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Course Introduction / Overview:

This comprehensive course provides an in-depth exploration of modern electrical maintenance and troubleshooting

techniques essential for today's industrial environments. Participants will move beyond basic theory to develop a

systematic and analytical mindset for diagnosing and resolving complex electrical faults efficiently and safely. The

curriculum is designed to bridge the gap between theoretical knowledge and practical application, focusing on real-world

scenarios encountered in industrial settings. As emphasized by author Stephen L. Herman in his work on industrial

electricity, such as "Electrical Transformers and Rotating Machines," a profound understanding of equipment operation is

the cornerstone of effective maintenance. This program, offered by BIG BEN Training Center, integrates fundamental

principles with advanced diagnostic strategies for equipment like motors, variable frequency drives (VFDs), and

programmable logic controllers (PLCs). By mastering the skills taught in this course, professionals can significantly reduce

equipment downtime, enhance operational reliability, and ensure a safer working environment, thereby contributing

directly to their organization's productivity and bottom line. The training course is structured to build confidence and

competence in handling a wide array of electrical maintenance challenges.

Target Audience / This training course is suitable for:

Electrical Technicians and Engineers.

Maintenance Supervisors and Managers.

Industrial and Plant Electricians.

Automation and Control System Technicians.

Facilities Maintenance Personnel.

Project Engineers.

Multi-skilled Technicians seeking to enhance their electrical expertise.

Technical professionals involved in equipment installation and commissioning.



Target Sectors and Industries:

Manufacturing and Production Facilities.

Oil and Gas Sector.

Power Generation and Distribution.

Construction and Engineering.

Pharmaceuticals and Chemical Processing.

Food and Beverage Industry.

Mining and Heavy Industry.

Governmental bodies and public utility providers.

Target Organizations Departments:

Maintenance and Reliability Departments.

Engineering and Technical Services.

Plant and Facility Operations.

Production and Manufacturing Units.

Health, Safety, and Environment (HSE) Departments.

Quality Assurance and Control.

Asset Management Departments.

Course Offerings:

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

Interpret complex electrical schematics, single-line diagrams, and control circuit drawings accurately.

Apply a systematic and logical approach to troubleshooting electrical and electronic control circuits.

Utilize advanced diagnostic tools and testing equipment effectively for fault finding.

Perform preventive and predictive maintenance on critical industrial electrical equipment.

Diagnose and resolve issues in AC/DC motors, VFDs, and motor control centers.

Understand and apply key electrical safety standards and safe work practices.

Analyze and troubleshoot basic PLC hardware and input/output systems.

Document maintenance activities and create effective fault analysis reports.



Course Methodology:

The training methodology employed by BIG BEN Training Center is designed to be highly interactive, practical, and

participant-centered to ensure maximum knowledge retention and skill development. The approach moves beyond

traditional lectures to create an immersive learning environment. Sessions will feature detailed presentations, expert-led

demonstrations, and in-depth technical discussions. A significant portion of the course is dedicated to analyzing real-

world case studies, allowing participants to dissect complex electrical failures and explore optimal troubleshooting

strategies in a controlled setting. Collaborative group activities and problem-solving exercises will encourage peer-to-peer

learning and the exchange of diverse experiences. Participants will engage with simulated fault-finding scenarios that

challenge them to apply learned concepts and diagnostic procedures systematically. Continuous feedback from the

instructor will guide participants, reinforcing correct techniques and clarifying complex topics. This blended learning

approach ensures that attendees not only grasp the theoretical principles but also develop the practical competence and

confidence needed to excel in their roles.

Course Agenda (Course Units):

Unit One: Electrical Safety and System Fundamentals

Electrical safety standards and lockout/tagout procedures.

Fundamentals of AC and DC circuits and electrical theory.

Reading and interpreting electrical schematics and wiring diagrams.

Understanding single-line diagrams and power distribution systems.

Introduction to the National Electrical Code (NEC) essentials.

Components of electrical systems: transformers, switchgear, and panelboards.

Safe use of electrical testing and measurement instruments.



Unit Two: Industrial Control Components and Circuits

Operation and application of contactors, relays, and timers.

Motor control circuits: direct-on-line, star-delta, and reversing starters.

Understanding and testing protection devices: fuses, circuit breakers, and overload relays.

Introduction to sensors, switches, and other input devices.

Analysis of control logic in industrial machinery.

Troubleshooting common failures in control circuit components.

Principles of three-phase induction motors and their connections.

Unit Three: Advanced Troubleshooting Techniques

Developing a systematic and logical troubleshooting approach.

Differentiating between control, power, and signal circuit faults.

Advanced techniques for using digital multimeters and clamp meters.

Introduction to insulation resistance testing and megohmmeters.

Using oscilloscopes for analyzing electrical signals.

Techniques for tracing faults in complex control panels.

Root cause analysis for recurring electrical problems.

Unit Four: Maintenance of Motors, VFDs, and PLCs

Preventive and predictive maintenance strategies for electric motors.

Introduction to Variable Frequency Drives (VFDs) principles and parameters.

Troubleshooting common VFD faults and alarm codes.

Fundamentals of Programmable Logic Controllers (PLCs).

Diagnosing PLC input and output (I/O) module issues.

Maintenance best practices for switchgear and motor control centers (MCCs).

Understanding thermal imaging for predictive electrical maintenance.



Unit Five: Practical Application and Fault Analysis

Integrated troubleshooting of complex industrial systems.

Case studies on real-world electrical failures and their solutions.

Developing effective fault-finding documentation and reports.

Strategies for minimizing downtime during electrical failures.

Review of common failure modes in power and control systems.

Final assessment through a comprehensive practical simulation.

Developing a personal action plan for skill implementation.

FAQ:

Qualifications required for registering to this course?

There are no requirements.

How 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:

Considering the rise of IoT and predictive analytics, how might traditional electrical troubleshooting methodologies evolve

to incorporate real-time data streams for pre-emptive fault detection?



What unique qualities does this course offer compared to

other courses?

This course distinguishes itself by focusing on the development of a superior diagnostic mindset rather than merely

teaching procedural steps. While many programs cover what tools to use, this training emphasizes why and when to use

them, fostering a deep, analytical approach to problem-solving. It moves beyond component-level repair to a holistic

system-level understanding, enabling participants to trace faults across interconnected power, control, and automation

systems. The curriculum uniquely integrates classic troubleshooting wisdom with modern challenges presented by VFDs

and PLCs, ensuring the skills learned are both timeless and immediately applicable to contemporary industrial

environments. Instead of relying on generic examples, the course utilizes industry-specific case studies that reflect the

complex, high-stakes scenarios participants face in their daily work. The emphasis is on building cognitive skills—logical

deduction, pattern recognition, and systematic elimination—that empower technicians and engineers to confidently

diagnose not just common issues, but also novel and intermittent faults that often cause the most significant downtime.

This focus on cultivating expert-level thinking is what truly sets this program apart.


