
DELEGATES RECEIVE:
• FREE Electrical System Protection & Control Handbook Volume 5 (Value $35)
• $100 Coupon Toward any Future 2007/2008 Electricity Forum  Event

(Restrictions Apply)
• 1.4 Continuing Education Unit (CEU) Credits
• FREE Magazine Subscription (Value $50.00)
• Course Presentations in Paper Format
• Register Three, Get One FREE (Details Page 4)

Our Electrical Engineering courses are designed to help electric power system engineers understand basic industrial,
commercial and institutional power systems design and engineering principles, as well as how to properly protect their
electric power systems and then how to conduct and then implement an effective arc flash study, to properly protect
electrical workers and equipment.

Industrial Power
Systems Analysis
TORONTO, ON - October 16-17, 2007
CALGARY, AB - October 18-19, 2007
EDMONTON, AB - October 22-23, 2007
VANCOUVER, BC - October 24-25, 2007

Relay Protection
Coordination Study 
VANCOUVER, BC - November 13-14, 2007
CALGARY, AB - November 19-20, 2007
TORONTO, ON - November 21-22, 2007

Arc Flash/
Short Circuit Study
VANCOUVER, BC - December 4-5, 2007
CALGARY, AB - December 10-11, 2007
TORONTO, ON - December 12-13, 2007

Since 1986

Earn Continuing

Education Units  (CEUs) 

ON-SITE TRAINING
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More than 25,000 Satisfied Students

Details  inside

www.electricityforum.com/forums/arc-flash-study.html

www.electricityforum.com/forums/coordination-study.html

www.electricityforum.com/forums/industrial_analysis.html

REVIEW, REINFORCE AND REFRESH YOUR KNOWLEDGE OF
POWER SYSTEM DESIGN, OPERATION AND TROUBLESHOOTING

YOU'VE ALREADY INVESTED IN EQUIPMENT. 
WHY NOT MAKE USE OF ITS FULL POTENTIAL?

UNDERSTAND THE POTENTIAL YOUR ELECTRICAL SYSTEM HAS
FOR INJURING YOUR EMPLOYEES AND EQUIPMENT
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Since 1986

Good design of electric power distribution systems is
vital to safety, maintenance, troubleshooting and the efficient
operation of a modern industrial plant. The power distribution
system includes high voltage utility tie circuit breakers, main
transformers, medium voltage switchgear, distribution trans-
formers, motor control centers, electric motors, variable speed
drives, etc. This course is designed to address all aspects of
industrial power distribution systems, including system plan-
ning, equipment selection, specification and application, sys-
tem grounding, protection and conformity with electrical code
requirements, etc. Typical one line and relaying diagrams will
be discussed for various applications.

LEARNING OBJECTIVES:
Learn industrial power system design principals, planning and
analysis. This course is designed for electrical power engineers
to, review, reinforce and refresh their knowledge of power sys-
tem design, operation and troubleshooting. Advance your
knowledge and skills in system planning, equipment selection,
specification and application. Learn and understand important

aspects of power distribution system design steps. Improve
your knowledge of how to operate your industrial power system
efficiently, securely and safely.

Upon completion of this course the participant will be able to:
• Identify and correct power system operation problems

such as over and under-voltage, low power factor, high
fault current and harmonics distortion.

• Effectively utilize electrical equipment and apparatus.
• Learn how to specify and select adequate electrical equip-

ment for the right application.
• Understand and perform short circuit calculations, system

grounding and relay coordination.

WHO SHOULD ATTEND:
Electrical power distribution engineers, electrical power system
engineers, plant managers and consulting engineers, as well as
technical personnel involved in the design, engineering, opera-
tion and maintenance of power distribution systems in an
industrial plant.

CANADA’S LEADER IN
ELECTRICAL

ENGINEERING TRAINING 

TORONTO, ON - October 16-17, 2007 | CALGARY, AB - October 18-19, 2007  
EDMONTON, AB - October 22-23, 2007 | VANCOUVER, BC - October 24-25, 2007

Day 1 Day 2

INTRODUCTION TO INDUSTRIAL POWER SYSTEMS
Elements of industrial power systems
Typical industrial power systems

SYSTEM DESIGN CONSIDERATIONS
Safety
Reliability
Flexibility
Voltage Considerations

SYSTEM PLANNING
Load Demand and Survey
Local Generation
Utility Service and Requirements
Substation Configuration
Protection Consideration
Special Loads

