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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, 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. 
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Introduction - Presenter

Hossein Dehghani Tafti

• Lecturer at EIT

• Research Fellow at The University of Western Australia – Magellan Powertronic Pty 
Ltd

• Senior Research Associate at UNSW Sydney

• Research Fellow at Nanyang Technological University 

• PhD in Power Electronics and Power Engineering (2018) from Nanyang Technological 
University, Singapore

• MSc in Power Engineering from Amirkabir University of Technology, Iran (2011)

• BSc in Power Engineering from Amirkabir University of Technology, Iran (2009)



EIT CRICOS Provider Number: 03567C | EIT Institute of Higher Education: PRV14008 | EIT RTO Provider Number: 51971

1. High Penetration of Renewable Energy 
Resources
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High Penetration of Renewable Energy Resources
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High Penetration of Renewable Energy Resources

Challenges

• Environmentally dependent power output 

• Low inertia 

• Lack of visibility of operation to power system operators

• Lack of central control 

• …
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2. New Standards and Regulations
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Voltage Support 
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Different Types of Requirements
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3. Flexible Power Point Tracking
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Flexible Power Point Tracking
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Flexible Power Point Tracking



EIT CRICOS Provider Number: 03567C | EIT Institute of Higher Education: PRV14008 | EIT RTO Provider Number: 51971

Flexible Power Point Tracking

Right-side of MPP Left-side of MPP
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Experimental Validation
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Experimental Results

Change of irradiance:

a) PV panel voltage, current, power and dc-link voltage, 

b) Voltage reference and dc-dc converter duty cycle,

c) PV panel operation point
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Remarks

• Applicable in both maximum point tracking (MPPT) and reduced power point tracking 

(RPPT) operation modes

• Flexibility of the proposed algorithm to move the operation point to the right- or left-side 

of maximum power point

• Applicability for both single- and two-stage photovoltaic power plants

• Fast dynamic response and low power oscillation
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4. Flexible Power Point Tracking under Partial 
Shading Conditions
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Flexible Power Point Tracking Under 
Partial Shading Conditions
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Flexible Power Point Tracking Under 
Partial Shading Conditions
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Flexible Power Point Tracking Under 
Partial Shading Conditions
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Flexible Power Point Tracking Under 
Partial Shading Conditions
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Flexible Power Point Tracking Under 
Partial Shading Conditions
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Experimental Validation
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Experimental Results
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Experimental Results
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5. Power System Frequency Support from 
Photovoltaic Systems



EIT CRICOS Provider Number: 03567C | EIT Institute of Higher Education: PRV14008 | EIT RTO Provider Number: 51971

Frequency Support with PV Systems
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Frequency Support with PV Systems
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Frequency Support with PV Systems
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Composite Load Model
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Composite Load Model

• Motor A: This motor represents an aggregation of three phase induction motors with low inertia (H = 0.1 s) that

are usually installed in industrial premises to drive constant torque loads.

• Motor B: This motor is a representation of aggregated three phase induction motors with high inertia (H = 0.25-

1 s). This motor represents the motors found in commercial ventilation fans and air handling systems.

• Motor C: The aggregation of commonly found commercial water circulation pumps is represented with this

motor with low inertia (H = 0.1-0.2 s).

• Electronic Load: This type of load represents electronic based loads with constant active and reactive power for

a range of grid voltage values.

• Static loads: This component is modeled using polynomial equations, which relate the load to the voltage and

frequency. This load represents other available types of loads in the distribution system, which are not

mentioned above.
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Simulation Results



EIT CRICOS Provider Number: 03567C | EIT Institute of Higher Education: PRV14008 | EIT RTO Provider Number: 51971

6. Modelling of Renewable Energy Systems for 
Power System Studies 
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QLD – SA Separation Event
NEM Frequency
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QLD – SA Separation Event

SA response (Sampled) QLD response (Sampled) 
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Benchmarking Setup
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Voltage Sag – Standard Requirements
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Voltage Sag Response:
Inverter 1 - Ride-through with momentary cessation behaviour, sag 
with voltage of 0.2 p.u. for 220ms 
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Voltage Sag Response:
Inverter 2 - Ride-through without momentary cessation behaviour, 
sag with voltage of 0.4 p.u. for 220ms 
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Voltage Sag Response
Inverter 3 - power curtailment to zero, sag with voltage of 0.2 p.u. 
for 220ms 
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Grid Voltage Phase Angle Jump
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15˚ Grid Voltage Phase Angle Jump : 
Ride-through
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30˚ Grid Voltage Phase Angle Jump: Disconnect
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Western Electricity Coordinating Council 
Composite Load Model 

PV inverter test results are essential for 

developing an accurate DG model in the 

WECC-CMDL.
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Western Electricity Coordinating Council 
Composite Load Model 
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Summary

• New challenges for power system operator under high penetration of PV systems 

• Principles of flexible power point tracking 

• Grid frequency support using flexible power point tracking

• Unusual behavior of installed PV inverters under grid transients and importance of accurate 

modelling of inverters for system studies 
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Thank you!
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Upcoming Courses

Find MORE courses here: www.eit.edu.au/study-areas/electrical-engineering/

We have a range of courses in Electrical Engineering.

Courses Start Date

Graduate Diploma of Engineering (Electrical Systems) 2 January 2024

Online – Master of Engineering (Electrical Systems) 2 January 2024

Professional Certificate of Competency in Substation Design (Main Equipment) 16 January 2024

52882WA Advanced Diploma of Electrical and Instrumentation (E&I) Engineering for Oil and Gas Facilities 16 January 2024

Professional Certificate of Competency in Hydrogen Energy – Production, Delivery, Storage, and Use 23 January 2024

Professional Certificate of Competency in Industrial Internet of Things 23 January 2024

52883WA Advanced Diploma of Applied Electrical Engineering (Electrical Systems) 6 February 2024

Undergraduate Certificate in Engineering Foundations 12 February 2024

Undergraduate Certificate in Electrical Engineering 12 February 2024

Online – Bachelor of Science (Electrical Engineering) 12 February 2024
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Upcoming Webinars

All upcoming Events & Webinars:
www.eit.edu.au/news-events/events/

Strategies for Effective Data Analytics in Incident Investigation
30 Nov 2023

Mastering the Art of Effective Investigation Techniques
07 Dec 2023

HVDC Technology for Power Transmission
13 Dec 2023

http://www.eit.edu.au/news-events/events/
https://www.eit.edu.au/event/strategies-for-effective-data-analytics-in-incident-investigation/
https://www.eit.edu.au/event/mastering-the-art-of-effective-investigation-techniques/
https://www.eit.edu.au/event/hvdc-technology-for-power-transmission/
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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):

Kindly note that this form will close on Sunday, 19 November 2023 and no further 
requests for certificates will be accepted after the form has closed

https://qrco.de/beXvx7
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Q&A



EIT CRICOS Provider Number: 03567C | EIT Institute of Higher Education: PRV14008 | EIT RTO Provider Number: 51971

Website
www.eit.edu.au

Head Office
1031 Wellington Street West Perth
Perth, WA 6005

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

Email
webinars@eit.edu.au

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

http://www.eit.edu.au/
mailto:webinars@eit.edu.au
https://www.eit.edu.au/schedule/

