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A'must attend’ event for all in the Electrical Protection industry.

The tenth Australian Protection Symposium will take place on the 16th and 17th of August 2016 at the Melbourne Park Function
Centre, Melbourne, where first-hand experiences from Australia and around the globe will be shared through paper presentations,
panel discussions and interactive Q&A sessions encouraging attendees to stay in tune with the latest solutions, innovations, successes
and challenges in our industry.

The interactive format of the symposium is complimented by ‘Power Talks, short but very topical presentations on lessons learned
from unfortunate events. The APS has been designed as a unique and neutral platform to gather experts in the electrical protection
industry in a friendly and dynamic environment to encourage idea exchange and a range of diverse contributions. The APS attracts
researchers, industry experts, engineers, practitioners and other professionals involved and interested in the electrical protection
industry. This annual opportunity to come together, discuss ideas face to face and build close cooperation channels for solving future
challenges results in a rewarding experience for all contributors and attendees.

WE LOOK FORWARD TO SEEING YOU AT THE AUSTRALIAN PROTECTION SYMPOSIUM 2016.

For further details please visit www.protectionsymposium.com.au
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Selection of Included Presentations

Improve relay performance on single pole trip operation: Field experience in Australia

By: Leonardo Torelli - CSE Uniserve
llia Voloh - GE Energy

Single pole tripping operation is widely implemented to maintain system stability and continuity of supply on high and extra high voltage
transmission lines. Despite the capacity of modern circuit breakers and digital protection relays, field experiences show that the overall success
rate of single pole operation is lower than that of the typical three pole tripping scheme. This paper reviews three Australian field applications
to highlight key difficulties of the scheme and some relay design solutions.

Improving the Efficiency of Maintenance Testing in Digital Substations Based on IEC 61850
By: Alexander Apostolov - PAC World

The transition of the electric power industry towards a smarter grid is characterized with significant efforts to improve the efficiency in

performing all tasks and reducing the duration of outages in case of events related to the operation of multifunctional protection IEDs. The wide
spread implementation of IEC 61850 based substation protection and the increased interest in digital substations based on the sampled values
interface with the substation process is providing an opportunity to develop and implement protection, automation and control systems that can be
tested remotely.

The testing of hardwired protection and control systems requires a crew to drive to (in many cases) a remote location to perform maintenance testing.
Replacing the hard wired interfaces with IEC 61850 based communications interfaces allows remote access to the substation for remote testing.

The replacement of part or all of the hardwired interfaces with communication links requires the development and implementation of methods
and tools that maintain the same level of security during the testing process, while at the same time take advantage of all the benefits that
IEC 61850 provides.

Improving the efficiency of maintenance testing means the reduction of time and resources required to perform the testing, as well as reducing the
duration of outages that have an impact on the reliability and security of the electric power system.

The paper first introduces the principle requirement for isolation of IEDs from the point of view of the maintenance testing in an energized
substation - related to the testing of a specific function element, a local protection scheme or a distributed function are discussed. The specialists
involved in the testing of protection, automation and control schemes are used to a physical isolation of the test object based on the use of test
switches that allow on one hand to open the circuit that trips the breaker and at the same time to replace the analog signals from the secondary of
the current and voltage transformers with signals coming from the test equipment.

The second half of the paper describes the features in Edition 2 of IEC 61850 that can be used for virtual isolation of components of the
protection scheme.

The last part of the paper discusses the methods and tools that can be used to perform the testing based on the IEC 61850 Ed. 2 definitions and how
they meet the requirements for virtual isolation from a practical point of view. The benefits and challenges related to remote testing of IEC 61850
communications based protection, automation and control IEDs and schemes are summarized at the end of the paper.
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Transient testing of communication based distribution automation schemes
By: Stephan Geiger - OMICRON electronics Canada

In order to reduce customer outage minutes, overhead distribution networks are equipped with reclosers. Such reclosers, when automated using
voltage based logic or communication media, allow feeders to be interconnected to quickly restore power to areas not affected by a fault.

Communication based automation schemes allow for very fast location and isolation of the fault, and restoration is possible in under 400ms.
However, such schemes are custom made and require thorough testing prior to installation and ideally are also tested during commissioning.

This paper will outline the importance of testing to ensure proper functioning of the installed equipment and will also suggest simple methods for
testing of the scheme a whole.

