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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.

ATN

&

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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Engineering College of Technology. Engineering College of Science and Technology.
ECT delivers interactive and online UK qualifications. ECT is committed to ECST delivers a South African accredited qualification on-campus. ECST is
providing students with a world-class education, where they acquire the committed to providing students with a world-class education, where
knowledge and skills that are applicable and valued in industry. 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 * Bachelor of Engineering Technology in Electrical Engineering (SAQA
*  Master of Science (Power System Analysis and Renewable 123645)

Integration)
* Master of Science (Industrial Automation and Instrumentation Learn more here.

Control)

The Engineering College of Science and Technology (Pty) Ltd is provisionally registered with
L h the Department of Higher Education and Training until 31/12/2028 as a private higher
el el education institution under the Higher Education Act, 1997. Registration certificate no.
2025/HE07/007.
Registered UK Higher Education Provider | UKPRN: 10089771


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

2ECST

ring College of Science and Technology.

Disclaimer . EIT ‘ F

ing College of Technology.

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.

* Forthe Engineering Institute of Technology (EIT) visit: https://www.eit.edu.au/

* Forthe Engineering College of Technology (ECT) visit: https://www.ect.ac.uk/

* Forthe Engineering College of Science and Technology (ECST) visit: https://www.ecst.ac.za/
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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.



PECST

Engineering College of Science and Technology.

PECT

Engineering College of Technology.

Introduction — Presenter 2EIT

Engineering Institute of Technology.

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.

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 “My vision is to provide
The University of Bath, Bath, UK, D.Eng., Electrical Engineering exciting higher education
The University of Oklahoma, Norman, USA, MS, Electrical Engineering science and engineering
Al|garh I\{Iushm University, Al|gar.h, Indla-, BSc..Eng., Electrical Engineering courses, research, cohsultancy
St Xavier's College, Calcutta, India, Applied Science .

and collaborate in
Professional Society Activities development work of the
Australian Institute of Energy — Fellow industry and communities

Engineers Australia — Fellow
The Institution of Engineers and Technology, UK — Fellow.
The Institution of Electrical and Electronic Engineers, USA —Life Senior Member.

within Australia and beyond.”
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Learning Objectives PEIT | ECT | DECST

PV System Synchronous Generator

e Understand inverter-grid synchronisation principles

Gnd
e Analyse the abnormal field behaviour %
e Apply systematic troubleshooting methods
w mm S
e |dentify the hidden system interactions Ciruit Brvak +AC .
3 T PCC 3

Switch Board Data Acquisition Card

Workstation PC

Measurement Unit




Why “Engineering Mysteries”?  DEIT | DECT
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e Systems behave differently in
real environments

Wave LllLfLy Wind DG i Thermal DG PV DG
. . . . 0Ca .
e Multiple interacting variables TT A i | | e
Grid network Loads ' T I_l Loads
| . rid networ a \ e | =
e Hidden faultsvs visible I — /ACly /adl R
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e |Importance of engineering &l Local E : I ‘
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Case Introduction

Grid-connected solar PV system
100 kW commercial installation
Issue: Inverter fails to synchronise
Occurs only around noon
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System Overview PEIT | DECT | 2ECST
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PV array (DC source)
Grid-tied inverter

Utility grid connection
Protection and monitoring

,
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Normal Synchronisation Process 2EIT JECT JECST
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e \/oltage matching
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Observed Problem PEIT | ECT DECST
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Inverter runs fine in morning

o

e Trips or fails to sync at noon %

e Resumes normal operation later | l =

e No permanent fault recorded ul il
30»/ J

Time/ Seconds
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Initial Hypotheses

Overvoltage
Overtemperature

Grid instability
Protection malfunction

DEIT | DECT | DECST

Engineering Institute of Technology. Engineering College of Technology. Engineering College of Science and Technology.

