering College of Science and Technology (ECST) visit: https://www.ecst.ac.za/ 

Disclaimer

https://www.eit.edu.au/
https://www.ect.ac.uk/
https://www.ecst.ac.za/


Event Conduct

Please keep discussion lawful and respectful; follow the moderator’s directions. 
Do not share illegal or abusive content. Recording is not permitted unless authorised. 
Breaches may lead to removal.



6

Introduction – Presenter

Emeritus Professor at Victoria University and EIT.
Academic Director and Chair of the Academic Board - Texila College Australia.
Director of Al-Kalam Educational Solutions.
Editor-in-Chief of AJEEE
Distinguished Professor/Adjunct Faculty in Australia, India, Malaysia and Oman.
He has published over 610 publications in his area of expertise and has written over 29 books.
Supervised 51 postgraduate research students to graduation, including 39 PhD’s and 12 MEngs. Currently, 10 postgraduate 
research students (four PhD students at VU and six DEng students at EIT) are being supervised.
Public, University, and Motivational Lecturer. 
Consultant for the electricity supply industries in Australia and overseas. 
Assisted in change management plans for Universities and the higher education sector.

Education
The University of Bath, Bath, UK, D.Eng., Electrical Engineering
The University of Oklahoma, Norman, USA, MS, Electrical Engineering 
Aligarh Muslim University, Aligarh, India, BSc. Eng., Electrical Engineering 
St Xavier's College, Calcutta, India, Applied Science

Professional Society Activities
Australian Institute of Energy – Fellow
Engineers Australia – Fellow
The Institution of Engineers and Technology, UK – Fellow.
The Institution of Electrical and Electronic Engineers, USA –Life Senior Member.

Emeritus Professor Akhtar Kalam

“My vision is to provide 
exciting higher education 
science and engineering 
courses, research, consultancy 
and collaborate in 
development work of the 
industry and communities 
within Australia and beyond.”
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▪ Many serious incidents begin as minor anomalies

▪ Real systems rarely fail cleanly

▪ Engineers are often called when the data is incomplete

▪ Experience = structured intuition

Why Study Engineering “Mysteries”?
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▪ Intermittent behaviour

▪ Time-dependent symptoms

▪ Non-electrical root causes

▪ Human assumptions 

masking 

reality

What Makes a “Mystery” in Engineering?
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▪ Symptoms without alarms

▪ Intermittent or time-dependent behaviour

▪ Conflicting data

▪ Multiple plausible explanations

What Defines an Engineering Mystery?
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• Earth faults are considered “simple”

• Protection schemes are well 

established

• Yet relays failed to operate

• Measurements contradicted 

expectations

Why This Is a True Mystery?
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• Medium-voltage 
industrial  distribution 
system

• Multiple feeders

• Solidly earthed 
equipment  frames

• Modern numerical 
protection relays

The System Under Study
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• Phase-to-earth fault 

occurred

• Visible arc damage

• No earth fault relay trip

• System continued 

operating

The Reported Problem
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• Touch voltage risk

• Equipment damage

• Fire hazard

• Loss of protection 

credibility

Immediate Safety Concerns
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• Fault current flows 

into earth

• Returns via ground 

grid / soil

• Residual current 

detected

• Relay trips feeder

What Engineers Expected to See?
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• Minimal residual current

• No significant neutral displacement

• No relay pickup

• Yet visible fault evidence

What Measurements Actually Showed?
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• Relay settings 

checked

• CT polarity verified

• Injection tests 

passed

• Relay functioning 

correctly

First Hypothesis: Relay Failure
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• Fault resistance suspected

• Surface contamination examined

• Arc marks indicated low impedance

• Hypothesis rejected

Second Hypothesis: High-Resistance Fault
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• What is “earth” electrically?

• Is earth always part of the circuit?

• Does current require soil?

• Where does current close its loop?

