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INTRODUCTION TO POWER SYSTEM PROTECTION & ELECTRICAL SAFETY

The objective of the forum is to provide you with the latest developments
and best practice in dealing with power system protection and electrical
safety (including arc flash) in Australia.

A Power System Protection System has three main functions/duties:
1) Safeguard the entire system to maintain continuity of supply

2) Minimize damage and repair costs where it senses a fault and
3) Ensure safety of personnel.

These requirements are necessary, firstly for early detection and localization
of faults and secondly, prompt removal of faulty equipment from service. In
order to carry out the above duties, protection must have the following
qualities: Selectivity, Stability, Sensitivity and Speed. To meet all of these
requirements, protection must be reliable which means it must be dependable
and secure.

The other topic of interest and related to power system protection is
electrical safety. Electricity is the cause of serious accidents and fatalities
which occur each year in industry, taking a huge financial and human toll.
The dangers and risks from electrocution, shock, explosions and arc blast
can never be entirely eliminated, yet with proper procedures and relevant
knowledge you can take definite steps to protect yourself, your co-workers,
your environment and your business. Safety should be naturally inherent in
the design of electrical equipment and must be followed up with proper
installation, operation, maintenance and periodic inspection.

One area of safety which is currently attracting a lot of attention is arc flash.
Arc flash is arguably today one of the most topical issues being discussed in
the electrical engineering community in Australia (especially in the mining,
utilities and manufacturing areas). Technology and safety procedures have
significantly reduced most other forms of electrical injuries; however
incidents related to arc flash have surfaced as one of the leading causes of
injury and death to workers.
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Arc Flash - An introduction, Standards, Demo
& Strategies

ol Sesha Prasad
1 Specialist Power System Engineer, Welcon Technologies

Arc Flash - An introduction:

The Arc Flash Hazard was introduced to the world by Ralph Lee, when
he presented the paper “The Other Electrical Hazard: Electrical Arc
Blast Burns” in the United States in 1982. Traditionally, electrical
safety was concerned with electric shock. Hence, electrical safety
research, awareness and procedures were primarily directed towards
electric shock. However, Lee’s paper high lighted the fact that working
near energised electrical conductors could result in arc flash burns —
which can result in serious burn injury and can also result in death in
the case of severe burns. This informative half day workshop will
begin with an introduction to arc flash hazards beginning with the
history of arc flash safety, then arc flash safety regulations and finally
arc flash hazard incidence case studies (from IEEE 1584). Next Sesha
will present a paper on arc flash hazard standards.

Arc Flash Hazard Standards: The Burning Question:

This paper will present a detailed overview of current global arc flash
standards along with case studies. These will include the NENS 09 —
2004 standard developed by the Energy Supply Association of Australia
(ESAA), US standards NFPA 70 & NFPA 70E and the Australian general
standard for electrical design & installation AS3000, plus others. The
authors will also include a brief overview of Canadian arc flash
protection standard CSA Z462.

Arc Flash Hazard Analysis Demo and Strategies:

Sesha will conclude his workshop by delving into some arc flash
studies and showing a demo for a typical industrial system using PTW
software as well as a typical 415V arc flash video with corresponding
arc flash energy calculations. This workshop will conclude with a
discussion of future strategies including awareness, training, protection
settings and arc flash relay in an Australian context. At the conclusion
of this workshop attendees will have a good technical grasp of arc
flash hazards, an overview of current Australian position in regards to
arc flash standards and will be armed with a toolbox of skills to tackle
their workplace arc flash issues.

REGISTER Fax:
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Mail: PO Box 1093,
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(K Equipment Failure Techniques
- Employing Spectral Technologies
SEEsl Paul Wilson

2 HV Test Supervisor, Ergon Energy Corporation
CASE To assist in the development of safe and efficient rectification practises at
STUDY Ergon,_the !nspt_ectlt_)n and perforn]ance evaluatlor] of H\_I equmer]t utllls_lng

forensic visualisation technologies has been investigated. This review

consists of the application of a variety of specialist imaging technologies
including data gathered using the following cameras: Thermal, Corona, SF6
Gas detection, Hi speed video. Results from these investigations are
presented in the format of Case Studies of HV Circuit Breakers and
demonstrates the process undertaken to identify required corrective actions
necessary to optimise future performance of HV equipment. This paper
reports spectral technology test findings and the benefits derived.

Using Parallel High Speed Semi GConductor Fuse
Interrupters to Reduce Peak Let Through Current
and Arc Flash Incident Energies

el Brad Gradwell
3 CEO - Projects Director, PACE Engineers Group

Current-limiting fuses, in their current-limiting range, reduce the available
short-circuit current and clear faults in one-half cycle or less significantly
limiting the total electrical energy delivered to a fault. If the arc fault current
is large enough for a current limiting fuse to be in its current limiting range,
the fuse will dramatically reduce the electrical energy delivered to the arc.
The use of parallel high speed fuses for low voltage high current applications
provides greater limitation than the equivalent rating single fuse. It is
proposed that the engineered use of parallel high speed fuses may reduce
the electrical energy delivered to the arc to a level low enough to obtain an
Arc Flash Category 0 hazard rating. This paper will cover the ins and outs
of this new technology, the advantages and disadvantages and will
conclude with some examples of recent installations.