Protection Requirements for Embedded Solar PV Generation Systems
By: Mitch Eadie & Greg Finlayson - Schneider Electric Australia

Solar photovoltaic (PV) inverters differ from traditional embedded generators in that they utilise power electronics for the conversion of DC to
AC voltage and current. As no rotating inertia exists in these systems, it results in very low current contributions under fault conditions. As the
penetration rate of PV increases within distribution networks, the protection philosophies employed become of greater significance. This paper
presents a comparison and reasoning behind the various utility protection requirements as well as the AS4777 standard that the inverters and
external protection devices shall incorporate as part of their operation. Protection elements include but are not limited to overcurrent and
earth fault, directional power, voltage vector shift, rate of change of frequency and passive anti-islanding protection via under/over voltage and
frequency protection.

Sharing Jemena's experience of IEC 61850 standard implementation
By: Ranjan Vaidya & Diptiman Yadav - Jemena

Jemena have embraced IEC 61850 technology. Recently two green field zone substations have been commissioned using this technology. This paper
shares Jemena's journey so far in implementing the IEC 61850 standard. First, endorsement of this new technology is discussed, providing a sneek
peek into the consultative approach adopted by Jemena. Upskilling is addressed in terms of people training and construction of a sandpit. Further,
high level architecture of the two projects is described. Lastly, the methodology for much talked-about GOOSE isolation is also shared.

Digital Protection Relay Testing — Moving Closer to Black Box Testing
By: Robert Bates, Robert Accendere & John Cass - Ergon Energy

Testing and commissioning plays a crucial role in the safe and reliable operation of a power system. The substation testing and commissioning
process is designed to ensure plant and secondary systems operate in accordance with their design specifications. This process allows confirmation
that plant and equipment have been constructed and installed correctly, configurations of electronic devices are as intended and systems operate

as an integrated system. Initial protection relay testing strategies for electromechanical or static relays were aimed at detecting incorrect ratings and
settings, inaccurate performance or failure in a protection element or physical component. This was a reflection of the relay’s use of analogue signals
and its rudimentary self-supervision functions. The introduction of digital and numerical relays brought flexibility and expansion in the way the
protection relay could be configured. The digital nature of these relays, combined with superior self-monitoring or supervision capabilities provided
potential changes to the testing life cycle of digital protection relays.

This paper investigates a standardised approach for developing a frame work, philosophies and practices to ensure digital protection relays and their
associated schemes operate in a reliable, effective and secure manner during the life cycle of the protection relay. To understand these challenges
an Engineering Justification has been developed to define the intent, limitations and justification for testing and commissioning digital protection
relays. This includes the protection relay failure modes, which includes potential hardware, software failures, procedural and administrative errors.
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Facilitation of Substation Automation Testing Using Knowledge Engineering Techniques
By: Dr. Asawin Rajakrom - Metropolitan Electricity Authority (MEA) Bangkok, Thailand

IEC 61850 based substation automation is a powerful solution for substation control and protection systems. It can maximize the benefit from

the system interoperability thus avoiding vendor specific purchase; minimize the cabling works by replacing the traditional copper wires with

optical fibers as well as allow flexibility in system functional design. The Metropolitan Electricity Authority (MEA), the distribution utility supplying
electricity to the customers in Bangkok Metropolis Thailand, is now standardizing their substation control and protection system based on IEC 61850
substation automation.

IEC 61850 has gradually replaced the conventional control and protection for all existing substations whilst also specified for new substations.
Although utilities started implementing IEC 61850 a decade ago, all the engineering, installation and testing works were entirely done by its
contractors. There was minimal involvement from utility engineers. This may pose a risk to MEA in losing an in-house capability to manage the
critical control and protection system which in turns jeopardize its power system reliability. Management of IEC 61850 based substation automation
system is a knowledge intensive task, particularly on testing and maintaining the system. Knowledge management can be employed to facilitate this
task.

This paper aims to share MEA experiences in testing the IEC 61850 based control and Protection on one hand, whilst demonstrating how the
knowledge engineering techniques can facilitate this testing on the other hand. In the paper, the author (i) discusses the testing processes of IEC
61850 substation automation and the challenges experienced by MEA engineers, (ii) presents the knowledge engineering methodology and its
application to facilitate the IEC 61850 testing, (iii) demonstrates its practical application by implementing the techniques in MEA substation. The
result shows that the knowledge engineering techniques can support MEA engineers to perform the IEC 61850 testing successfully. The knowledge
gained from this demonstrated case can be systematically applied for the later projects.