EQUIPMENT SELECTION
Substation Transformers
Switchgears and Circuit Breakers
Fuses and Fuse Disconnects
Power Distribution Centers
Motor Control Centers
Surge Arresters
Voltage/Current Transformers
Relays and Protection Schemes

SORT CIRCUIT CALCULATION
Short Circuit Terminology
Effects of Short Circuits
Sources of Fault Currents
Database and System Modeling
Short Circuit Results and Comparison with Equipment   
Ratings
Limiting Short Circuit Currents
Fuses, Reactors, Impedances

SYSTEM GROUNDING DESIGN
Types of System Grounding
Selection of System Grounding
Impact of system grounding

POWER FLOW ANALYSIS 
Database and System Modeling
Voltage Regulation and Voltage Control
Normal and Emergency Operations
Motor Starting

PROTECTION AND RELAY COORDINATION: 
System Protection Requirements
Overcurrent Protection
Ground Fault Protection
Differential Protection
Transformer Protection
Motor Protection, Cable Protection and BusProtection

INDUSTRIAL POWER SYSTEMS ANALYSIS ENGINEERING COURSE



                             VANCOUVER, BC - November 13-14, 2007 
CALGARY, AB - November 19-20, 2007 | TORONTO, ON - November 21-22, 2007

Day 1 Blocking Schemes
Database Requirements
Coordination Examples

GROUND FAULT PROTECTION 
System Grounding Methods
Typical Industrial Practices
Zero-Sequence Currents
Ground Fault Concerns
Common Problems

TIME-CURRENT COORDINATION CURVES 
Plotting Protective Devices
Fuses
Molded Case Circuit Breakers and
MCPs
Low Voltage Power Circuit Breakers
Protective Relays

FUSE CHARACTERISTICS 
Low-voltage Fuse
Power Fuse

LOW-VOLTAGE CIRCUIT BREAKER CHARAC-
TERISTICS 

Molded Case Circuit Breakers
Low-voltage Power Circuit Breakers
(Static Trip)

CONDUCTOR AND BUS PROTECTION 
Types of Conductor Circuits
Types of Protection
Cable Damage Criteria
Low and Medium Voltage
Tie Line Protection

Protection and Coordination Criteria

TRANSFORMER PROTECTION 
Protection Characteristics
Data Requirements
Basic Protection Systems
Factors Affecting Protection
Overload Protection
Phase and Ground Fault Protection
Primary Fuse Protection
Primary Breaker Protection

MOTOR PROTECTION 
NEC and ANSI/IEEE Standards
Motor Nameplates
ANSI/IEEE Device Numbers and
Functions
Motor TCC Curves
MCP Low-voltage Protection
Medium-voltage Motor Protection
NEMA Class E2 Controllers
Thermal Overload Protection
Thermal Locked Rotor Protection
Phase and Ground Fault Protection
Miscellaneous Protection
(Undervoltage, Single-Phasing, etc.)

GENERATOR PROTECTION 
Voltage Restraint/Dependent Phase
Overcurrent
Ground Fault Protection
Differential Protection
Loss of Field Protection
Volts/Hertz Protection
Frequency Protection
Voltage Protection
Thermal Protection

POWER SYSTEM FUNDAMENTALS 
Balanced Three-Phase Loads
Unbalanced Three-Phase Loads
Power Distribution Systems

POWER SYSTEM CONFIGURATIONS 
Typical System Configurations
Design Considerations
Radial Systems, Loop Systems,
Selective Systems

SHORT CIRCUIT CALCULATIONS 
Short Circuit Theory, Terminology
and Studies
Fault Current Sources and
Characteristics
Equipment Ratings and Asymmetrical
Factors
Analysis of a Computerized Fault
Study

PRINCIPLES OF POWER SYSTEM
PROTECTION 

Protection Systems
Current Transformers
Potential Transformers
Microprocessor/Digital Relays
General Procedures
Database Requirements

OVERCURRENT PROTECTION 
Protective Devices (Relays, Fuses,
MC Breakers)
Relay Coordination
Time Overcurrent Protection
Instantaneous Protection

Day 2

LEARNING OBJECTIVES:
To provide a practical understanding of protective device appli-
cations and protective relay schemes for electrical power systems
and equipment. Refresh your knowledge of the basic industrial
system protection techniques including fault analysis and over-
voltage assessment. Develop your own relay settings and thor-
oughly understand the philosophy of protective systems. Study
actual cases illustrating various techniques in present use and
highlighting particular approaches used by experienced system
designers. Enhance your experience with power system protec-
tion problems generally faced, and solutions successfully adopt-
ed, by industry. Understand how to apply microprocessor-based
multifunction relays fir the protection of various power system
equipment and apparatus.

