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Course Introduction:

This course is designed to provide professionals with a comprehensive understanding of the
communication technologies and protocols that are essential for the effective operation and
management of modern power systems. As the power industry increasingly relies on digital
communication for monitoring, control, and automation, knowledge of the underlying principles and
technologies is crucial. This course will cover the key concepts of power system communications,

focusing on the integration of communication networks with power system operations to enhance

reliability, efficiency, and security.

Course Objectives:

By the end of the training, participants will be able to:

Understand the fundamental concepts of power system communications and their
significance.

Identify communication protocols and standards used in power systems.

Analyze the architecture of communication networks in the context of power system
operations.

Explore the role of communication in smart grid technologies and applications.
Evaluate security and reliability considerations in power system communications.

Develop strategies for effective communication management in power systems

Who Should Attend?

This course is designed for all:

Power system engineers and operators
Communication technology professionals in the energy sector
IT and network engineers involved in power system projects

Project managers overseeing power system communications

Course Outline:

Day 1: Introduction to Power System Communications

Overview of Power System Communications

o Definition and Importance in Modern Power Systems
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Day 2:

Day 3:

o Historical Context and Evolution of Communication Technologies in Energy

Key Components of Power System Communications

o Devices and Infrastructure: Sensors, Relays, and Communication Equipment

o Types of Data: Monitoring, Control, and Protection Signals
Fundamentals of Communication Theory

o Basics of Signal Transmission and Reception

o Noise, Interference, and Data Integrity
Communication Protocols and Standards
Common Communication Protocols in Power Systems

o |EC 61850: Standards for Substation Automation

o DNP3 (Distributed Network Protocol) and Modbus

o |EEE 2030.5 (Smart Energy Profile)
Overview of Communication Standards

o Role of the International Electrotechnical Commission (IEC)

o Understanding ANSI and NERC Standards
Interoperability and Integration

o Challenges of Integrating Diverse Communication Protocols

o Strategies for Achieving Interoperability in Power Systems
Network Architecture for Power Systems
Designing Communication Networks

o Overview of Network Topologies: Star, Ring, and Mesh

o Considerations for Redundancy and Reliability
Communication Technologies

o Wired vs. Wireless Communication in Power Systems

o Fiber Optics, RF Communication, and Ethernet Technologies

Data Management and Storage
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o Strategies for Data Collection, Storage, and Analysis
o Importance of Data Visualization in Power System Operations
Day 4: Smart Grid Technologies and Applications

e Introduction to Smart Grid Concepts
o Definition and Benefits of Smart Grids
o Role of Communication in Smart Grid Functionality

o Key Applications of Communication in Smart Grids
o Demand Response and Load Management
o Advanced Metering Infrastructure (AMI) and Smart Meters

e Integration of Renewable Energy Sources
o Communication Challenges with Distributed Energy Resources
o Strategies for Managing Intermittent Energy Sources

Day 5: Security and Reliability in Power System Communications

e Cybersecurity Challenges in Power Systems
o Understanding Threats and Vulnerabilities in Communication Networks
o Best Practices for Securing Power System Communications

o Reliability and Quality of Service (QoS)
o Metrics for Assessing Communication Reliability
o Strategies for Ensuring High-Quality Communication Links

e Future Trends in Power System Communications
o Emerging Technologies: |oT, Artificial Intelligence, and Big Data

o The Future of Communication in Resilient Power Systems
Course Methodology:

A variety of methodologies will be used during the course that including:

e (30%) Based on Case Studies
e (30%) Techniques
e (30%) Role Play

PAGE4 OF 5



e (10%) Concepts

e Pre-test and Post-test

e Variety of Learning Methods

e Lectures

e Case Studies and Self Questionnaires
e Group Work

e Discussion

e Presentation

Course Certificate:

International Center for Training & Development (ICTD) will award an internationally recognized

certificate(s) for each delegate on completion of training.

Course Fees:

To be advised as per course location. This rate includes participant’s manual, Hand-Outs, buffet

lunch, coffee/tea on arrival, morning & afternoon of each day.

Course Timings:

Daily Course Timings:
08:00 - 08:20 Morning Coffee / Tea
08:20 - 10:00 First Session
10:00 - 10:20 Coffee / Tea / Snacks
10:20 - 12:20 Second Session
12:20 - 13:30 Lunch Break & Prayer Break
13:30 - 15:00 Last Session
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