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OVERVIEW
New electricity transmission, transmission expansion, and transmission upgrades are being proposed in every region of the US 
and Canada. Electricity transmission—and the need for more of it—is the key to many of North America’s energy goals, including: 
increased reliability and security, the integration of more renewable energy, more competitive markets, and the construction and 
implementation of a smart grid. In addition, new transmission market mechanisms are being applied in many US regions. 
This course is designed to provide a practical overview of electricity transmission and the transmission system for non-engineers 
or those who are new to the industry. The course will cover how new transmission is designed and planned and how the 
transmission system is regulated. Important topics such as markets and new technologies will also be discussed. 

LEARNING OUTCOMES
• Define and describe the major concepts of electricity transmission 
• Explain considerations that impact transmission planning and design 
• Analyze the importance of transmission reliability and the factors that can affect it 
• Examine the purpose, role, and impact of NERC 
• Identify the main drivers for new transmission and discuss the many challenges of transmission expansion 
• Examine the structure of major transmission markets in the US and comprehend how the market system operates 

WHO SHOULD ATTEND
• Engineering staff new to transmission 
• Executives, attorneys, accountants, managers and other professionals from investor-owned utilities; federal, state, and 

municipal utilities; and electric cooperatives 
• Renewable energy product developers 
• Regulatory agency staff 
• Consultants, attorneys, and engineering firms that work within the electricity transmission sector 

“For someone with a very basic level of 
knowledge in the transmission industry, 
this course provided excellent examples and 
definitions to make it easy to understand.” 

Corporate Communications Specialist, ATC

“A great course for learning the basics of the 
electricity industry and increasing general 
industry knowledge.” 

Compliance Assistant, NERC

“This class is very 
informative and 
makes it easy to 
understand complex 
subjects.” 

Engineering Project 
Assistant, San Diego 
Gas & Electric
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AGENDA
MONDAY, JULY 13, 2020 - CENTRAL TIME

8:45 – 9:00 am  Log In

9:00 am – 4:30 pm  Course Timing 

12:30 – 1:15 pm  Lunch Break

• Basic Electricity Concepts 
 o Terms and definitions 
 o Relationship of voltage, current, resistance and power 
 o Direct and alternating current and voltage 
• Load 
 o Sectors and characteristics 
 o Electricity demand drivers
 o Load shapes, coincidence factor, and load factor
• Generation 
 o Electricity generation basics 
 o Types of renewable and conventional generating resources
• Transmission  
 o Primary functions and voltage class
 o Major components of power lines and stations
 o High voltage AC transmission (HVAC)
 o Impact of transmission outages
 o High voltage DC transmission (HVAC) 
• FERC and State Regulation 
• Power System Reliability and Compliance 
 o NERC compliance process overview 
 o Bulk electric system reliability 
• Transmission Line Losses 
• System Integration and Grid Operation 
 o System operations terminology 
 o Balancing area concepts
 o Ancillary services 
• Power System Protection Basics 
• Transmission Planning Concepts and FERC Orders
• Design & Planning 
 o ROW considerations 
 o Configurations 
 o NECS 
 o Survey 
 o Types of structures  

 “Perfect course for a high-level overview of transmission 
systems. I feel more adequately prepared to contribute to my 
company after this course.” 

Associate Project Manager, NextEra Energy 

“Great course for 
electrical basics 
and a great course 
to learn the 
utility workings 
for transmission 
lines.” 

Engineer, Quanta 
Utility Engineering 
Services



FUNDAMENTALS OF ELECTRICITY TRANSMISSION COURSE
July 13-14, 2020 | Online

PAGE 4EUCI  |  6400 S Fiddlers Green Cir., Suite 1620  |  Denver, CO 80111
www.euci.com  |  p: 303-770-8800  |  f: 303-741-0849

REGISTER TODAY! CALL 303-770-8800 OR VISIT WWW.EUCI.COM

AGENDA
TUESDAY, JULY 14, 2020 - CENTRAL TIME

8:45 – 9:00 am  Log In

9:00 am – 12:00 pm  Course Timing 

• Renewable and Conventional Generating Resource Interconnection Requirements 
• Role of Transmission in Wholesale Real Time Power Markets 
• RTO’s/ISO’s 
 o RTO advantages and disadvantages 
 o FERC authority over RTOs/ISOs 
• Regional Organized Markets 
 o The players 
• Locational Marginal Prices (LMP) 
 o Components of LMP 
 o Three bus examples for LMP 
• Transmission Congestion and Risk Management 
 o Financial Transmission Rights (FTRs) 
• Emerging Issues:  Challenges and Opportunities

“Any utility employee or contractor 
would benefit from this class as a high 
level overview of the transmission 
interconnection system across the US.” 

Project Manager, The Morse Group

“Raj and Ed are very knowledgeable.”  

General Manager, Utilities at Exelon 

“Extremely 
informative with great 
detail and creditable 
sources, delivered in 
a relaxed and very 
interactive platform.” 

Team Leader, Atwell LLC

“A helpful and 
beneficial course for 
individuals that do 
not have an energy 
background. I can go 
back to work feeling 
prepared for new and 
current projects.” 

Associate Counsel, 
NERC 
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INSTRUCTORS
Raj Rana, PE, MBA, CEM, PMP 
Consultant 

At present, Mr. Rana provides consulting services in the electric utility industry in the areas of NERC 
compliance, energy markets, power system planning and operation, resources integrations, and project 
management. 