The Relay Protection Coordination Study Course:
• Will reduce unnecessary downtime!

• Provide recommended settings for adjustable trip circuit
breakers and relays.
• Will increase coordination ( selectivity) between devices.
• Identify deficiencies in system protection.
• Will provide recommended solutions to help correct your
problem areas.
• Review and discussions on the use of system devices with
respect to National Electric Code requirements, and appro-
priate ANSI/IEEE standards.

WHO SHOULD ATTEND:
Electrical engineers, technicians and technologists in the indus-
trial, consulting, and utility fields involved in design, operation
and maintenance who require knowledge of electrical system
protection techniques.

RELAY PROTECTION COORDINATION STUDY ENGINEERING COURSE
Relay Protection Coordination means that downstream devices (breakers/fuses) should activate before upstream devices. This minimizes the por-
tion of the system affected by a fault or other disturbance. At the substation level, feeder breakers should trip before the main breaker. Likewise,
downstream panel breakers should trip before the substation feeder supplying the panel.



                          VANCOUVER, BC - December 4-5, 2007 |  
CALGARY, AB - December 10-11, 2007 | TORONTO, ON - December 12-13, 2007

Day 1 of Current on Overcurrent Device
Clearing Time, 1/4 to 1/2 cycle vs.
Multiple Cycle Interruptions
Arcing Fault Magnitudes - IEEE
1584

FAULT CLEARING TIMES 
Typical Protective Device Curves
Time-current Curve (TCC) Graphs
Arcing Time Determination from
TCC Graphs

ENERGY CALCULATIONS 
IEEE 1584 calculations

PERFORMING THE DETAILED ARC FLASH
STUDY 

Calculate Boundaries and Incident
Energy, Warning Labels, Personnel
Protective Equipment Requirements

SYSTEM MODELING FOR ARC FLASH
STUDY 

Transformer, Conductor and Source
Impedance, High vs. Low Short
Circuit Current, Defining Buses to
be Modeled

MODES OF OPERATION 
Utility Configuration, Generators
and Emergency Conditions, Low
Short Circuit Conditions with Long
Device Tripping Times, Large
Motors, System Grounding

WORKING DISTANCE AND BOUNDARIES 
Defining Working Distance,
Calculations of Arc Flash Boundary

@ 1.2 cal/cm2, Detailed Problem
Solving

CALCULATION OF INCIDENT ENERGY
EXPOSURE FOR FLASH HAZARD ANALY-
SIS 

Arcs in Open Air vs. in Cubic Box,
Maximum Bolted Fault, Minimum
Self Sustaining Arc, Effect of
Minimal Fault and High Incident
Energy Exposure, Arc Gap,
Examples of Performing Studies
with Available Computer Programs

IEEE STD. 1584 - ARC FLASH CALCULA-
TIONS 

NFPA 70E Tables vs. IEEE Std.
1584 Calculations, Flash Boundary
based on 300 kA cycles vs. Detailed
Calculations Based on Actual Fault
Current and Device Clearing Times,
Problem Solving Using
Spreadsheets

ARC FLASH WARNING LABELS 
Flash Hazard Boundary, Class of
PPE, Shock Hazard Boundary,
Approach Boundaries, Code
Requirements

REDUCING INCIDENT ENERGY LEVELS 
Design and Operating Changes,
Current Limiting Devices, Lower
Device Settings, Instantaneous
Functions

PRACTICAL SOLUTIONS 
Reduce Arc Current Magnitude
Reduce Arcing Time
Minimize Task Hazard

ELECTRICAL HAZARDS 
Electric Shock, Arc Flash, Arc Blast
Arc flash – Thermal, Pressure,
Auditory, Projectile, Inhalation

STANDARDS 
OSHA 29 CFR - Part 1910, Subpart S
NFPA 70E, Standard for Electrical
Safety in the Workplace, IEEE
Standard 1584, Guide for Arc Flash
Hazard Analysis

NFPA 70E REQUIREMENTS 
Safety Related Work Practices,
Installation Safety Requirements,
Application of NFPA 70E Table
130.2(C)

WORK PREPARATION 
Examples of Hazardous Tasks
Energized Work Permits
Selecting Personal Protective
Equipment

SAFE DISTANCES 
Flash Protection Boundary
Limited Approach Boundary
Restricted Approach Boundary
Prohibited Approach Boundary

