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COURSE INTRODUCTION / OVERVIEW:

Effective grounding, bonding, and shielding are the cornerstones of any safe, reliable, and electromagnetically compatible
electrical system. This course provides a comprehensive exploration of these critical disciplines, moving from fundamental
principles to advanced design and troubleshooting techniques. In a world increasingly dependent on sensitive electronics
and high-speed data transmission, improper grounding can lead to equipment failure, data corruption, and significant
safety hazards. This program, offered by BIG BEN Training Center, is meticulously designed to equip participants with the
knowledge to mitigate these risks. We will delve into the core concepts as detailed by leading experts like Dr. Henry W. Ott
in his seminal work, "Electromagnetic Compatibility Engineering," ensuring a robust theoretical foundation. Participants
will learn to design and implement systems that not only comply with major international standards like the NEC and IEEE
but also enhance overall system performance, improve power quality, and ensure personnel safety. This training moves
beyond simple code compliance, focusing on the physics behind the rules to empower attendees to solve complex, real-

world electrical noise and safety problems with confidence and precision.

TARGET AUDIENCE / THIS TRAINING COURSE IS SUITABLE FOR:

Electrical Engineers and Designers.

Maintenance and Instrumentation Technicians.

Project Engineers and Managers.

Industrial and Power System Engineers.

Telecommunication and Data Center Professionals.

Health and Safety Officers.

Automation and Control System Specialists.

Consultants involved in electrical system design and auditing.
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TARGET SECTORS AND INDUSTRIES:

e Oil and Gas, Petrochemicals, and Process Industries.

Manufacturing and Industrial Automation.

Power Generation, Transmission, and Distribution Utilities.

Telecommunications and Data Centers.

Commercial and Residential Construction.

Aerospace and Defense sectors.

Transportation and Railway Systems.

Government agencies and public works.

TARGET ORGANIZATIONS DEPARTMENTS:

e Engineering and Design Departments.

e Maintenance and Operations.

Projects and Commissioning Teams.

Health, Safety, and Environment (HSE) Departments.

Information Technology and Telecommunications.

Quality Assurance and Control.

Facilities Management.

Research and Development.
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COURSE OFFERINGS:

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

¢ Analyze the fundamental principles of grounding for both safety and high-frequency performance.

Design effective grounding and bonding systems compliant with NEC and IEEE standards.

e Implement appropriate shielding techniques to mitigate electromagnetic interference (EMI) and radio-frequency

interference (RFI).
o Select and apply surge protection devices (SPDs) for comprehensive lightning and transient protection.
e Diagnose and troubleshoot complex ground loop and electrical noise problems in industrial and commercial settings.
e Perform and interpret critical grounding system tests, including the fall-of-potential method.
e Develop a systematic approach to ensuring electromagnetic compatibility (EMC) in new and existing installations.

e Enhance the reliability and signal integrity of sensitive electronic and communication systems.

COURSE METHODOLOGY:

The training methodology at BIG BEN Training Center is centered on creating a dynamic and immersive learning
experience that bridges theory and practice. This course utilizes a blended approach, combining expert-led instruction
with interactive workshops and collaborative problem-solving sessions. Participants will engage with real-world case
studies drawn from various industries, allowing them to analyze failures and successful designs in a controlled
environment. Complex concepts will be clarified through detailed presentations, practical demonstrations, and simulation
exercises. A significant portion of the course is dedicated to group discussions and Q&A sessions, fostering an environment
where participants can share their unique challenges and learn from the collective experience in the room. Our instructors
facilitate these discussions to ensure that theoretical knowledge is directly translated into practical, actionable solutions
that can be implemented immediately in the workplace. The focus is not just on what the standards say, but why they
exist, empowering attendees with the critical thinking skills needed to handle any grounding, bonding, or shielding

challenge.

www.bigben-training.com




COURSE AGENDA (COURSE UNITS):

UNIT ONE FUNDAMENTALS OF ELECTRICAL GROUNDING AND BONDING

Objectives of Grounding: Personnel Safety and Equipment Protection.

Understanding System Grounding vs. Equipment Grounding.

Analysis of the National Electrical Code (NEC) Article 250.

Introduction to IEEE Standards for Grounding.

The Role of Bonding in Creating an Equipotential Plane.

Types of Grounding Electrodes and Systems.

Soil Resistivity and its Impact on Grounding System Performance.

UNIT TWO ADVANCED GROUNDING SYSTEM DESIGN AND ANALYSIS

Designing Substation and Industrial Plant Grounding Grids.

Single-Point, Multi-Point, and Hybrid Grounding Techniques.

Managing High-Frequency and Transient Grounding Effects.

Ground Loops: Causes, Identification, and Mitigation Strategies.

Grounding for Sensitive Electronic Equipment and Control Systems.

Isolated Grounding Systems for Noise Reduction.

Calculating Ground Fault Currents and Step-and-Touch Potentials.

UNIT THREE PRINCIPLES AND APPLICATIONS OF ELECTRICAL SHIELDING

Fundamentals of Electromagnetic Interference (EMI) and Radio-Frequency Interference (RFI).

Electric Field and Magnetic Field Shielding Theory.

The Faraday Cage Principle and its Practical Applications.

Proper Cable Shielding and Shield Termination Techniques.

Choosing the Right Shielding Materials and Gaskets.

Measuring Shielding Effectiveness.

Design Considerations for Shielded Enclosures and Rooms.
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UNIT FOUR LIGHTNING PROTECTION, SURGE SUPPRESSION, AND EMC

e The Physics of Lightning and its Effects on Electrical Systems.

Designing Lightning Protection Systems (LPS) based on NFPA 780.

Selection and Coordination of Surge Protection Devices (SPDs).

Understanding Transient Overvoltages and their Sources.

Fundamentals of Electromagnetic Compatibility (EMC).

Strategies for Controlling Conducted and Radiated Emissions.

EMC Compliance Testing and Standards Overview.

UNIT FIVE PRACTICAL APPLICATION, TESTING, AND TROUBLESHOOTING

e Grounding System Testing: The Fall-of-Potential Method and Clamp-On Testing.
e Continuity and Bonding Integrity Measurements.

e Systematic Troubleshooting of Electrical Noise and Interference Problems.

e Case Studies: Analyzing Grounding and Shielding Failures.

e Preventive Maintenance and Inspection of Grounding Systems.

e Grounding and Shielding in Hazardous (Classified) Locations.

e Developing a Comprehensive Grounding and Bonding Plan for a Facility.

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:

As technology moves towards higher frequencies and more compact designs, how might traditional grounding and

shielding paradigms need to evolve to manage electromagnetic interference effectively?
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WHAT UNIQUE QUALITIES DOES THIS COURSE OFFER COMPARED TO

OTHER COURSES?

This course distinguishes itself by moving beyond mere recitation of standards and codes to explore the fundamental
physics and engineering principles that underpin them. While many programs focus on what to do, we emphasize why it is
done, empowering participants with the deep-seated knowledge to innovate and solve non-standard problems. The
curriculum is uniquely structured to build a strong foundation before tackling advanced, interconnected topics like high-
frequency effects, transient analysis, and comprehensive EMC design. We integrate practical, real-world case studies of
both failures and successes, providing a problem-solving context that is often missing from theoretical courses. The
training fosters a holistic understanding, teaching attendees to view grounding, bonding, and shielding not as separate
tasks, but as an integrated system crucial for safety, reliability, and signal integrity. This approach ensures that
participants leave not just with a set of rules, but with a versatile and robust engineering skillset applicable across any

industry or technological challenge, preparing them for the future of electrical system design.
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