Voltage Unbalance
Due to Change
Between
Generation and
Consumption

Voltage Sag Due to
Starting Motor,
Lightning, Short

Circuit, etc.

Reverse power
Flow Due to
Voltage Rise

Harmonics Due to
Non-Linear Loads
(Vacuum Cleaner,
Air Conditioner,
etc)

Voltage Rise Due
to Net Generation
Bigger than Net

Consumption

Power Loss Due to
Shade or Dust
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Data Collection PEIT | ECT DECST
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e \/oltage logs

e Frequency logs

e Temperature readings
e Event logs

SCADA workstation Weather
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Voltage Profile Analysis DEIT | DECT | DECST
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Voltage rises near noon Voltage of Solar Panel vs Time
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Grid Voltage Rise Phenomenon JEIT

e High PV injection - voltage increase
e Weak grid - larger voltage rise

e |Impedance effects
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e Grid frequency stable
e No abnormal deviation
e Frequency ruled out

A

Frequency (Hz)

High Inertia Power System

Time

Inertia Primary Control

Control (10-30 seconds)
(1-10

Reserve
Control

(Greater
than 30

Secondary Control (10-30 Minutes) Minutes)
Frequency Drop
Reduction with

v Inertia Power

Low Inertia Power System
(High Solar PV and Wind)
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Temperature

e Ambient temperature peaks at noon

e |nverter thermal derating

PECST

ring College of Sci and Technology.

ring College of Technology.

e Cooling performance
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Protection Settings Review 2EIT | 2ECT »ECST

e Overvoltage thresholds
e Anti-islanding settings
e Grid compliance limits

A A
I-V curve
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Hidden Clue DEIT | DECT | DECST
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e \/oltage spikes correlate with solar peak
e Occurs only under high irradiance

e Not a hardware fault v
— PV production
- (Clear sky production
100 - Sunrise/sunset

80

PV power output [%]
[l
=)

00:00 06:00 12:00 18:00 23:59
Time (UTC)
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Root Cause Identified PEIT | DECT MECST

e |ocal grid voltage exceeds inverter
sync limits

. . -
e The inverter disconnects for Pl |
. Grid
protection MPPT | Poa | Control System /
(Pmpp) | Inverter
e Weak feeder + high PV penetration
‘ Storage Units : Dedi(;ated
| Location Specific y Load
Constants and Variables
| AirMass Temperature
Seasonal Pattern | Humidity \
( Dust Density ‘
Toi Current from Panel Battery Bank Excess energy
Vey Voltage from Panel
PGen Power Generated
PGrid Power to Grid
PLos: Power Loss
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Why Only at Noon? DEIT | DECT | DECST

e Maximum solar generation
e Minimum local load
e Peak voltage rise condition

160 \
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E 80
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Voltage in volt
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Engineering Insight PEIT DECT MBECST

e System-level issue, not component failure
e |nteraction between eneration and grid
e Importance of the network studies

Grid @

PV Array Zl«g
PCC

DC-DC

[ [ ][] ]
—>| Inverter —{——F>— ;
Converter P
Y
t. m——
| | Control
| Algorithm(_ Local Loads
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Possible Solutions

Adjust inverter voltage limits
Install voltage regulation
Add energy storage
Network reinforcement

Network Level 1
Transmise hm\ llllllll
00 KV IS0V, 1AV

PECST

ring College of Technology. ring College of Sci and Technology.
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Solution 1: Volt-VAR Control 2EIT 2ECT | DECST
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e Reactive power support
e \/oltage regulation
e Smart inverter functionality

— <',: > sl
§ Q[Tlﬂ.‘". S Dp{:
- — Capacitive \ dead band
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s 1 .
E Vs Inductive —
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Solution 2: Battery Storage EIT 2ECT ECST

e Absorb excess generation
e Reduce export spikes
e Improve stability

Inverter
ACOUT
Critical Load

Energy Storage & __—
ey

230V Energy Meter from q p
Mains Power Supply Electricity Supplier
. O yi Inverter AC Input -;*— ‘
® © - \
— e ! y
Ao —— il . I
o\_o et o o A < - :
5 BEALAE AALIANE
. )
Inveter Energy Meter Domestic Consumer
ADIRECTIONAL FNERGY FLOW. Required for Self-Consumption. Unit 63A RCD +
Supplied with the inverter MCBs