NFPA TABLE METHOD 
Assessment Method Guide
NFPA 70E – Table 130.7
Method Limitations

FAULT MAGNITUDES 
Type of Faults
Arcing Faults vs. Bolted Faults, Effect

Day 2

This Arc Flash/Short Circuit Study course is designed
to provide a comprehensive and systematic understanding of arc
flash hazards, prevention, electrical safety, calculation and
analysis. It is also designed to provide the detailed steps required
to perform an arc flash study. Participants will learn how to per-
form in depth calculations of incident energy, arcing current and
flash protection boundaries based on the various methods of
NFPA 70E and IEEE 1584. There will also be a demonstration
of how to perform an Arc Flash study using a commercially
available computer program.

LEARNING OBJECTIVES:
Upon completion of this course, the student will learn:

• How current NFPA 70E standards apply to your facility
• Standards for limits of approach explained
• Safe installation and maintenance of electrical equipment
• Arc Flash Protection and Labeling

• Which employees must be trained
• Safe electrical work practices
• The use of personal protective equipment
• Test equipment and insulated tools
• How to establish and maintain compliance 
• Learn arc flash approach boundary calculation and more!

WHO SHOULD ATTEND:
This Arc Flash/Short Circuit Study course is intended for elec-
trical engineers, plant supervisors, inspectors, regulators, safety
officers, technicians, electricians, who are involved with indus-
trial, commercial and institutional electric power distribution
systems; Plant, facility, and corporate electrical engineers deal-
ing with one or more company distribution systems and consult-
ing and utility engineers dealing with clients’ systems.
Consultants, architect-engineers will also find this course very
beneficial.

ARC FLASH/SHORT CIRCUIT STUDY ENGINEERING COURSE



COURSE INSTRUCTOR
David Windley, President of Wintek Engineering

Ali Mihirig, Graduated with a B.A.Sc in electrical engi-
neering from the University of Tripoli in 1978, and he earned his
M.A.Sc and Ph.D degrees from the University of British Columbia
in 1984 and 1987 respectively. Ali has more than 25 years of expe-
rience with industrial and utility power system operation, analysis
and commissioning. Ali has been working as a leading consultant
and power system specialist for various industrial projects around
the world. He is the author of several technical papers and instruct-
ed numerous short power engineering courses for clients and pro-
fessional conferences.

INTERESTED IN COST EFFECTIVE, PROFESSIONAL ON-SITE ELECTRICAL
SAFETY TRAINING??

We can produce this or any other electrical training pro-
gram (see: www.electricityforum.com/forums/upcoming_courses.htm
for a full list) directly to your company. Our on-site training cours-
es are tailored to meet your company's specific requirements and
conducted on your own premises for your employees. Save the cost
of travel and hotels and save on our regular public enrollment reg-
istration fees. Plus, our instructors can work with you in advance to
determine the level of electrical training and experience of your
employees and the specific applications that you would like cov-
ered. Electrical on-site training courses are best because they are
delivered using the equipment your electrical technicians use
everyday. This maximizes the educational value of your electrical
training investment. For more information, contact: Randy Hurst,
President, The Electricity Forum randy@electricityforum.com

NOTE ABOUT COMMERCIAL CONTENT
Don't be fooled by other training experiences available in

the marketplace, they are presented by manufacturers and service
companies, and their electrical safety information sessions are real-
ly intended to sell equipment and services. The Electricity Forum
strives to present technical, non-commercial training that benefits
the student - all you receive is credible, commercially-unbiased
education. The Electricity Forum does not endorse or promote
any company's products or services. We respect that your time and
money is invested in your education.
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Toronto, ON SEPT OCT
OCT
NOV
DEC

NOV DEC

Ottawa, ON SEPT OCT NOV DEC

Calgary, AB SEPT
OCT
NOV
DEC

Edmonton, AB OCT SEPT
OCT
NOV
DEC

NOV NOV

Vancouver, BC OCT SEPT
OCT
NOV
DEC

NOV NOV

Victoria, BC SEPT

Saskatoon, SK OCT SEPT NOV

Winnipeg, MB OCT SEPT

Halifax, NS OCT

Saint John, NB SEPT OCT NOV

St. John’s, NL SEPT OCT

UPCOMING COURSES
FALL 2007

Act Now! Limited Seating! Register Today!
WHY TAKE THESE COURSES??
Our Electrical Engineering courses are designed to help

electric power system engineers understand basic industrial,
commercial and institutional power systems design and engi-
neering principles, as well as how to properly protect their
electric power systems and then how to conduct and then
implement an effective arc flash study, to properly protect
electrical workers and equipment.

