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CourseIntroduction / Overview:

The utility grid is undergoing a fundamental transformation, driven by the need for greater efficiency,
reliability, and sustainability. This comprehensive training course, offered by BIG BEN Training Center, is
designed to prepare professionals for the challenges and opportunities of this evolving landscape. It provides
an in-depth exploration of modern grid technologies, with a specific focus on the critical areas of smart grid
infrastructure, demand response programs, and the seamless integration of electric vehicles (EV's). Drawing
on the expertise of leading academicslike Dr. E. A. El-Sayed, whose work in power system operation and
control iswidely recognized, and texts such as"Smart Grid: Technology and Applications" by Janaka
Ekanayake, the curriculum combines theoretical principles with practical application. Participants will gain a
deep understanding of how to manage distributed energy resources, implement two-way communication
systems, and leverage data analytics to optimize grid performance. The program explores how to design and
execute effective demand response strategies that benefit both utilities and consumers and addresses the
complex challenges of EV charging infrastructure on the grid. BIG BEN Training Center is dedicated to
providing aforward-looking curriculum that gives participants the skills to innovate and lead in the new era
of intelligent, responsive power systems.

Target Audience/ Thistraining courseis suitablefor:
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Utility engineers and power system operators.

Energy managers and consultants.

Smart grid project devel opers.

Regulators and policy analysts.

EV infrastructure planners.

Analysts and data scientists in the energy sector.

Researchersin electrical engineering and power systems.

Target Sectorsand Industries:

e Power and utility companies.

Electric vehicle manufacturing and charging services.

Energy management and consulting.

Government agencies and regulatory bodies.

Renewable energy and clean tech.

Real estate and urban planning.

Target Organizations Departments:

Smart grid technology.

Planning and engineering.

Operations.

Demand-side management.

Energy efficiency.

Research and devel opment.

Cour se Offerings:

By the end of this course, the participants will have able to:
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Understand the foundational concepts of smart grid technology.

Design and implement demand response programs for various sectors.

Analyze the impacts of electric vehicle integration on the power grid.

Utilize data analytics for grid optimization and demand forecasting.

Develop strategies for managing distributed energy resources.

Apply communication protocols and cyber security measures for smart grids.

Evaluate the economic and environmental benefits of modern grid solutions.

Formulate effective policies for EV charging infrastructure deployment.

Identify key components and functionalities of an intelligent utility grid.

Cour se M ethodology:

Thistraining course is delivered through a highly engaging and practical methodology that emphasizes real -
world application. It moves beyond traditional lectures to include a blend of interactive case studies,
simulation exercises, and group discussions. Participants will work through complex scenarios related to
demand response events and EV charging load management. They will learn how to analyze real-time datato
make informed decisions about grid operations and optimization. Case studies will be used to explore
successful smart grid deployments and the challenges encountered in various utility environments. The
curriculum is designed to foster a collaborative learning environment, allowing participants to share
experiences and best practices. Instructors will facilitate interactive sessions that address the technical and
policy-related aspects of grid modernization. This hands-on approach ensures that participants leave BIG
BEN Training Center with the practical skills needed to design, implement, and manage smart grid and EV
integration projects effectively, giving them the confidence to innovate in their organizations.
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Course Agenda (Cour se Units):

Unit One: Smart Grid Fundamentals and Architecture

Introduction to smart grid concepts and drivers.

Key components and architecture of the modern grid.

Advanced metering infrastructure (AMI) and two-way communication.
Sensors, data acquisition, and real-time monitoring.

Cyber security and privacy in smart grid systems.

The role of distributed energy resources (DERS).

Smart grid technologies and their applications.

Unit Two: Demand Response Programs and | mplementation

Principles and aobjectives of demand response.

Types of demand response programs: price-based vs. incentive-based.

Design and implementation of residential, commercial, and industrial programs.
Enabling technologies for demand response.

Behavioral aspects and consumer engagement.

Economic and environmental benefits of demand response.

Case studies of successful demand response initiatives.

Unit Three: Electric Vehicle Grid Integration

Understanding the impact of EV charging on grid load.

Managed vs. unmanaged charging strategies.

Vehicle-to-Grid (V2G) and Vehicle-to-Home (V2H) technologies.
Developing smart charging infrastructure.

Modeling the electrical impact of large-scale EV adoption.

Policy and regulatory frameworks for EV integration.

Case study: acity's EV integration plan.
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Unit Four: Data Analytics and Grid Optimization

e Therole of big datain modern grid management.

Data collection, processing, and analysis techniques.

Forecasting demand and renewabl e energy generation.

Predictive maintenance and fault detection.

Using analytics to improve grid reliability and efficiency.

Integrating data from different smart grid systems.

Introduction to machine learning for grid applications.

Unit Five: Future of the Grid and Microgrids

e Exploring the concept of microgrids and their benefits.

Designing and operating island and grid-connected microgrids.

Therole of energy storage in grid modernization.

Integration of smart appliances and home energy management systems.

Regulatory and market challenges for a smart grid future.

The future of energy and power systems.

Final project: a comprehensive grid modernization plan.
FAQ:

Qualificationsrequired for registering to this cour se?

There are no requirements.

How long is each daily session, and what isthe total number of training hoursfor the
cour se?

Thistraining 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:

www.bigben-training.com




How will the widespread adoption of vehicle-to-grid (V2G) technology fundamentally reshape the traditional
utility business model and the grid's operational stability in the next two decades?

What unique qualities does this cour se offer compared to other
cour ses?

This course provides a unique and timely focus on the convergence of three critical areas: smart grid
technology, demand response, and electric vehicle integration. While many training programs address these
topicsinisolation, our curriculum is designed to explore their interconnected nature, preparing participants
for afuture where these systems are inextricably linked. The program isintensely practical, using real-world
case studies and exercises to illustrate how these concepts are applied in the field. We do not just present
theory; we guide participants in understanding the complexities of demand response program design and the
technical challenges of managing large-scale EV charging loads. The inclusion of data analytics and
forecasting provides aforward-looking perspective that is essential for modern grid management. This
comprehensive and integrated approach, combined with BIG BEN Training Center's commitment to hands-
on learning, ensures that participants gain a holistic understanding and the practical skills needed to lead grid
modernization effortsin their organizations.
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