Export limitation can be adjusted.
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Solution 3: Grid Upgrade  2EIT 2ECT JECST

Engineering Institute of Technology. Engineering College of Technology. Engineering College of Science and Technology.

e Reduce line impedance
ofc Generation and Transmission __..

e Improve voltage stability gl

e Expensive but effective

Changes in
regulator and capacitor
switch operations

PV curtailment

Cost of required
equipment upgrades

Upgrade
deferral benefits

Distribution
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Lessons Learned
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e Always consider the system interactions ~
’ PV System
e Time-dependent faults are critical clues ) o
. . | Pt
e Data logging is essential @ = -
e e
Traditional | P ( Al-Based
Methods ’ Methods J-—ﬂ’/ Hybrid |
— Approachesj

Optimization
Applications J

|
Y

Performance J

Outcomes

b
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Broader Implications 2EIT | ECT | DECST

e |ncreasing renewable penetration

e Grid stability challenges
e Need for smarter grids V — —
Generation Transmission & Residential

DlStHbUIIOﬂ Smart Control/

Nuclear Smart Appliances
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Remote Control / Condition Monitoring /
Home Display Unit 2

- Wide-Area Monitoring
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[ — L D
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: 1 Automation M Infrastructure
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. Distributed
0

Renewable aki rw o= oo Generation
Generation wisSing ' ' ' )
—_— e — - a¥a
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= = Energy Storage — - 0
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TelecommUnication = === | Car Park with Electric Vehicle Charging Distributed Encrgy  Smart Building
| Management System
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Discussion Questions PEIT | DECT  DECST

e How would you diagnose faster?
e \What alternative solutions exist?
e Could this be predicted in design?




ineeri itute of Technology. | Engineering College of Technology. |  Engineering College of Science and Technology.

Extension Case Ideas PEIT | ECT DECST

e Cable overheating at HEAT DOES NOT INCREASE
partial load SOLAR PRODUCTION
e Phantom neutral More heat
voltage issues =
/vy Higher solar
e UPS failure during "" power

blackout ¢y Excessive
heat can reduce

solar panel
efficiency




Key Takeaways PEIT  2ECT | ECST
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e Real systems are non-ideal
e Data + reasoning = diagnosis o

e Engineering judgement is essential \\
t =5 g8

Monitoring System

Industrial Load

3 JQ 'A'L Transformer
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e Questions & Discussion
e Thank You
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Upcoming Mysteries Webinars

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 ltself 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

ring College of Technology.
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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

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

Professional Certificate of Competency in Electrical Power System Fundamentals for Non Electrical

Engineers > May 2026

52910WA Graduate Certificate in Hydrogen Engineering and Management 5 May 2026

Professional Certificate of Competency in Substation Design (Main Equipment) 12 May 2026
Professional Certificate of Competency in Battery Energy Storage and Applications 12 May 2026
Professional Certificate in Essential Practices for Electrical Safety, Earthing, and Lightning Protection 18 May 2026
UET60222 Advanced Diploma of ESI - Power Systems (Australia and New Zealand Only) 2 June 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
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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) 1 June 2026
Master of Science (Industrial Automation and Instrumentation Control) 1 June 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

38



Certificate of Attendance )ElT PECT \

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

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/j6CLUUEUD)
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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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Do

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: +44 208 335 401

Programmes
https://www.ect.ac.uk/programmes/
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Engineering College of Science and Technology.

Website
WWW. ecst.ac.za

Head Office

Unit 3, Elevation Gardens,

Elevation Close, Water fall

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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