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About EIT

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

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

—0—0_- employers. Our program content remains current with
rapidly changing technology and industry developments.
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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.

EIT CRICOS Provider Number: 03567C | EIT Institute of Higher Education: PRV14008 | EIT RTO Provider Number: 51971
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Practical Engineering & Technical Training Technologies

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

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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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 Al note-taking bots, recording bots, or automated meeting assistants is

not permitted during this webinar. Any unauthorized Al agents may be removed from the
session at the organizer's discretion.
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Emeritus Professor Akhtar Kalam

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.
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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.
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Learning Objectives EIT | 2ECT | DECST ->1DC
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
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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?

10
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Typical engineering thought process

TRAFFIC LIGHTS

Rated current: 400A

3 \ Red means STOP.
ACtU d | . 24OA : Fl't?!or the light at the top
Loading: 240/400 = 60% Yllow means WAT
middle

Expected: Safe operation

Green means GO,
Color the light at the
bottom greel

Actual: Failure
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Cable ratings assume: S A SR e
CHEAT SHEET (UK)

Commercial cable sizing is easiest when you follow
arepeatable workflow. Use this quick guide for

L]
Al I I b I e nt te m e rat u re confident commercial cable sizing that supports
compliance, performance, and fewer call-backs

°
Define the Load
L] L] L]
. Free air or known installation
. . . z atch MCB/MCCB/fuse,
Standard soil conditions
b Irrent rating after
° - i ;
f Apply Derating
[] [ ] L] -
S B o Allow for heat, grouping,
ingle cable installation P smnom
o R to keep the installation
4 stable.
. . 0 - i B Check Voltage Drop
Limite armonics o ——
o {5\ h “ 3 calculg(xon for long routes and
5 Prove Fault Safety
(] a a n C e O a I n g s Confirm PFC, CPC sizing, and
32 nection times for solid BS

disconnex
7671 cable sizing.

www.meteorelectrical.com
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Understanding Ampacity

Ampacity definition:

Maximum current without exceeding
temperature limits

Heat generated: P = I°R

Heat removed: Conduction +
convection + radiation

Failure occurs when:

Heat generation > heat dissipation

EIT | DECT | DECST |+> IDC
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Conductor Ampacity & Temperature Relationship

Conductor Temperature Limit Ambient Temperature
Temperature ‘ 4 90°C Ambient . @)
Increase ; A Increase 'L y:
e 40°C
4 Higher Ampacity ’ Lower Ampacity
Temperature 70°C Ambient . @)
Decrease ’ i Decrease l
20°C
. Lower Ampacity ‘ Higher Ampacity

Larger Temperature Difference (AT) = Higher Ampacity

13
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—

Pual fibre opnc cable
Cabl le
Aramid p;:::;:m\

Heat source: Conductor
losses

-

Heatiﬁg cable

Heat path: Conductor
— insulation

— sheath

— surrounding

environment -

14
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Investigation revealed:
Multiple feeders bundled
Installed in a tray
Near steam pipes
VED-driven motors

Harmonics present




Cable Grouping Effect

Cable ampacity drops with grouping
Examples:

2 circuits - factor 0.8

6 circuits — factor 0.57

10 circuits — factor 0.5

+>1DC

LADDER TYPE
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AutomationFol
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Derating Example

Original rating: 400A
Grouping factor: 0.57
Corrected: 400x0.57 = 228A
Actual load: 240A

Problem appears.

2EIT

ing Institute of

g College of

| 2ECT |

PECST

College of Science and Technology.
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CABLE AMPACITY DERATING SCENARIOS

SCENARIO 1: OPEN AIR INSTALLATION ]

SCENARIO 2: CONDUIT INSTALLATION

SCENARIO 3: THERMAL INSULATION

Heat
Dissipation

Insulation Layer )
Outer Jacket \‘(\, < ¢
Copper \

Conductor 3

Copper Conductor

Pl Heat
Copper Dissipation
Conductor

LL Temperature:
e Derating Factor: 1.00

Copper Conductor

Insulation Layer

Outer Jacket

) Airflow
\ PVC Conduit

Temperature:
e Derating Factor: 0.80

Copper Conductor Trapped Heat

Insulation Layer & & Visualizaﬁy\
Outer Jacket;“’ ’/\
Copper ]

Conductor
Material

Trapped Heat
" Visualization

pr

Copper
Conductor

ﬂ Temperature:
e Derating Factor: 0.50

|

Heat easily dissipates into ambient air.
No ampacity derating required.

Limited air movement reduces heat dissipation
efficiency. Ampacity derating necessary.

