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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/Course Coordinator 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)
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2. High Penetration of Renewable Energy 
Resources - Challenges
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High penetration of renewable energy 
resources
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Output power fluctuation of photovoltaic 

power plant
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Low inertia power systems



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

High penetration of renewable energy 

resources - challenges
• Lack of visibility of operation to power system operators

• Lack of central control 

• …
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3. Energy Storage Technologies
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Energy storage technologies
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Flywheel energy storage
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Pumped Hydro Energy storage
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Compressed air energy storage
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Comparison of energy storage technologies 
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4. Overview of Battery Storage Technologies
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Quick Comparison of different battery technologies



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

Lithium-ion (Li-ion) Battery

18

❖ Anode (negative electrode):

❖ Cathode (positive electrode):

❖ Overall:

𝑳𝒊𝑿𝑶𝟐

𝒄𝒉𝒂𝒓𝒈𝒆

𝒅𝒊𝒔𝒄𝒉𝒂𝒓𝒈𝒆
𝑳𝒊𝟏−𝒙𝑿𝑶𝟐 + 𝒙𝑳𝒊+ + 𝒙𝒆−

𝑳𝒊𝑿𝑶𝟐 + 𝑪𝒏

𝒄𝒉𝒂𝒓𝒈𝒆

𝒅𝒊𝒔𝒄𝒉𝒂𝒓𝒈𝒆
𝑳𝒊𝒙𝑪𝒏 + 𝑳𝒊𝟏−𝒙𝑿𝑶𝟐

𝑪𝒏 + 𝒙𝑳𝒊+ + 𝒙𝒆−
𝒄𝒉𝒂𝒓𝒈𝒆

𝒅𝒊𝒔𝒄𝒉𝒂𝒓𝒈𝒆
𝑳𝒊𝒙𝑪𝒏

➢ (300) Lithium-ion battery, How does it work? – YouTube

https://www.youtube.com/watch?v=VxMM4g2Sk8U
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Sodium Sulfur Battery

• Liquid Electrodes & Solid Electrolyte (Separator)

Negative Electrode: Liquid Sodium (Molten), Surrounded by Tube Shape
Electrolyte (Beta Alumina Tube)

Positive Electrode: Liquid Sulfur (Embedded in Carbon Felt)

Anode:

Cathode:

Overall:

Note: Electrodes are Melted to Liquid States under High Temperature
(300𝑜𝐶~350𝑜𝐶). At this temperature, Solid Electrolyte is Good Conductor
of Ions in Reactions.

Discharge: Sodium in Negative Electrode is
Oxidized into Sodium Ions, Flowing through
Electrolyte to Positive Electrode & Combine
with Sulfur → Sodium Polysulfides

Charge: Sodium Polysulfides Decompose

Sodium Ions go back through Electrolyte
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Vanadium Redox Flow Battery

• Electrochemical Reactions in VRB: exploiting 

vanadium’s ability to exist in 4 different oxidation 

states, i.e. 𝑉2+, 𝑉3+, 𝑉4+ and 𝑉5+. 

Positive Electrode:

Negative Electrode:

Overall:
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Voltage Performance Comparison
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Quick Comparison of different battery technologies

G. G. Farivar et al., "Grid-Connected Energy Storage Systems: 
State-of-the-Art and Emerging Technologies," in Proceedings 
of the IEEE, vol. 111, no. 4, pp. 397-420, April 2023
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Quick Comparison of different battery technologies
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Quick Comparison of different battery technologies

G. G. Farivar et al., "Grid-Connected Energy Storage Systems: State-of-the-Art and Emerging Technologies," in Proceedings of the IEEE, vol. 111, 
no. 4, pp. 397-420, April 2023
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5. Battery Power Converter Systems



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

Battery Power Converter Systems

G. G. Farivar et al., "Grid-Connected Energy Storage Systems: State-of-the-Art and Emerging Technologies," in Proceedings of the IEEE, vol. 111, no. 4, pp. 397-420, April 
2023
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Battery power converter system with transformer

Batteries

Power Stage

Output Filter

Coupling 
Transformer

Soft-start Circuit & 
Grid Contactors

Grid 
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Battery power converter system with transformer
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Battery power converter system with transformer
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Series connection of semiconductor switches
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Multilevel Converter

