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COURSE INTRODUCTION / OVERVIEW:

The "Solving Renewable Energy Integration & Smart Grid Solutions" training course, offered by BIG BEN Training Center, is
designed to address one of the most pressing challenges in the modern energy sector: how to effectively integrate
renewable energy sources into the existing power grid. This program provides a comprehensive guide to understanding
and solving the challenges that arise from the high penetration of intermittent sources like solar and wind power. The
book "Smart Grid: Fundamentals of Design and Analysis" by James Momoh provides an excellent foundation for
understanding the concepts covered in this course. We will explore a range of topics, including power quality issues, grid
stability concerns, and the role of smart grid technologies in maintaining a reliable and resilient system. Participants will
learn about advanced grid management techniques, from demand response and energy storage to the use of microgrids
and distributed energy resources. The course emphasizes a practical approach, using real-world case studies to illustrate
how different challenges have been overcome. We will cover a range of smart grid solutions, including automated control
systems, advanced metering infrastructure (AMI), and the application of data analytics for grid optimization. By the end of
this training, participants will have the knowledge and skills to navigate the complexities of grid modernization and

contribute to a more sustainable energy future.

TARGET AUDIENCE / THIS TRAINING COURSE IS SUITABLE FOR:

Electrical engineers and power systems engineers.
o Utility and grid operators.

e Renewable energy project developers.

e Energy planners and policymakers.

e Energy consultants.

e Researchers and academics in the power sector.

e Government agencies and regulatory personnel.

e Professionals involved in grid modernization.
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TARGET SECTORS AND INDUSTRIES:

e Electric utilities and grid operators.

Renewable energy development and generation.

Energy consulting and technology.

Government agencies and public utilities.

Industrial and commercial sectors.

Academic and research institutions.

Smart city initiatives.

Energy storage and management.

TARGET ORGANIZATIONS DEPARTMENTS:

e Grid operations and control centers.

e Strategic planning departments.

e Renewable energy integration teams.

e Research and development departments.
e Network planning and engineering.

e Regulatory and compliance departments.
e Asset management departments.

e Smart grid technology and innovation teams.
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COURSE OFFERINGS:

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

¢ Analyze the challenges of renewable energy integration.

Implement smart grid solutions for grid stability and reliability.

e Understand the role of energy storage and microgrids.

e Apply demand response programs for load management.

e Navigate the regulatory and policy landscape of smart grids.

e Utilize advanced metering infrastructure (AMI) for grid optimization.
e Manage power quality issues arising from renewable sources.

e Plan and execute grid modernization projects.

e Develop strategies for cyber security in smart grids.

e Contribute to the design of a resilient and flexible power system.

COURSE METHODOLOGY:

This training course uses a practical and interactive approach to teaching the complex field of renewable energy
integration and smart grid solutions. The methodology combines theoretical instruction with hands-on, case-study-based
learning. We will use real-world examples to illustrate the challenges utilities and grid operators face and the innovative
solutions that can be applied. Participants will engage in workshops and group discussions, where they can work together
to solve complex grid problems, such as managing voltage fluctuations from a solar farm or optimizing energy flow in a
microgrid. The course will also include simulations and interactive exercises, allowing participants to apply smart grid
technologies and analyze their impact on system performance. This practical approach ensures that the knowledge
gained is directly applicable to professional roles. We will incorporate feedback sessions throughout the course, giving
participants the opportunity to ask questions and deepen their understanding. This comprehensive training by BIG BEN
Training Center ensures participants not only grasp the concepts but also develop the critical thinking skills needed to

design, implement, and manage the next generation of power grids.
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COURSE AGENDA (COURSE UNITS):

UNIT ONE: CHALLENGES AND FUNDAMENTALS OF RENEWABLE INTEGRATION

e Introduction to renewable energy integration.

e Impact of solar and wind intermittency on the grid.
o Grid stability and power quality challenges.

e Economic and regulatory challenges.

e Fundamentals of smart grids.

e Role of distributed energy resources (DER).

o Global case studies on renewable integration.

UNIT TWO: SMART GRID SOLUTIONS FOR TRANSMISSION AND DISTRIBUTION

Advanced grid management systems.

Wide-area monitoring and control.

Flexible AC transmission systems (FACTS).

Advanced metering infrastructure (AMI).

Distribution automation and fault detection.

Energy management systems (EMS).

Cybersecurity in smart grids.

UNIT THREE: ENERGY STORAGE AND MICROGRID SOLUTIONS

Introduction to energy storage technologies.

Role of energy storage in grid stability.

Applications of battery energy storage systems (BESS).

Fundamentals of microgrids.

Microgrid design and operation.

Control strategies for microgrids.

Case studies on operational microgrids.
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UNIT FOUR: DEMAND RESPONSE AND GRID MODERNIZATION

e Principles of demand response.

Types of demand response programs.

Integration of demand response with smart grids.

Electric vehicles (EV) charging and grid impact.

Planning and managing grid modernization projects.

Stakeholder engagement and public policy.

Economic benefits of a modernized grid.

UNIT FIVE: FUTURE OF THE GRID AND ADVANCED SOLUTIONS

e Forecasting and data analytics for grid management.

Artificial intelligence and machine learning in smart grids.

Blockchain for transactive energy.

Role of big data in grid optimization.

Future of energy policy and regulations.

Developing a roadmap for smart grid implementation.

Final project: Designing a smart grid solution for a specific challenge.

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 widespread adoption of artificial intelligence and machine learning in smart grids fundamentally reshape

traditional grid operation models and human roles within the energy sector?
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WHAT UNIQUE QUALITIES DOES THIS COURSE OFFER COMPARED TO

OTHER COURSES?

This training course distinguishes itself by focusing specifically on the practical solutions for a critical challenge:
integrating renewable energy into the grid. While many courses discuss renewable energy technologies or general smart
grid concepts, this program provides a direct and applied approach to solving real-world problems. The curriculum is
meticulously structured to link the challenges of renewable energy with the specific smart grid technologies that address
them, offering a clear and actionable path forward. The course moves beyond theory by incorporating extensive case
studies and simulations, allowing participants to work with scenarios that they are likely to encounter in their professional
lives. The program also covers the crucial, but often overlooked, aspects of policy, economics, and cybersecurity,
providing a holistic view of the grid modernization process. This unique blend of technical, strategic, and practical content
gives participants a comprehensive understanding of the entire ecosystem. They will leave the course with a deep
knowledge of not only what a smart grid is but also how to implement it to ensure a stable, reliable, and sustainable power

system for the future.
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