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The new horizon for electricity
starts in Western Australia.

Horizon Power provides electricity across regional Western Australia. This is about one third of the Australian
continent and the worldOs largest and most sparsely populated utility territory. With only one customer per 58km,
it is home to a range of demographic groups and a signibcant indigenous population across a diversity of terrains,
climate zones and iconic coastal destinations. Our operating environment is globally unique.

Horizon Power is embracing the global electricity revolution with ground-breaking technologies, business models
and industry-research partnerships. Our unigue vertically-integrated structure, light-handed regulation and portfolio
of close to forty remote microgrids makes Horizon Power the perfect RD&D Partner in the Asia/Pacibc region.

Our ambition is to be the worldOs best microgrid company. Immediately to our north, hundreds of milions of our
regional neighbours are yet to enjoy the benebts of full electribcation.

Horizon Power is an ideal industry partner to advanced technology vendors and applied research institutes.
WeOre passionate about the accelerated development and commercialisation of low carbon microgrid solutions

that will re-debne the future of electricity.
~—  POWER

horizonpower.com.au energy for life

To discuss how we can change the world together, please contact
mark.paterson@horizonpower.com.au

Creating customer choice by being the worldOs best microgrid company.
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MAXWELL
ULTRACAPACITORS.

END THE POWER STRUGGLE.

.

RELIABLE AND STABLE RENEWABLE ENERGY FIRMING FOR YOUR SOLAR
AND WIND INSTALLATIONS. Stop struggling with renewables’ persistent
output fluctuations and start stabilizing them with high-power energy

storage built on Maxwell's lead-free, low maintenance ultracapacitor

technology. Design scalable ride-through and firming solutions that can
store one megawatt per minute, while delivering up to a million reliable

cycles at 10090 depth of discharge.

Maxwell. Your fight for stable power is over.

ASSOCIATED ENGINEERS is a professional engineering firm with a twist. We provide feasibility studies, detailed design,
and site services like engineering surveys, inspections and tests. We are also providing technical and sales support for the
range of Maxwell Ultra-capacitors in Australia. Refer to your USB gift for more information or visit us at www.aepl.net.au
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Microgrid Prospects in Finland: LUT’s Contribution
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Optimization of Battery Energy Storage Systems for Multi Market Participation
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Real Time Testing Platform for Load Management Strategies of DC Microgrid System
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Reachability Analysis for a Voltage Sourced Converter in a Microgrid
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MicroGrid Agent System using ESS
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Development of Web Based Scheduling Tool of Facility Operation for Energy System of a Microgrid by Using
Open Source Software
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PV Rural Microgrid in Tanzania
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NREL — Autonomous Energy Grids
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Towards Holistic Testing: Development of a Microgrid Controller
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PN OPAL-RT Real-Time Testing Solutions For Microgrid
==mmWl TECHNOLOGIES and Distribution System Applications

‘W" B

-

/”’

OPAL-RT reduces the challenges faced by engineers by offering advanced simulation tools for detailed Hardware-in-the-Loop studies
involving Distributed Energy Resources (DERs) as well as the power electronic systems interconnecting these elements to the grid.




5 Post symposium tour

For those who have registered to attend the post symposium technical
tour on Friday 1 December, we will be visiting Narara Ecovillage located
south of Newcastle on the Central Coast of New South Wales.

Narara Ecovillage is an intentional community being built with the aim to
achieve economic, environmental and social sustainability. The village
utilises smart grid technology to monitor loads and determine usage
patterns, particularly peak load periods. It also utilises the forecasting of
weather events, especially those affecting renewable energy generation.
Sixty new homes will soon be connected to the community’s microgrid,

Narara

which will include 471kW of solar PV, 460kWh of energy storage, ecovilla ge
integrated demand side management and control systems. inspired by life

For more information please visit http://nararaecovillage.com/news/. Following a tour and
presentation, a networking lunch will be held at the village before returning to Newcastle.

