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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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Founded in 1992 to deliver engineering and technical 
training that supports industry needs.

Specializes in professional development across:
• Electrical Engineering
• Instrumentation & Process Control
• Information Technology
• Mechanical Systems
• Project Management

IDC Technologies – 
Practical Engineering & Technical Training

Focuses on practical, real-world learning with skills that can be applied immediately in 
the workplace. Courses, workshops, and conferences are developed in consultation 
with industry to ensure relevance and impact. Supports engineers, technicians, and 
technical professionals in building job-ready expertise. Over 30 years of training 
experience with a strong presence across Australia and international markets. 
Continues to play a key role in upskilling the engineering workforce and strengthening 
technical capability across industries
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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.

To protect intellectual property, confidential information, and the privacy of presenters and 
attendees, the use of AI note-taking bots, recording bots, or automated meeting assistants is 
not permitted during this webinar. Any unauthorized AI agents may be removed from the 
session at the organizer's discretion.
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Introduction – Presenter

“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.”

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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By the end, participants should:

• Understand cable ampacity 

assumptions 

• Analyse thermal failure mechanisms 

• Evaluate hidden derating factors 

• Apply standards in troubleshooting 

• Investigate practical failures 

systematically 

Learning Objectives
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Actual field report

Industrial plant:
• 415V three-phase feeder 

• XLPE cable 

• 240A measured load 

• Cable rated 400A 

• Cable temperature reached: 130°C 

• Insulation softened 

• Outer sheath melted 

Load = only 60%

Question:

Why?

The Incident
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Typical engineering thought process

Rated current: 400A

Actual: 240A

Loading: 240/400 = 60%

Expected: Safe operation

Actual: Failure

Initial Assumption
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Cable ratings assume:

• Ambient temperature 

• Free air or known installation 

• Standard soil conditions 

• Single cable installation 

• Limited harmonics 

• Balanced loading 

Cable Rating Is Conditional
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Ampacity definition: 

Maximum current without exceeding 

temperature limits

Heat generated: P = I²R

Heat removed: Conduction + 

convection + radiation

Failure occurs when: 

Heat generation > heat dissipation

Understanding Ampacity
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Heat source: Conductor 

losses

Heat path: Conductor

→ insulation

→ sheath

→ surrounding 

environment

Cable Thermal Model
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Investigation revealed:

• Multiple feeders bundled 

• Installed in a tray 

• Near steam pipes 

• VFD-driven motors 

• Harmonics present 

Where Things Went Wrong?
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Cable ampacity drops with grouping

Examples:

2 circuits → factor 0.8

6 circuits → factor 0.57

10 circuits → factor 0.5

Cable Grouping Effect
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Original rating: 400A

Grouping factor: 0.57

Corrected: 400×0.57 = 228A

Actual load: 240A

Problem appears.

Derating Example
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Rating assumption: 40°C

Actual environment: 55°C

Near steam pipes: 65°C

Ambient Temperature Problem
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Correction factor: 0.82

New ampacity: 

228×0.82 = 187A

Actual: 240A

Ambient Temperature Derating
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Variable-speed drives introduce:

• 3rd harmonic 

• 5th harmonic 

• 7th harmonic 

Additional heating:

o Skin effect

o Proximity effect

o Neutral heating

Harmonic Currents
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AC resistance: Rac > Rdc

Higher frequency: More losses

Losses: P = I² Rac 

Harmonic Heating Mechanism
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Infrared survey:

❑ Cable surface: 89°C

❑ Tray hotspot: 115°C

❑ Termination: 127°C

Thermal Camera Findings
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Loose terminations:

Increase resistance

Localised heating: P = I²R

Why do Terminations Matter?
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Resistance: 0.001Ω

Current: 240A

Power: 57.6W

At one connection

Contact Resistance Example
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Heating increases resistance

Resistance increases heating

Positive feedback loop:

Heat → resistance → more heat

Thermal Runaway
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Aged insulation:

• Cracks 

• Moisture ingress 

• Oxidation 

• Reduced thermal conductivity 

Cable Aging Effects
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Unexpected discovery:

▪ Insulation debris trapped beneath the 
tray

▪ Blocked airflow

Installation Error
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Finite-element thermal simulation:

➢ Expected: 72°C

➢ Observed: 132°C

➢ After corrections: 127°C

Simulation Results
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Contributing factors:

❖ grouping

❖ ambient 

temperature

❖ harmonics

❖ termination heating

❖ airflow restriction

Root Cause Analysis
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Relevant standards:

• IEC 60287 

• IEC 60364 

• AS/NZS 3008 

• IEEE 835 

Standards Applied
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1. Verify load 

2. Measure temperatures 

3. Review installation 

4. Check harmonics 

5. Inspect terminations 

6. Apply derating 

Engineering Investigation Method
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Lessons Learned

Never trust: Current alone

Always consider:

Environment + installation + harmonics

This Photo by Unknown Author is licensed under CC BY-NC

https://freepngimg.com/png/40238-danger-sign-download-free-image
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
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If a cable carries a 50% load

Installed:

• bundled 

• underground 

• high harmonic environment 

Can it fail?

Discuss.

Discussion Exercise
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Key Takeaways

• Cable ratings are conditional 

• Derating factors multiply 

• Harmonics create hidden heating 

• Thermal imaging is essential 

• Small errors cause major failures 
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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

Upcoming Mysteries Webinars
Register now!

Register now!

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


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

Graduate Diploma of Engineering (Electrical Systems) 29 June 2026

Master of Engineering – Applied Research (Electrical Systems) 29 June 2026

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

Graduate Certificate in Power System Analysis and Design 29 June 2026

Professional Certificate of Competency in Electrical Power System Protection 14 July 2026

Bachelor of Science (Electrical Engineering) 20 July 2026

Associate Degree in Electrical Engineering 20 July 2026

Doctor of Engineering 20 July 2026

Professional Certificate of Competency in Fundamentals of Electric Vehicles 11 August 2026

Professional Certificate of Competency in Battery Energy Storage and Applications 8 September 2026

Professional Certificate of Competency in Circuit Breakers, Switchgear and Power Transformers 13 October 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) 5 October 2026

Master of Science (Industrial Automation and Instrumentation Control) 5 October 2026



Q&A
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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 4014

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