Keywords: IEC 61850 testing, Knowledge engineering, Substation automation.

Fault Diagnostics using Waveform Records

By: Usman Mahmood - Energy Australia
Sy Bui, - Aurecon Group

Any fault in a power network is a serious and unwanted event and has to be accurately detected and isolated in the most efficient and fastest way.
With the advance of digital protective relays, these critical criteria can be accomplished better than the conventional electro-mechanical protective
relays. Consequently, digital protection systems are extensively used in greenfield projects and in most electrical upgraded projects.

Digital protective relays can also be programmed to capture events and waveform records at the instance of the faults in non-volatile flash
memories. This feature provides invaluable benefits for protection engineers in the understanding of the origin of the faults and the performance of
the protection systems in the process of detecting and isolating only the faulted sections from the rest of the system, verifying the design aspects of
the protection system.

In a major fault event, there can have multiple protective elements operated and this can cause some degrees of difficulty to identify the initial
source of faults. The event log can provide definitive evidence on the initial fault and sequence of events.

Combining with the event log, the waveform records can give complete and reliable information about the disturbances in the power network and

the nature of the fault. For example, a protection trip caused by the transformer inrush would always have an identical current waveform regardless
of the type and rating of the transformer. Similarly single phase to earth fault can be distinguished from a multi-phase fault by observing the voltage
waveform and the binary signals. A library of these fault waveforms can be built to assist user in determining of the nature of the fault.

The aim of this paper is to present a range of characteristic waveforms which can be expected for different types of faults and exploring the benefits
of utilising this tool for fault analysis.
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Registration

Participant Information

APS Registration Fee

2-Day Symposium*:
AUD 880 (incl GST)

Name (Please attach a list of all additional participants)

Company Title Department
*Registration fee includes lunch,
Address City Country conference dinner, refreshm.ents and
full conference documentation.
Post code Phone Fax Bring your team and save.
Make a booking of 3 or more people
E-mail Mobile Number and save 10%.
Location:

As catering will be provided, please indicate if you have any special dietary requirements
Melbourne Park Function Centre,

Batman Ave, Melbourne,
VIC 3000, Australia

(e.g.: vegetarian, gluten free, etc).

Payment method
Registration Method

Event No. of Attendees | ynit Price (incl GST) Total (AUD)
Please complete this form and return
APS 2016 AUD 880 3 before August 9, 2016 via :
Total | $ Fax: +613 94738401 or
Less 10% for 3 or more attendees | $ Email: info@protectionsymposium.com.au
Total Payable | $

Contact

O 1/We wish to pay the registration fee by credit card Maryam Khallaghi

dVisa O Mastercard Number: Technical Program Chair
Expiry date: / Name of card holder: Jessica Rizio
Signature of card holder: Organisational Coordinator
O 1/We wish to pay the attendance fee by cheque payable to OMICRON electronics Phone: +61 39473 8400
Australia Pty Ltd (attached) . . .
Email:  info@protectionsymposium.com.au
O 1/ We wish to pay by company purchase order (attached)
. L. . Supported by
Cancellation and Substitution Policy
Should you be unable to attend for any reason, we are happy to welcome a substitute gg
colleague with prior written notice no less than 5 days before the event. For cancellations OMICRON
received in writing, up to 14 days prior to the date of the conference, refunds less a 20%
administration charge will be available. SEL

U This is to confirm my participation at Australian Protection Symposium in Melbourne,
Australia. | / We accept the General Sales Condition of OMICRON Special Terms for 1d
Training Courses and Meetings. @ pacwor

Schneider

Electric

Signed Printed Name Date cse Uniserve

°
OMICRONEelectronicsAustraliaPtyLtdcollectsyourpersonalinformationfortheprimarypurposeofprovidingourservicesandinformation
aboutthoseservicestoyou.YourPersonallnformationisstoredinamannerthatreasonablyprotectsitfrommisuseandlossandfrom AP
unauthorizedaccess,modificationordisclosure.Yourpersonalinformationwillnotbesoldorprovidedtoanythirdpartieswithoutyour l_
consent. You can choose not to receive information from us at any time by emailing info.australia@omicronenergy.com. -
For further information, please visit www.omicronenergy.com/en/legal/termsofuse/. :,::v;',‘flf;‘:":l‘::



