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COURSE INTRODUCTION / OVERVIEW:

The "Advanced Digital Protection and Power System Reliability" training course, offered by BIG BEN Training Center, is a
detailed program for professionals in the electrical power sector. It addresses the critical role of digital protection systems
in ensuring the reliability and security of modern power grids. This course explores the evolution from electromechanical
relays to sophisticated microprocessor-based systems. It's a field where the book "Digital Protection for Power Systems"
by Allan T. Johns and Salman K. Salman is a foundational text, providing a solid theoretical background. Participants will
delve into the principles of digital relaying, focusing on how these devices are used to detect and isolate faults quickly and
accurately. The curriculum covers a range of essential topics, including the use of advanced algorithms for fault detection,
the application of digital relays for protecting transmission lines, transformers, and generators, and the integration of
these systems into a wider grid automation framework. We will also explore the critical link between protection and
system reliability, examining how modern protection schemes can enhance grid performance and prevent widespread
outages. The course emphasizes practical applications and the latest trends, such as adaptive protection and the role of
IEC 61850 communication standards. This comprehensive training gives participants the expertise needed to manage,

analyze, and troubleshoot digital protection systems to ensure the continuous and reliable operation of power systems.

TARGET AUDIENCE / THIS TRAINING COURSE IS SUITABLE FOR:

e Power system protection engineers.

e Substation design engineers.

e Electric utility and grid operators.

e Maintenance and commissioning technicians.

e Technical managers in the power sector.

o Reliability engineers.

e Researchers and academics in electrical engineering.

e Government agencies and regulatory personnel.
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TARGET SECTORS AND INDUSTRIES:

Electric utilities and transmission companies.
Power generation and distribution.

Heavy industries with complex electrical systems.
Energy consulting firms.

Government agencies and regulatory bodies.
Manufacturing of electrical equipment.
Renewable energy plants.

Oil and gas industry.

TARGET ORGANIZATIONS DEPARTMENTS:

Protection and control departments.
System operations and planning.
Substation engineering.

Maintenance and reliability teams.
Asset management departments.
Design and engineering departments.
Research and development teams.

Technical services departments.
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COURSE OFFERINGS:

By the end of this course, the participants will have able to:

e Master the principles of advanced digital protection.

Analyze and apply different protection algorithms.

e Design and coordinate protective relay settings for power systems.

e Understand and apply IEC 61850 communication standards.

e Troubleshoot and diagnose faults using digital relay data.

e Assess and improve the reliability of power system components.

e Develop and implement maintenance strategies for digital protection systems.
e Analyze the impact of distributed generation on protection schemes.

e Understand the role of digital relays in smart grids.

e Ensure the secure and reliable operation of modern electrical networks.

COURSE METHODOLOGY:

This training course uses an interactive and hands-on methodology to teach the principles of advanced digital protection
and power system reliability. The program combines theoretical sessions with a strong focus on practical application
through case studies and simulations. Participants will work through real-world scenarios, such as analyzing fault data
from a digital relay or coordinating the protection settings for a complex substation. The training will use specialized
software tools to simulate power system faults and demonstrate the performance of various protection schemes. These
interactive sessions allow participants to gain practical experience in a safe, controlled environment. We will also conduct
group exercises and discussions, encouraging collaboration and the sharing of professional experiences. The curriculum
includes detailed reviews of industry standards and best practices, ensuring that participants' skills are aligned with
current professional requirements. This comprehensive approach, a hallmark of BIG BEN Training Center, ensures
participants not only learn the concepts but also develop the confidence and practical skills needed to design, implement,

and maintain advanced digital protection systems in their daily work.
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COURSE AGENDA (COURSE UNITS):

UNIT ONE: FUNDAMENTALS OF DIGITAL RELAYING AND PROTECTION

UNIT TWO: PROTECTION OF TRANSMISSION LINES AND SUBSTATION BUSBARS

UNIT THREE: GENERATOR AND TRANSFORMER PROTECTION

Evolution from electromechanical to digital relays.
Principles of microprocessor-based protection.
Advanced protection algorithms for fault detection.
Digital relay hardware and software architecture.

Data acquisition and signal processing.

Digital communication protocols, including IEC 61850.

Cybersecurity in digital protection systems.

Principles of transmission line protection.

Distance protection and its application.

Line differential protection schemes.

Busbar protection methods.

High impedance and low impedance bus protection.
Advanced features of digital transmission line relays.

Case studies on transmission line and busbar faults.

Protection schemes for power transformers.
Transformer differential protection.

Inrush current and over-excitation protection.
Generator protection fundamentals.

Stator and rotor fault protection.

Loss of excitation and out-of-step protection.

Digital relay applications for generators and transformers.
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UNIT FOUR: POWER SYSTEM RELIABILITY AND MAINTENANCE

e Introduction to power system reliability.

o Reliability indices and their calculation.

o Failure modes and effects analysis (FMEA).

o Reliability-centered maintenance (RCM) for protection systems.
e Impact of protection system failure on grid reliability.

e Diagnostic and self-testing features of digital relays.

e Practical maintenance and testing procedures.

UNIT FIVE: TRENDS AND ADVANCED TOPICS IN PROTECTION

¢ Adaptive protection schemes.

Wide-area protection and control (WAPC).

Protection for distributed energy resources (DER).

Microgrid protection challenges and solutions.

Synchro phasor technology and its application.

Fault location and data analysis.

Future of digital protection and reliability.

FAQ:

QUALIFICATIONS REQUIRED FOR REGISTERING TO THIS COURSE?

There are no requirements.

HoOW LONG IS EACH DAILY SESSION, AND WHAT IS THE TOTAL NUMBER OF TRAINING
HOURS FOR THE COURSE?

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and interactive

activities, bringing the total duration to 20 - 25 training hours.

SOMETHING TO THINK ABOUT:

How will the continued proliferation of distributed energy resources and the increasing complexity of smart grids

fundamentally alter the principles of protection coordination and the design of digital protection schemes?
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WHAT UNIQUE QUALITIES DOES THIS COURSE OFFER COMPARED TO

OTHER COURSES?

This training course stands out by providing an in-depth and modern perspective on power system protection that goes
beyond traditional relaying concepts. While other courses may focus on basic principles, this program delves into the
advanced world of digital protection, a critical component of modern grids. The curriculum is uniquely designed to
connect the technical aspects of digital protection with the broader, and often overlooked, topic of power system
reliability. Participants will not only learn how digital relays work but will also understand their integral role in enhancing
grid security and preventing major failures. The course features an emphasis on practical application, using real-world
case studies and simulations to give professionals the skills to diagnose, analyze, and solve complex protection problems.
We also explore the latest industry trends, such as the impact of renewable energy integration and the use of IEC 61850,
ensuring the knowledge gained is current and relevant. This blend of advanced theory, practical application, and a focus
on reliability gives participants a distinct advantage, equipping them to manage and secure the next generation of

electrical power systems.
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