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1. House-keeping

2. Summary and objectives of Workshop
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House-keeping

• Procedure in an Emergency

• Location of toilets
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Programme – Day 1
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Programme – Day 2



About FAN                           www.fan.ac.nz

Full Research programme name: 

Architecture of the Future Low-Carbon, Resilient, 
Electrical Power System

Short-form name of the programme: 
Future Architecture of the Network (FAN)

or Te Whatunga Hiko

7-year project (started in the latter part of 2020)
Science Leader: Professor Neville Watson (University of Canterbury)
Contact: futurearchitecturenetwork@canterbury.ac.nz

http://www.fan.ac.nz/


Co
nc

ep
t D

ia
gr

am

Hi
gh

 V
ol

ta
ge

AC/DC

Industrial plant

Storage to 
smooth out the 
intermittency of 

renewable 
generation

AC/DC

MPPT

Low Voltage (LV) DC Feeder

DC/DC

DC/DC DC/DC

DC/DC

DC/DC

MPPT
MPPT

DC/DC

MPPT

Battery 
Storage

 

Central hydro power station
AC/DC

 

Geo-thermal 
power station

AC/DC

M
ed

iu
m

 V
ol

ta
ge

Lo
w

 V
ol

ta
ge

AC/DC

DC/DC DC/DC

G
en

er
at

io
n 

M
V

Battery Storage

Substation
Fast DC EV Charger

AC/DC

AC/DCWind-farm

Hydrogen Production 
Facility

Commercial

AC/DC

CommercialNormally Open 
Switch

Factory with Co-generation

 

Solar farm

Electric Trains & Trams Electric Buses  & Trucks

Meshed HVDC 
Grid

MVDC

MVDC

HVAC

MVAC

MVDC/LVDC

Wind farm

DC Circuit Breaker

Micro-transformers

For resilience

Bidirectional EV charging

 Concept Diagram (simplified)
Simplified integration of converter interfaced equipment such as 
PV, Wind, Electric mobility (electric cars, trucks trains & trams), 

Battery storage & industrial processes (e.g. hydrogen production).



FAN Workstreams
Workstream 1

Network Architecture
Workstream 2

Topology
Workstream 3

Converters & enabling 
technologies

Workstream 4
Transisiton from AC to 

DC 

R. Mukhedkar
N. Watson

N. Nair

N. Nair
R. Rayudu

R. Mukhedkar
A. Ukil

T. Lie
N. Kularatna

T. Long
I. Lestas

Y. Liu
J. Watson

N.Nair
A. Ukil

A. Lapthorn
H.Avery

R. Rayudu
A. Ukil

- Evaluate Circuit 
topologies (the way 
things are connected 
to form a functional 
circuit)

- Evaluate Converter 
technologies, 
particularly their 
controls,  and enabling 
technologies

- Assess the implication 
of high levels of DC in AC 
systems and develop 
mitigation measures. 
- Evaluate repurposing AC 
infrastructure for DC 
applications.

- Accurate Analysis 
tools for hybrid AC/DC 
systems.
- Assess different 
architectures.

Workstream 5
Vision Mātauranga (VM)R. Rayudu

Science leader
All Workstream leaders

- Build and grow Māori capability 
- Grow capability, understanding 
and interest, working with specific 
Māori communities



Goals

1. Technical development 
• Primarily through postgraduate and Post-Doct. Research.
• From Collaborators

2. Capability growing in New Zealand
• Research undertaken by researchers here
• Exchange of researchers with collaborations both overseas and within 

NZ.
• Bringing expertise to New Zealand.



Overseas Collaboration 

1. Co-supervision of research students

2. Exchange of Ph.D. students and Post-doctoral fellows

3. Exchange of ideas and critical feedback on the work being 
performed

4. Visit to New Zealand of Overseas collaborators and vice versa

5. Give Ph.D. courses

6. Joint publications 

7. Joint seminars

8. Help connect us to other relevant people/organisations to 
make this project successful.

1

Tiwai

AUCKLAND

CHRISTCHURCH

WELLINGTON

HAMILTON

DUNEDIN

INVERCARGILL



Institution Workstream Name Level Project/ role
UoA 2 Eric Sierra Jimenez Masters publication scholar
UoA 2 Michael Gibson Masters WS2 UoA ME “Protection of LVDC Networks”
UoA 2 Mufid Altorok Masters WS2 UoA Master’s Project “Optimal Power Flow in Hybrid AC/DC Distribution Network”
UoA 2 Wayne Huynh Masters WS2 UoA ME “Design options for Future hybrid low voltage AC-DC AC-DC Distribution system”

UoW 3 Charles Themiya Sirimanne 
(Sr) Masters ME Topic : Supercapacitor Assisted DC Refrigerator 

VUW 4 Sumair Ahmed Masters Part-time Masters Student, Potential of Low Voltage Direct Current in New Zealand

AUT 3 Zaid Hamid Abdulabbas Al-
Tameemi PhD Development of Hierarchical Control Strategies for DC Microgrids Clusters

AUT 3 Aphrodis Nduwamungu PhD PhD with topic “Control Strategies and Stabilization Techniques for Converter”
UoW 3 Chamara T Dassanayake PhD Supercapacitator Assisted DC Circuit Breaker
UC 4 Soren Subritzky PhD DC/GIC in Transformers

UoA 2 Andre Cuppen PhD WS2 UoA PhD “Topology options for future hybrid medium voltage ac-dc distribution system” Supported by 
Powerco (Industry)

UC 3 Hailong Wang PhD Control of grid-side converter for Type-IV Wind Turbine Connected to AC Systems
UoW 3 Nirashi R Polwaththa-Gallage PhD Supercapacitor Assisted DC Refrigerator
UC 1 Choidorj Adiyabazar PhD Started PhD studies in August in the area of dynamic performance

UoW 3 Chamila Naligama PhD PhD: Supercapacitor assisted inverter project

UoW 3 Charles U Sirimanne (Charles 
Jr) PhD High power SCALDO basd DC-DC converter

UC 1 Christian Yap PhD Steady state fault analysis of hybrid AC/DC networks using generalized converter models. 
UC 3 Emmanuel Amaefule PhD PhD with topic ‘Control of Interlinking converters for hybrid AC/DC networks’.  

AUT 3 Mehdi Moradian PhD PhD with topic “Analysis of DC breaking phenomenon in DC Microgrids”
UC 4 Nalindi Pabasara Herath PhD New PhD at UC Starting Dec 2022 with the topic: (WS4) MVAC Cables for MVDC networks
UC 4 Hossein Eisapour PhD New PhD at UC Starting 2023 with the topic: (WS4) Multi-Physics Power Transformer Model for Digital Twin

UoA 2 Leyla Zafari PhD Digital Substations: Emerging Digital Substation principles and applications

AUT 3 Rasool Peykarporsan PhD
Application of machine learning and big data in converter control strategy- an effort towards stability 
enhancement

VUW 5 Priya Singh PhD Interaction of offshore windfarm with AC-DC corridors.

UoA 2 Saad Khan PhD
Formulate MTDC (Multiterminal DC) or P2P (Point-to-Point) DC links using the VSC converters as part of the 
existing Experimental Testbed to carry out fault analysis

UC 1 Shushan Qiu PhD
UC Dilshani Maheepala PhD



FAN Research Partners
New Zealand

Overseas – University of Cambridge (UK) and 
Aalborg University (Denmark)
Technische Universität Dresden (Germany)
RWTH Aachen University (Germany)
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