Revisiting a Fundamental Question
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• Current must return to its source

• Earth is not a source

• Earth is not magic

• Earth is just another conductor

A Key Insight: Current Needs a Loop
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• System neutral isolated from earth

• No neutral earthing resistor

• No grounding transformer

• “Floating” system by design

The System Grounding Method
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• Single earth fault produces minimal current

• Fault current flows via capacitances

• No solid return path

• System continues operating

What Happens in an Ungrounded System?
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• Phase-to-earth capacitances

• Cable capacitance

• Motor winding capacitance

• Distributed, not concentrated

The Hidden Return Path
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• Capacitive currents very small

• Balanced across phases

• Residual sum near zero

• Below relay sensitivity

Why the Relay Saw Nothing?
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• Initial transient current high

• Local arc energy sufficient

• Mechanical and thermal damage

• Steady-state current small

Why Damage Still Occurred?
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• Fault did not “return 

to earth”

• It returned to the 

source

• Earth merely hosted 

the contact

• Mental model 

corrected

The Moment of Realization
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• Earth symbol implies sink

• Language reinforces misconception

• Simplified teaching models

• Rare exposure to ungrounded systems

Why This Is Often Misunderstood?
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• Insulation monitoring devices

• Neutral displacement detection

• Grounding transformers

• Clear system grounding strategy

Correct Protection Philosophy
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• Grounding transformer installed

• Defined neutral-earth reference

• Earth fault current increased (intentionally)

• Reliable detection achieved

How the Issue Was Resolved?
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• “Earth faults are safer in ungrounded systems”

• True for continuity

• False for insulation stress

• False for fault location

A Dangerous Half-Truth
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• Mines with floating networks

• Ships and offshore platforms

• Data centres with IT systems

• Hospitals with isolated supplies

Similar Real-World Incidents
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• What happens on the second earth fault?

• Where does current flow then?

• Which protection operates?

• How fast must it act?

Student Thought Experiment
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• Earth is not a current sink

• Grounding defines fault behaviour

• Protection follows physics, not symbols

• Always trace the return path

Core Lessons for Engineers
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• Rarely demonstrated experimentally

• Counter-intuitive behaviour

• Overconfidence in assumptions

• Poor documentation of grounding

Why This Mystery Persists?
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• Systems behave exactly as built

• Not as imagined

• Not as labelled

• Not as assumed

The Deeper Engineering Truth
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▪ Would a junior engineer solve this?

▪ What experience was critical?

▪ How could procedures improve detection?

Reflection
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Closing Thought

“Not all problems announce themselves electrically.
Some speak through sound, time, and behaviour.”
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▪ Not all faults are failures

▪ Time patterns matter

▪ Network behaviour matters

▪ Investigation beats assumption

Key Takeaways
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“Earth Faults Don’t Care About Symbols - 
They Care About Circuits”

Final Thought
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Upcoming Mysteries Webinars

9 April – The Solar Inverter That Wouldn’t Sync at Noon
16 April - When Lightning Didn’t Strike, but the Surge Arresters Blew
14 May – The Disappearing Neutrals in a TN-C-S Network
21 May -  Why the UPS Failed During a Blackout But Passed All Tests?
11 June – Cable That Melted at 60% Load
18 June - The Phantom Neutral - Why the Feeder Voltage Floated Overnight?
9 July – The Relay That Refused to See a Short 
16 July - The Capacitor Bank That Blew Itself Up Quietly
13 August – The Motor That Wouldn’t Start - Unless It Was Empty
20 August - The Neon Sign That Pulsed with Passing Trucks
10 September – The Battery Bank That Lost Capacity Overnight
17 September - The Streetlight That Kept Turning on at Noon
12 November – The Transformer That Changed Tap Position by Itself
19 November – The Circuit That Lost Half Its Phase Over the Years
10 December – The PLC That Spoke Back - A Control Loop with a Mind of Its Own 
17 December - The Resonant Substation - Lights Flicker Without Load Change
27 January - The Induced Voltage That Woke the Cattle

Register now!

Register now!

https://www.eit.edu.au/news-events/events/?tribe_events_cat=webinars/


Q&A



Thank You!
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Please note: courses listed below are subject to their own regulatory requirements - refer to the 
relevant website for further information. 