Battery management 
system
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6. Power System Support



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

Frequency Support 
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Frequency Support 
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Voltage Support 
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7. Safety Standards for Battery Systems
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Arc flash principle
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Arc flash safety requirements

20 272.40

10 136.20

2.69 1.36

CAT 1 68

COVER REMOVAL (OPENING DOOR)

Date: 28/04/2022

Job Number: 1289

Assessed as per: NFPA 70E D.5.1

SWITCHING CAT 1

Arc-Flash and Shock Hazard 

Appropriate PPE Required

Number Of Batteries Per String System Float Voltage

Incident Energy at 45.5cm(Cal/cm) Fault Current (KA)

Hazard Risk Category Flash Protection Boundary (cm)

ACTIVITY PPE CATEGORY

Float Voltage (Unprotected section)

VISUAL INSPECTION WITH CLOSED DOOR CAT 1

SHOCK LIMITED APPROACH BOUNDARY 1 METER

SHOCK RESTRICTED APPROACH BOUNDARY 0.3 METER

Number Of unprotected batteries per string

ELECTRICAL WORK CAT 1

CAT 1
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8. Emerging Technologies and Prospects

1) Flexible Power Point Tracking in Photovoltaic Systems
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Flexible power point tracking in photovoltaic systems

G. G. Farivar et al., "Grid-Connected Energy Storage Systems: State-of-the-Art and Emerging Technologies," in Proceedings of the IEEE, vol. 111, 
no. 4, pp. 397-420, April 2023
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Frequency support with PV systems
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8. Emerging Technologies and Prospects

2) Electric Vehicle Battery Systems
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EV battery systems

Overview of Australia's Electric Vehicle Fleet (BEV and PHEV), by Sales, 
Source: FCAI

Nissan EV Battery Pack, with Modules Displayed, 
Source: Nissan
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EV battery life cycle
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EV battery  - 4R
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Summary

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

• Overview of different energy storage technologies, especially battery systems and their comparison

• Power system support

• Safety standards

• New technologies/trends for solar systems and EVs 
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Thank You!
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Upcoming Courses

Find MORE courses here: www.eit.edu.au/study-areas/renewable-energy/

We have a range of courses in Renewable Energy Engineering.

Courses Start Date

52910WA Graduate Certificate in Hydrogen Engineering and Management 7 May 2024

52859WA Graduate Certificate in Renewable Energy Technologies 4 June 2024

Online – Master of Engineering (Electrical Systems) 24 June 2024

52894WA Advanced Diploma of Applied Electrical Engineering (Renewable Energy) 2 July 2024

Professional Certificate of Competency in Hydrogen Energy – Production, Delivery, Storage, and Use 9 July 2024

Online – Bachelor of Science (Electrical Engineering) 22 July 2024

Professional Certificate of Competency in Hydrogen Powered Vehicles 6 August 2024

Professional Certificate of Competency in Battery Energy Storage and Applications 10 September 2024

Professional Certificate of Competency in Renewable Energy Systems 10 September 2024

Professional Certificate of Competency in Smart Grids 1 October 2024
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Upcoming Webinars

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

Insights Into EIT’s Postgraduate Programs
24 Apr 2024

Enhancing HVAC Efficiency: Load Calculation for Energy Conservation and Sustainability
25 Apr 2024

Doctoral Research Toolbox Chat With Emeritus Professor Akhtar Kalam
02 May 2024

An Introduction to Process Control
02 May 2024

Thermal Energy Storage – Recent Trends and Developments
08 May 2024

http://www.eit.edu.au/news-events/events/
https://www.eit.edu.au/event/insights-into-eits-postgraduate-programs/
https://www.eit.edu.au/event/enhancing-hvac-efficiency-load-calculation-for-energy-conservation-and-sustainability/
https://www.eit.edu.au/event/doctoral-research-toolbox-chat-with-emeritus-professor-akhtar-kalam/
https://www.eit.edu.au/event/an-introduction-to-process-control/
https://www.eit.edu.au/event/thermal-energy-storage-recent-trends-and-developments/
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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 Monday the 22nd of April, 5:00am UTC and no 
further requests for certificates will be accepted after the form has closed

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

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

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