Agenda

Newcastle 2017 Symposium on Microgrids

Post symposium tour

FRIDAY 1 DECEMBER — POST SYMPOSIUM

TOUR

08:30  Shuttle pick up from Crowne Plaza & Noah’s
on the Beach hotels

09:00 Shuttle pick up from CSIRO Energy Centre

10:15 Arrival at Narara Ecovillage

10:30 Tour of Narara Ecovillage

12:30 Lunch

13:30  Shuttle departure from Narara Ecovillage

13:45 Drop off at Gosford train station

15:30  Arrive at Newcastle

(Drop off at CSIRO Energy Centre, & Crowne
Plaza & Noah’s on the Beach hotels)

This is the Simulator

for microgrid innovators.

The RTDS® Simulator is the world’s benchmark for real time power system simulation.
It offers the most advanced and effective means available for the closed-loop testing of
protection and control system equipment. Primary, secondary, and tertiary-level
microgrid controllers can be interfaced with the real time simulation for hardware-in-
the-loop testing. The RTDS Simulator can be interfaced with external equipment via high
level communication protocols such as IEC 61850, MODBUS, DNP3, IEC 60870-5-104,
|IEEE C37.118, and high-speed TCP/UDP.

Real time simulation offers a fundamentally new way for distribution system engineers
and researchers to design, analyze, integrate, test, and certify their increasingly
complex microgrid control and protection systems.

When it comes to microgrid innovation, there is no other tool with the power and
precision of the RTDS Simulator.




6 Our sponsors

The organising committee would like to thank the following sponsors of the Newcastle 2017 Symposium on
Microgrids for their generous contributions.

Gold Sponsors H 0 RIZ

POWER

Energy Power ;
Systems GAT

Silver Sponsors

S&C ELECTRIC COMPANY

Excellence Through Innovation

M OPAL-RT

—asWl TECHNOLOGIES

Authorised Distributor - ECADtools

AssOoCioted EnqQineers

Be Inspired - Be Consulted - Be Associated

Bronze Sponsors

Clarke
l|RTDS Energy" SIEMENS
Technologies A KOHLER COVPANY lngenuity for Life

Engineer - Install - Maintain
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7 Symposium committees

International Symposium Steering Committee
Name Organisation Contact

Ryoichi Hara (Chair) Hokkaido University hara@ssi.ist.hokudai.ac.jp
Saad Sayeef (Newcastle

symposium Co Chair) CSIRO saad.sayeef@csiro.au
FI:leer\:\:lc:gltll\la:;;r:gsaium Co Chair) University of Melbourne pierluigi.mancarella@unimelb.edu.au
Farid Katiraei (Prior Chair) Quanta Technology fkatiraei@quanta technology.com
(Ewopeand Africa
Miky Albu (Europe Lead) Politehnica University Bucharest mihaela.albu@upb.ro
Nikos Hatziargyriou NTUA nh@power.ece.ntua.gr
Johan Driesen KU Leuven johan.driesen@esat.kuleuven.be
Maria Brucoli EDF Energy Research maria.brucoli@edfenergy.com
Josep Guerrero Aalborg University joz@et.aau.dk
TheAmericas
Chris Marnay (Americas Lead) Berkeley Lab chrismarnay@Ibl.gov
Farid Katiraei Quanta Technology fkatiraei@quanta technology.com
Jim Cale Colorado State University james.cale@colostate.edu
Guillermo Jimenez University of Chile gjimenez@ing.uchile.cl
Dong tun Won (Acting Asia Lead) Inha University djwon@inha.ac.kr
Jaeho Choi Chungbuk National University choi@chungbuk.ac.kr
Shigeru Bando CRIEPI bando@criepi.denken.or.jp
Saad Sayeef CSIRO saad.sayeef@csiro.au
Meiqin Mao Hefei University of Technology mmgmail@163.com
Alex Chong A*STAR alex_chong@epgc.a btar.edu.sg
Ryoichi Hara Hokkaido University hara@ssi.ist.hokudai.ac.jp
Toshifumi Ise Osaka University ise@pwr.eng.osaka w.ac.jp
Pierluigi Mancarella University of Melbourne pierluigi.mancarella@unimelb.edu
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_Clarke
Energy:
A KOHLER COMPANY S I E M E N S