Insulation significantly inhibits heat escape,
causin? rapid temperature rise.
Substantial ampacity derating required.

W7 VIOX

17



Ambient Temperature Problem

Rating assumption: 40°C
Actual environment: 55°C

Near steam pipes: 65°C




Ambient Temperature Derating EIT | DECT | DECST ->IDC
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Correction factor: 0.82 MCB DERATING FACTOR CALCULATION: VIO)I
STEP-BY-STEP VISUAL EXAMPLE (N
N e W a m p a C i ty : INPUT PARAMETERS CALCULATION PROCESS it RESULT (GREEN)

(ORANGE)

2 2 8 X O . 8 2 — 1 8 7A - Rated Current | . ' Effective Capacity
.= (In) = 32A Effective Capacity =28.2

= Rated Current

ACt u a | : 24OA Temperature A IR Derating Factor —4
—_— 32A X 0 . 88 | This is the practical

maximum current the

[Ei=TerE] Desating Factak - MCB can safely handle
ssey (k) = 0.88 28 * 2A under these conditions.

» =50°C

VISUAL CREATION TASK - VIOX ELECTRICAL ENGINEERING DIVISION
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Variable-speed drives introduce:

3rd harmonic Fundamental
| L\ i
5th harmonic +
. N - 3rd harmon (5 et N N O L
/th harmonic T v T
Additional heating: [ 1 +m :
o Skin effect w \/

o Proximity effect

o Neutral heating




Harmonic Heating Mechanism EIT | 2ECT | ECST > IDC

SKIN EFFECT IN CONDUGTORS

AC resistance: R,. > Ry,

DIRECT CURRENT (DC) HIGH-FREQUENCY AC
. CURRENT Crose section’ [ SKINDEPTH | NEARCUREACE
ngher frequency: More |OSS€S DISTRIBUTION Utilized
: "'".%.

UNUSED ‘
“= INNER CORE

Losses: P =12 R

dC

INCREASING FREQUENCY (f)
=

f=0Hz High f (increasing)

Current restricts to surface as frequency increases.

21



Thermal Camera Findings +>1DC

Infrared survey:
L Cable surface: 89°C
O Tray hotspot: 115°C
0 Termination: 127°C




Why do Terminations Matter? +>1DC
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Loose terminations:

Increase resistance

Localised heating: P = I°R




Contact Resistance Example

Resistance: 0.0010
Current: 240A
Power:57.6W

At one connection

EIT | PECT |

ECST +»>1DC
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(5)
Even Higher

Effective Resistance

'Hfs,

Higher R = More
Joule Heating

(melting)

(4)
Holm
Correction:

ik

Initial High

Resistance (R)

Danger Zone /
Thermal Runaway /
Melting Point
(0.37V contact voltage
for Ag)

o)

f— 5 o\

. Temperature |
. Risesata
N\ 2-Spot_o

)
Resistivity
Increases:

P = pol1+aAT]

(4)
Holm
Correction:

(1+2-aaT)

3

Hour 4:
T=800°C
(softening)




Thermal Runaway

Heating increases resistance
Resistance increases heating
Positive feedback loop:

Heat = resistance - more heat

Electric

Current

DEIT | DECT | DECST > IDC

Thermal
Runaway

Conductivity

Technologies

Temperature
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Aged insulation:
Cracks
Moisture ingress

Oxidation

Reduced thermal conductivity
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Unexpected discovery:

= |nsulation debris trapped beneath the
tray

Blocked airflow




Simulation Results

Finite-element thermal simulation:

» Expected: 72°C
» Observed: 132°C
» After corrections: 127°C

DEIT | 2ECT | DECST +>1DC

AA 5083 HSLA

nnnnnnnnnnnn

Top ——————— Bottom

eeeeeeeeeeee
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Root Cause Analysis PEIT | ECT | 2ECST > IDC

Contributing factors:

ELECTRICITY THE MOSTCOMMON CAUSE OF FIRE

** grouping

Circuit Fuses & Conductors

Circuit Breakers Cables Connection
* . Trialig & Absence of ¢— Damaged
L X 4 Load R -t
& ambient =~ | s sartn icakage B—
8 2 I
tem pera ture Earthed |e—I eze | ineccosars
o ' g g
«* harmonics -
Dvgg:gg:rd § Broken -——p | r .
soiation
LS . . . B & control
< termination heating - [ —
-

0:0 ai rf | oW restriction Appliances aaten Siiohes

29
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College of Science and Technology.