Previously, while serving as Director of RTO Policy and NERC Compliance at American Electrical Power, Mr. 
Rana was responsible for coordination of energy, transmission, market structure, finance, and governance-
related RTO policy issues among the AEP business units, development of corporate positions/policies, and 
advocacy of such positions at regulatory agencies as well as at stakeholder forums in PJM, SPP, and ERCOT 
RTOs. He was also responsible for the development and coordination of strategic direction of AEP’s power 
system reliability compliance program among all business units, as well as coordination and facilitation of 
compliance plans, policies, and procedures within the company in order to ensure timely and successful 
compliance of NERC and regional reliability standards. 

Mr. Rana also worked in AEP’s System Planning department in various positions. His experience at AEP 
includes planning and operation of the bulk transmission network, generation interconnections, tariff and 
regulatory/legislative issues, system integration, asset management, mergers and acquisitions, as well as 
planning and engineering studies for international transmission and generation projects. 
Mr. Rana holds a BSEE degree from M. S. University (India), an MSEE degree from West Virginia University, 
and an MBA degree from University of Dayton. Mr. Rana also completed the AEP Management 
Development Program at the Fisher Business College of the Ohio State University. He is a life-senior 
member of IEEE and holds Ohio State PE license. Mr. Rana is also a certified energy manager and a project 
management professional. 

Ed Weber
Senior Transmission Planning Advisor, HDR Engineering Inc. 

Ed Weber is a senior electrical engineer with 30 years of experience in power system analysis and planning 
throughout the upper Midwest region. He has extensive experience in power system reliability and 
modeling; power flow and stability analysis; transmission tariff process and generator interconnections. 
He has served on several national and regional work groups associated with the Mid-Continent Area 
Power Pool, Midwest Reliability Organization, the North American Reliability Corp, and the Western Electric 
Coordinating Council. 
 
Ed’s experience includes over 20 years of management of large power facility projects requiring 
coordination of project planning, design, and environmental activities; coordination of consultant 
activities; coordination of regulatory and contractual activities; interfacing with the developers and 
transmission owners and operators; and preparation of reports. 
 
During his 30-year career at Western Area Power Administration (WAPA), he supervised a diverse staff 
of professional engineers and was responsible for all facets of power system planning and operational 
support. Ed directed the initial NERC Standards and Compliance program for WAPA, Upper Great Plains 
Region, as well as coordinating the tariff revisions necessary to comply with FERC Order 890 - Large 
Generator Interconnection. Since coming to HDR Engineering, Ed has worked on several large renewable 
energy projects along with numerous planning studies. 



FUNDAMENTALS OF ELECTRICITY TRANSMISSION COURSE
July 13-14, 2020 | Online

PAGE 6EUCI  |  6400 S Fiddlers Green Cir., Suite 1620  |  Denver, CO 80111
www.euci.com  |  p: 303-770-8800  |  f: 303-741-0849

REGISTER TODAY! CALL 303-770-8800 OR VISIT WWW.EUCI.COM

INSTRUCTIONAL METHODS
Case studies and PowerPoint presentations will be used in this program. 

IACET CREDITS
EUCI has been accredited as an Authorized Provider by the International Association for Continuing Education 
and Training (IACET).  In obtaining this accreditation, EUCI has demonstrated that it  complies with the ANSI/
IACET Standard which is recognized internationally as a standard of good practice. As a result of their Authorized 
Provider status, EUCI is authorized to offer IACET CEUs for its programs that qualify under the ANSI/IACET Standard. 

EUCI is authorized by IACET to offer 1.0 CEUs for the course.

ONLINE COURSE DELIVERY &  
PARTICIPATION DETAILS
We will be using Microsoft Teams to facilitate your participation in the upcoming event. You do not need to have an existing 
Teams account in order to participate in the broadcast – the online course will play in your browser and you will have the option 
of using a microphone to speak with the room and ask questions, or type any questions in via the chat window and our on-site 
representative will relay your question to the instructor.

• You will receive a meeting invitation which will include a link to join the meeting. 
• Separate meeting invitations will be sent for the morning and afternoon sessions of the online course.
 o You will need to join the appropriate meeting at the appropriate time.  
• If you are using a microphone, please ensure that it is muted until such time as you need to ask a question.
• The remote meeting connection will be open approximately 30 minutes before the start of the online course. We 

encourage you to connect as early as possible in case you experience any unforeseen problems. 

REQUIREMENTS FOR SUCCESSFUL COMPLETION
You must be logged in for the entire presentation and send in the evaluation after the online course is completed.

“Great presenters and well-organized 
classes.” 

Sr. Business Development Manager, 
Exelon 

“Perfect class for 
analysts, or those of 
that nature. Provides 
a great base of 
knowledge for the 
overall electrical 
system.” 

Project Analyst, SCE 
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Substitutions & Cancellations
Your registration may be transferred to a member of your organization up to 24 hours in advance of the event. Cancellations must be received on or before June 13, 
2020 in order to be refunded and will be subject to a US $195.00 processing fee per registrant. No refunds will be made after this date. Cancellations received after 
this date will create a credit of the tuition (less processing fee) good toward any other EUCI event. This credit will be good for six months from the cancellation date. 
In the event of non-attendance, all registration fees will be forfeited. In case of course cancellation, EUCI’s liability is limited to refund of the event registration fee 
only. For more information regarding administrative policies, such as complaints and refunds, please contact our offices at 303-770-8800. 
EUCI reserves the right to alter this program without prior notice.

REGISTRATION INFO
Mail Directly To:
EUCI
6400 S Fiddlers Green Cir., Suite 1620
Greenwood Village, CO 80111
OR, scan and email to: conferences@euci.com

WWW.EUCI.COM
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f: 303-741-0849
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