Upcoming Courses

Engineering Institute of Technology (EIT) 
Australian Accredited Qualifications & Short Courses

Start Date

52883WA Advanced Diploma of Applied Electrical Engineering (Electrical Systems) 8 April 2026

52882WA Advanced Diploma of Electrical and Instrumentation (E&I) Engineering for Oil and Gas 
Facilities

8 April 2026

52892WA Advanced Diploma of Electrical and Instrumentation (E&I) Engineering in Mining 8 April 2026

Professional Certificate of Competency in Circuit Breakers, Switchgear and Power Transformers 15 April 2026

52888WA Advanced Diploma of Applied Electrical Engineering (Power Industry) 5 May 2026

Professional Certificate of Competency in Power Distribution 9 June 2026

Online - Master of Engineering (Electrical Systems) 29 June 2026

Graduate Certificate in Power System Analysis and Design 29 June 2026

Graduate Certificate in Power Engineering 29 June 2026

Graduate Diploma of Engineering (Electrical Systems) 29 June 2026
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Please note: courses listed below are offered by separate institutions in the UK and South Africa, each 
subject to their own regulatory requirements - refer to the relevant website for location-specific details.

Upcoming Courses

Engineering College of Science and Technology (ECST) 
South African accredited qualification & ECSA-endorsed

Start Date

Bachelor of Engineering Technology in Electrical Engineering 3 August 2026

Engineering College of Technology (ECT) 
UK qualifications

Start Date

Bachelor of Engineering (Honours) in Industrial Automation  21 September 2026

Bachelor of Engineering (Honours) in Electrical Engineering 21 September 2026

Master of Science (Power System Analysis and Renewable Integration) 1 June 2026

Master of Science (Industrial Automation and Instrumentation Control) 1 June 2026
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Certificate of Attendance

To receive your digital certificate of attendance for 
participating in this webinar, please fill out the 
form and survey here (or scan the QR Code):

https://forms.office.com/r/pXV3LCNit5 <Place QR Code here>



Contact Us:

www.eit.edu.au

webinars@eit.edu.au

https://www.eit.edu.au/schedule/

www.ect.ac.uk

https://www.ect.ac.uk/programmes/

www. ecst.ac.za

www.ecst.ac.za/course-

types/bachelor-of-engineering/

www.eit.edu.au

webinars@eit.edu.au

https://www.eit.edu.au/schedule/

www.eit.edu.auwww.eit.edu.au

Website
www.eit.edu.au

Head Office
6 & 8 Thelma Street, West Perth,
Perth, WA 6005

Phone
Inside Australia: 1300 138 522
Outside Australia: +61 8 9321 1702

webinars@eit.edu.auwebinars@eit.edu.au

Email
webinars@eit.edu.au

https://www.eit.edu.au/schedule/https://www.eit.edu.au/schedule/

Courses
https://www.eit.edu.au/schedule/ 

www.ect.ac.uk

https://www.ect.ac.uk/programmes/

www.ect.ac.ukwww.ect.ac.uk

Website
www.ect.ac.uk

Head Office
Whittle Way, Stevenage SG1 2FS, 
United Kingdom

Phone
Inside UK: 0208 335 4014
Outside UK: +44 208 335 401

https://www.ect.ac.uk/programmes/https://www.ect.ac.uk/programmes/

Programmes
https://www.ect.ac.uk/programmes/ 

www. ecst.ac.za

www.ecst.ac.za/course-

types/bachelor-of-engineering/

www. ecst.ac.zawww. ecst.ac.za

Website
www. ecst.ac.za

Head Office
Unit 3, Elevation Gardens, 
Elevation Close, Waterfall 
Office Park, Midrand, 1686

Phone
Within South Africa: 010 823 4497
Outside South Africa: +27 11 823 4497

www.ecst.ac.za/course-

types/bachelor-of-engineering/

www.ecst.ac.za/course-

types/bachelor-of-engineering/

Programmes
www.ecst.ac.za/course-
types/bachelor-of-engineering/

http://www.eit.edu.au/
mailto:webinars@eit.edu.au
https://www.eit.edu.au/schedule/
http://www.ect.ac.uk/
https://www.ect.ac.uk/programmes/
https://www.ecst.ac.za/
https://www.ecst.ac.za/course-types/bachelor-of-engineering/
https://www.ecst.ac.za/course-types/bachelor-of-engineering/
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