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FUNDAMENTALS OF ELECTRICAL POWER (HV) and 
DISTRIBUTION (LV) SYSTEMS AND  
ONTARIO ELECTRICITY MARKET OPERATION  

 
LECTURER: 
DATE(S): 

Mr. Mike Radan, M. Eng., P.Eng. 

September 07-16, 2021 
September 27-October 6, 2021 

LOCATION: ON-LINE Delivery through ANRIC Enterprises Inc. 

FEE: Register & PAY three (3) weeks before the start: $1,720.00 (pp/plus HST). 

 Register within three (3) weeks of the start: $1,890.00 (pp/plus HST). 

Group pricing available; please contact training@anric.com or  
Call (416) 253-9459. **  
Payment can be made by Credit Card or Purchase Order. 

  
OBJECTIVE: 
 

The objective of the course is to introduce participants to the basics of electricity, electricity generation, transmission, 
and distribution. Types of generation and major power systems equipment in use today are explained. It will provide 

an overview of the North American Interconnected Power System Operation, define Control Areas, NERC operating 
criterial and the overall control and operation of the System. It will provide an overview of distribution, voltage 

control, contingencies etc. There is also an overview of the Ontario Electricity Market, the participants, offers, bids, 
clearance price, bilateral contracts etc. that form the fabric of this market. 

 

CONTENTS: Online delivery – Delivered over 8 half-day segments (12:00 noon – 4:00 pm). 
 

COURSE CONTENTS 

 

 Module 1 covers Review of Basic Theory of 

Electricity and some History  
 

 Module 2 covers Transmission Line towers, 
conductors, insulators, sky wire, voltage profile, 

power transfer capability, protection and 

its purpose  
 

 Module 3 covers Power and Instrumentation 
Transformers, their characteristics, protection 

and purpose.  
 

 Module 4 covers Generation types 
(Hydroelectric, Conventional fossil fired, non-

conventional fossil fired, Nuclear, Distributed 

generation and Renewables).  
 

 Module 5 covers High Voltage Capacitors and 
Reactors and their application in Power 

Systems.  
 

 Module 6 covers different types of HV circuit 
breakers and disconnect switches and their use 

in Power Systems. Also, different types of 

HV switching station configurations and line 
terminations are covered.  

 

COURSE CONTENTS 

 

 Module 7 covers Interconnected North America 

Power System normal and abnormal operation, 

Controlling Areas, balancing generation and 

load, control of power interchange, what may go 
wrong (contingencies), protection, frequency 

and voltage control, system dynamics, 
operating limits, NERC and Ontario operating 

criteria, North America operation controlling 
authorities, monitoring and restoration after a 

local or major blackouts, etc.  
 

 Module 8 covers Distribution Systems, their 

voltage levels, different designs, what can go 
wrong, protection and issues with imbedded 

generation.  
 

 Module 9 covers Ontario Electricity Market, its 

design principles, different market participants, 
generation dispatch instructions, dispatch 

constraints, price clearance, bilateral contracts, 
up-lift cost, ancillary services, must run 

generation, and IESO accountabilities.  
-  
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WHO SHOULD ATTEND? 
 

This course is an intermediate course directed toward personnel such as Designers, Inspectors, Maintenance and 

Operations Personnel and Management who need to have an understanding of the concepts that are the basis of the 
Ontario electrical HV transmission and distribution system design and operation.  

 
EXPECTATIONS: 
 

At the completion of the training, the participants with adequate experience will have reviewed and understood:  
 

1. The basic theory of electricity with a historical background.  

2. The transmission line design principles, power transfer capability, protection and the role of the Line towers, 

conductors, and insulators. 

3. The characteristics and purpose of the power and instrumentation transformers,  
4. The types of Generation available and their characteristics. 

5. The application of High Voltage Capacitors and Reactors in Power Systems.  

6. HV circuit breakers and disconnect switches and their use in Power Systems including HV switching station 

configurations and line terminations.  

7. Interconnected North America Power System normal and abnormal operation, controlling areas, balancing 

generation and load, (AGC), control of power interchange, NERC and Ontario operation controlling authorities, 

the system monitoring and restoration after a local or major blackouts, 

8. Distribution Systems, their voltage levels, different designs, what can go wrong, protection and issues with 
imbedded generation. 

9. Ontario Electricity Market, its design and operation principles IESO accountabilities as the market operator.  

 
LECTURER: 
 

Mr. Michael Radan is a Professional Electrical Engineer with more than 35 years working experience with the 
former Ontario Hydro and IESO. He has been involved with power system operation, planning and protection. He has 

participated in studies incorporating the NERC/IESO criteria., developing and implementing Ontario’s electricity 
market rules. He has served on various international power system transmission planning and operations regulatory 

bodies. He has also been actively involved with the Ontario Electricity Market Place. He has successfully delivered 

Power System Operation training in North America and Europe during his career 
 

ANRIC Enterprises Inc. specializes in courses of calibre to industry by providing lecturers who have recognized expertise 
and who are usually involved with the development and application of Codes and Standards. 
 

 

IMPORTANT INFORMATION: 
 

PAYMENT: Full payment is due at time of registration. Payment can be made via credit card (VISA, MasterCard or American Express) or 
purchase order. PLEASE NOTE: Payment is non-refundable within 3 weeks prior to the start of the course. 
 

CANCELLATION POLICY: Cancellation must be received in writing 7 days prior to course start date. You may send a substitute.  Notification 
of a substitute must be received at least 72 hours prior to the commencement of the course to allow time for delivery of course material. If a 
substitute is not available, the fee for the course may be used towards another ANRIC course at a later date.  
 

** ANRIC Enterprises Inc. reserves the right to cancel any course and/or change lecturers. Courses that fail to register a 
“MINIMUM” of 6 participants will be cancelled. Personnel who require this course to meet qualification requirements 
should contact the office at training@anric.com to discuss/arrange other options. 
 

 

INFORMATION ASSOCIATED WITH ON-LINE COURSES FOLLOWS: 
 

The course is delivered on-line. 
 

The maximum number of people per course is 16 people. This limitation is set because the courses are run with Workshops 
using Breakout Rooms to provide for maximum interaction and learning experience. This provides an excellent learning 
opportunity. 
 

All rights, title and content of the course manuals and all other instructional material shall remain the property of ANRIC 
Enterprises Inc. 
 

The manuals will be delivered to course participants by courier.  
 

The course is run online in half day sessions, to accommodate the ergonomic issues of sitting at a small screen. An added 
benefit is that it allows people to cover off other work duties during the course. We have successfully done this for the 
nuclear power stations in Ontario over the past year and this system has proven to be excellent. This course if run in a 
classroom setting, is a 4 full-day course. 
 

REQUIREMENT: This course requires participants to have video and audio capability. 
 

There will be an examination/checkout at the end of each course.  ANRIC Enterprises Inc. will only provide certificates of 
successful completion for participants that achieve an examination result of 80% or higher and video access is required for 
the checkout.  