Engineer - Install - Maintain

Local Organising Committee

The Newcastle 2017 Symposium on Microgrids has been organised by CSIRO and the University of
Melbourne. We would like to thank this year’s Local Organising Committee for their efforts in
bringing this symposium to Newcastle. We hope you enjoy the 2017 symposium, and your time in
Newcastle, Australia.

Name Organisation Contact

Saad Sayeef (Co Chair) CSIRO saad.sayeef@csiro.au

Pierluigi Mancarella (Co Chair) University of Melbourne pierluigi.mancarella@unimelb.edu
Ryoichi Hara Hokkaido University hara@ssi.ist.hokudai.ac.jp

Jane Sherman CSIRO jane.sherman@csiro.au

Melina Gillespie CSIRO melina.gillespie@csiro.au

Tim Moore CSIRO tim.moore@csiro.au

John Ward CSIRO john.k.ward@csiro.au

Adam Berry CSIRO adam.berry@csiro.au

Nando Ochoa University of Melbourne luis.ochoa@unimelb.edu.au

Re:mote power ::.mcl “ 4 Agility in energy
microgrid solutions

- Quality installations
- Reliable aftersales support
- Engine supply or full EPC

Shaping the consumer-centric utility

- Battery gnergy storage systems Decarbonization, decentralization, and digitalization change our
- G_as engines energy systems at an unprecedented scale and speed. This entails
- Diesel engines , entirely new opportunities and challenges. “Agility in energy”

— Solar photovoltaics enables extremely flexible responses to rapid change and in this

Distributor & Service Provider

Gos Engines

way helps strengthen your market position.

Clarke Energy, Building 1, 2-4 Stirling Street
Thebarton, Adelaide 5031, Australia
Tel: +61 (0)8 8290 2100




CONTACT US FOR FURTHER INFORMATION

t 1300363 400 Energy

+61 39545 2176 Dr Saad Sayeef
e csiroenquiries@csiro.au Research Engineer, Energy
W WWW.CSiro.au t +61249606131

e saad.sayeef@csiro.au

w www.csiro.au/en/Research/EF
AT CSIRO, WE DO THE EXTRAORDINARY EVERY DAY

We innovate for tomorrow and help improve today — for our customers, all
Australians and the world.

Our innovations contribute billions of dollars to the Australian economy every year.
As the largest patent holder in the nation, our vast wealth of intellectual property
has led to more than 150 spin bff companies.

With more than 5,000 experts and a burning desire to get things done, we are
Australia’s catalyst for innovation.

CSIRO. WE IMAGINE. WE COLLABORATE. WE INNOVATE.

P——

THE UNIVERSITY OF

MELBOURNE

CONTACT US FOR FURTHER INFORMATION

t 13 MELB (13 6352) Melbourne School of Engineering
+61 39035 5511 Professor Pierluigi Mancarella

w www.unimelb.edu.au Electrical and Electronic Engineering

t +61 3 8344 8967

e pierluigi.mancarella@unimelb.edu.au

ESTABLISHED IN 1853, THE UNIVERSITY OF MELBOURNE MAKES DISTINCTIVE
CONTRIBUTIONS TO SOCIETY IN RESEARCH, LEARNING, AND TEACHING AND
ENGAGEMENT

The University of Melbourne enjoys an outstanding reputation with world
rankings consistently placing us as Australia’s leading comprehensive research r
intensive university, and one of the world’s top 50*.

Melbourne attracts the best and brightest students and researchers and, with a
history of over 160 years, we occupy a special place at the heart of our city’s
cultural scene.

*Times Higher Education World University Rankings 2017 2018 and Academic Ranking of
World Universities 2017

w www.ee.unimelb.edu.au/index.html