WHO SHOULD TAKE THESE COURSES??
These courses are designed for plant and design electrical

engineers and plant supervisors, inspectors, regulators, safe-
ty officers, technicians, electricians, who are responsible for
the reliable operation and maintenance of industrial, com-
mercial and institutional electric power distribution systems.
Plant, facility, and corporate electrical engineers dealing
with one or more company distribution systems and consult-
ing and utility engineers dealing with clients' systems.
Consultants, architect-engineers will also find this course
very beneficial.
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REGISTRATION

ON-LINE:

Canadian 
Electricity Forum

215-1885 
Clements Road
Pickering, ON

L1W 3V4

REGISTRATION FEES
The registration fee to attend any of the Electrical Engineering courses is $799.00 +
$47.94 GST. Register for any two of our Electrical Engineering courses and pay
$1399.00 + $83.94 GST. The fee to attend all three courses is $1799.00 + $107.94
GST. The fee includes course participation, a course materials package, Electrical
Protection and Control Handbook Vol. 5,  a Magazine subscription, Electricity
Forum $100  coupon, refreshments on both days. Lunch is NOT included. (GST
#R105219976).
A formal letter of confirmation will be sent to you within 24 hours. If you do not
receive a formal letter of confirmation within 24 hours, please contact us as your
registration has not been received

Register and prepay 14 days prior to  course date and receive $50 early bird discount
on your registration.

Save $50 with early bird 
registration!

Register 3 Delegates At Full Price,
THE 4TH REGISTRATION IS FREE

YES, Register me now for the  Electrical Engineering Course.

WHEN AND WHERE  (Please check which course you want to attend.)
Industrial Power Systems Analysis
Engineering Course

Toronto, ON - October 16-17, 2007
Calgary, AB - October 18-19, 2007
Edmonton, AB - October 22-23, 2007
Vancouver, BC -)October 24-25, 2007

Relay Protection Coordination Study
Engineering Course

Vancouver, BC - November 13-14, 2007
Edmonton, AB - November 15-16, 2007
Calgary, AB - November  19-20, 2007
Toronto, ON - November 21-22, 2007

Arc Flash/Short Circuit Study Engineering
Course

Vancouver, BC - December 4-5, 2007
Edmonton, AB - December 6-7, 2007
Calgary, AB - December 10-11, 2007
Toronto, ON - December 12-13, 2007

CANCELLATION AND REFUND POLICY: Registration fees are refundable only upon receipt of written notification 10 days prior to the conference date, less a 10 per cent service charge.
Substitution of participants is permissible up to and including the day of the forum. The Canadian Electricity Forum reserves the right to cancel any conference it deems necessary and will,
in such event, make a full refund of the registration fees.

Canadian 
Electricity Forum

215-1885 
Clements Road
Pickering, ON

L1W 3V4

Register 3 Delegates At Full Price,
THE 4TH REGISTRATION IS FREE

Ways to register:
PHONE

(905) 686-1040
FAX

(905) 686-1078

MAIL:

www.electricityforum.com/forums/electrical-engineering2007.html

ATTENDEE INFORMATION METHOD OF PAYMENT

Name ___________________________________________________________

Title ____________________________________________________________

Company ________________________________________________________

Address _________________________________________________________

City_________________Province_________________Postal Code___________

E-mail___________________________________________________________

Tel:(       ) __________________________  Fax:(        )_______________________

Cheque enclosed
(Payable to The Electricity Forum)

Invoice me under PO#:______________
Send invoice attention: _____________    
Bill my credit card:

AMEX     
VISA      
MasterCard

Card #______________________________
Exp. Date____________________________
Signature____________________________
Card Holder name _____________________

(if not registrant)

Engineering Courses courses will be held  up in the following locations:
Toronto, ON - Crowne Plaza Airport Hotel, 33 Carlson Court, Tel: 416-675-1234
Vancouver, BC - Best Western Hotel & Convention Centre 7551 Westminster Highway,
Richmond, Tel: 604-273-7878
Edmonton, AB - Coast Terrace Inn, 4440 Gateway Blvd., Tel: 780-437-6010
Calgary, AB - The Holiday Inn Calgary Airport, 1250 McKinnon Drive NE. Tel: 403-230-1999

Registration Fees:
Any one course: $799.00 + $47.94 GST
Any two courses: $1399.00 + $83.94 GST
All three courses: $1799.00 + $107.94 GST
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