X" Arc Flash Protection LV Switchgear

el David Stonebridge
4 Head of Technical Support - LVS Systems, ABB Australia

In Switchgear, internal arc faults are more of a potential hazard to life and
limb than a bolted short circuit. Arcing faults can produce enormous gas
pressures and extreme temperatures. Personnel in the path of super-hot
gases created by the arc can be killed or suffer serious burn injuries
confining arc faults are a major safety concern. David will discuss arc
flash issues and offer numerous strategies to help reduce arc flash risks
in your workplace in the low voltage environment.

Cocktail Hour - 4.30pm to 5.30pm
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Sponsorship Opportunities

Representing your business at the 2010
Power System Protection & Electrical Safety
Forum will provide you the opportunity to

reach key decision makers from a
multitude of industries.

For more information on sponsorship and
exhibition opportunities please contact
Sarah Montgomery via email
sarah.montgomery@idc-online.com

All forum papers are reviewed and selected

for their high quality and technical value by
our panel of specialists experienced in the
theory and practice of electrical hazards.
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HALF DAY WORKSHOP

Power System Protection, Arc Flash and Aging
Equipment

Roger Royal

Senior Engineer, IDC Technologies

This workshop features a brief overview of power system protection
covering the need for protection, fault types and their effects, calculations
of short circuit currents and system earthing. Topics covered include:
o Fault types and their effects

e Simple calculation of short circuit currents

e System earthing

Protection system components including fuses

Co-ordination by time grading

Unit protection

Feeder protection

o Switchgear protection

¢ Dealing with aging equipment

¢ Protection and arc flash audits

Arc flash protection and aging equipment will also be dealt with. We
currently find ourselves in a position of ageing assets and even greater
demands for reliability and safer operation. Operations with assets
once considered normal and safe may now be considered personally
hazardous after Arc Fault assessments have been made. Questions
asked and explained are: How can modern asset audits of control and
protection and using modern relays, be used to assist in arc flash
protection schemes? What advantages can modern relays bring into
reliability, safety and flexibility of operation? On conclusion of this
workshop you will walk away with a valuable toolbox of skills to apply
to your next power system protection project, especially in dealing with
arc flash protection and aging equipment.

Protection Relays Case Study - Reducing Outages

Rob Saggers
Group Leader High Voltage, Loy Yang Power

This case study will discuss fault finding a 4 x 500MW generator unit
with generator differential protection which appeared to indicate a
fault condition. From the disturbance recorder, on the new relay, the
engineers were able to determine that there was no fault on the
generator and that one of the neutral currents had disappeared. This
could have been caused by a faulty current transformer or a faulty
measuring unit in the new protection relay. The problem was traced
to a wiring problem at the connection of the current transformer. In
the past the engineers would have performed high voltage tests on
the generator which would have significantly extended the outage of
the unit.
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Options for Managing Safety with Elderly Switchgear

Richard Blakeley
Technical Manager, R.PS. Switchgear Ltd.

Demands on owners and operators of electricity distribution networks are
increasing. They have to deliver greater energy with increasing reliability
at reduced costs, whilst ensuring the highest safety environment for their
operators and contractors. All of this at a time when the age profile and
system parameters on many networks are driving the need for replacement
or retrofit strategies. This paper examines the options for asset managers
when evaluating the best solution for certain types of ageing switchgear.
It discusses the risks, consequences & management of oil-filled
distribution switchgear with respect to both operator safety and the
environment, using illustrations of failures in service. In particular the
paper details successful internal arc withstand testing on a LMVP
switchgear range and how this has been applied to the design of
retrofitting arc containment to existing elderly switchboards. The paper
explains the design of key components and demonstrates, using the
evidence of recent short circuit withstand testing, that in many cases
there are well designed, realistic, cost effective options that can be
applied to switchboards to ensure that modern safety standards are being
met. The use of circuit breaker retrofit as a method of increasing the short
circuit rating of switchboards is also discussed.The paper concludes that
significant safety improvements can now be made by retrofitting
components to existing oil-filled switchboards to bring them in line with
the latest 62271-200 standard for internal arc withstand safety, without
having to implement costly switchboard replacement strategies.

Considerations in Unit Substation Design to Optimise
Reliability & Electrical Workplace Safety

David B Durocher
Global Industry Manager - Mining & Minerals, Eaton Corporation

Traditional low-voltage and medium-voltage unit substation designs
installed in process industry applications including mining, cement, pulp
& paper, petroleum & chemical and others, have historically involved
compromises regarding both electrical safety and reliability. Recently, a
design team of a major process industry user took a fresh look at unit
substation design. The design review took place in conjunction with
construction of a Greenfield plant built in the spring of 2009 in the USA.
This paper reviews design limitations of traditional unit substation
configurations, offers an overview of the alternatives considered and
presents the ultimate “design for safety” platform recommended and
installed by the project team.

Discussion Panel

This session will provide delegates with the opportunity to ask our
speakers questions and discuss electrical arc flash & protection issues in
their workplace, covering typical problems and possible solutions.
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