Re|eva Nt stan da rds: - IEC vs. IEEE Impulse Testing Standards

Key Differences in High-Voltage Equipment Testing .
IEC 60060-1 IEEE Std 4

" ok ! IEC 60060-1 IEEE Std 4
e eographic Focus o
| E C 6 O 2 8 7 {'W Global ¢ 2" North America SEuaaE e Fons

’ 4 \&‘ ; (icon: globe) \‘,.:/ (icon: North America map)

Both: 1.2/50 ps

1:1.2/ 1.2/50 s } Both: 1.2/50 ps
Key Waveform (:ﬁgﬁ'l‘;g? (ighthing impuise) Jl A ‘,';,?{,‘ﬁ?;‘;?
1.2/50 ps ,A/\ S

(lightning impulse) \/ A 2
oy 3 Transformer Testing Requirements
Rise Time Calculation
| E ( 6 O 3 6 4 %0% X 30%-90% 90%# - 10%-90% of peak
A ' H /

(Full wave (mandatory) ) £ (Full wave
30% J-N\Of peak x1.67 10%4 e (Chopped wave (mandatory) )
—

24 Cﬁbpped wave (9ptionai)'
- Temperature Basis - Front Time Tolerance
= =k > 15%100% for U,,>800kV 0% i~
A S N Z S 3 O O 8 Eg 20C(GEH % {&L S (e [LIWV (Lightning Impulse Withstand Voltage)] BIL (Basic Insulation Level)
C / Transformer Testing Requireme;lts Sample Voltage Levels Table
[Full wavel(pandatory) ] gf! ('Ms,*: — \ System Voltage IEC LIWV (blue theme)  IEEE BIL (&n{;e tihe;ne)i‘
[Chopped wave (mandatory)] 7 / Chopped wave (optional) 66 kV 325 kv -
| E E E 8 3 5 Voltage Level Terminology 7 gé i\\/l 1505500kl:/V :ilr?u:::
° [LIWV (Lightning Impulse Withstand Voltage)J ‘ BIL (Basic Insulation Level) ‘ 400 kV 1:425 KV N

°

30



Engineering Investigation Method +»>IDC
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Engineer's
. Verify load Troubleshooting
Flow Chart

. Measure temperatures
. Review installation

. Check harmonics

. Inspect terminations

. Apply derating

. INOPROBLEM!

www.rfcafe com
2004
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Lessons Learned

Never trust: Current alone
Always consider:

Environment + installation + harmonics

by Unknown Author is licensed under

32
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Discussion Exercise

If a cable carries a 50% load

Installed:
bundled
underground

high harmonic environment
Can it fail?

Discuss.

+>1DC

Technologies
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Key Takeaways

Cable ratings are conditional

° MITIGATION
STRATEGIES |

< EMERGING & GLOBAL
\ CHALLENGES J 1

{ ' FNOTLégk%&STEM Slljsl;PuLgT?gtﬁlsN f\NGIJI?I(\;STRUCTURE ENVIRONMENTAL IMPACT 1 1 1
different modules, interfaces @ material shortages @ roads, bridges, utilities climate change, [ - H a r m O n I CS C re a te h | d d e n h e at I n g

carbon footprint

Derating factors multiply

F=D0 YNREALISTIC SCHEDULES SKILLED LABOR MAINTENANCE CYBERSECURITY RISKS
& RELIABILITY / B\ V] smart systems, loT

[:£3(%) &BUDGETS SHORTAGES

REGULATORY 7>\, QUALITY CONTROL | ENERGY EFFICIENCY qIf o RAPID TECHNOLOGICAL
COMPLIANCE & CODES ) &DEFECTS = & WASTE 7d? ADVANCES

Thermal imaging is essential

> Al, new materials

SAFETY & RISK PROJECT MANAGEMENT SYSTEM (25) ETHICAL

MANAGE;MENT EFFICIENCY .-II OBSOLESCENCE =P CON?IDERATIONS ? . S m a | | e rro rS Ca u Se m aj O r fa i | u res

ENGINEERING ES INNOVATIVE SOLUTIONS




Upcoming Mysteries Webinars DEIT | DECT | DECST > IDC

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

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.

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

Engineering College of Science and Technology (ECST)

Start Date

South African accredited qualification & ECSA-endorsed

Bachelor of Engineering Technology in Electrical Engineering 3 August 2026
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Engineering Institute of Technology.

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

Email
webinars@eit.edu.au
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Courses
https://www.eit.edu.au/schedule/
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Engineering College of Technology.

Contact Us:

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

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

Sl

=CST

Engineering College of Science and Technology.

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

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