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:Course Introduction / Overview

Variable Frequency Drives (VFDs) are the cornerstone of modern industrial automation and energy management,
enabling precise control over motor speed and torque. This comprehensive course is designed to transform
participants into proficient technicians and engineers capable of managing the entire VFD lifecycle, from
installation to advanced troubleshooting and maintenance. We delve deep into the operational principles,
component functions, and systematic fault-finding methodologies that are critical for minimizing downtime and
maximizing operational efficiency. Drawing upon the foundational work of pioneers in power electronics like Bimal
K. Bose, and referencing concepts discussed in seminal texts such as "Power Electronics and Motor Drives: Advances
and Trends’, this program bridges theoretical knowledge with practical, real-world application. At BIG BEN Training
Center, we provide a learning environment that equips professionals with the skills to not only react to failures but
to proactively maintain VFD systems, ensuring reliability and performance. This training course offers a complete A
to Z guide, empowering attendees to confidently tackle complex VFD challenges, optimize system performance, and

.contribute significantly to their organization’s operational success and energy conservation goals

:Target Audience / This training course is suitable for

.Electrical Engineers e
.Maintenance Technicians e
.Industrial Electricians e
Automation Specialists e
.Control Systems Engineers e
.Plant and Facility Managers e
.Maintenance Supervisors e
.Instrumentation Technicians e
.Field Service Engineers e

.Technical Project Managers e

:Target Sectors and Industries

.Manufacturing and Production Facilities

.Oil and Gas Sector e

.Water and Wastewater Treatment Plants e

.Heating, Ventilation, and Air Conditioning (HVAC) Sector e
.Mining and Mineral Processing e

.Power Generation and Utilities e

.Pharmaceutical and Chemical Processing e
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neering Depart-:ment

.Operations and Production Department e
.Facilities Management e

.Technical Services Department e
.Automation and Control Department e
.Reliability and Asset Management e

.Health, Safety, and Environment (HSE) Department e

:Course Offerings

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

.Implement VFD safety procedures for installation and maintenance tasks e

.Identify the key components of a VFD and understand their functions e

.Perform proper installation, wiring, and commissioning of VFD systems e

.Configure and program VFD parameters for various motor control applications e
Apply a systematic approach to diagnose and troubleshoot common VFD faults e
.Interpret VFD fault codes and utilize technical manuals for effective problem-solving e
.Conduct preventive and predictive maintenance to enhance VFD reliability e

.Use standard test equipment like multimeters and oscilloscopes for VFD analysis e
.Understand the impact of harmonics and implement mitigation techniques e

.Optimize VFD performance for improved energy efficiency and process control e

:Course Methodology

The training methodology at BIG BEN Training Center is meticulously designed to foster a deep, practical
understanding of VFD systems. We employ a blended learning approach that combines expert-led instructional
sessions with dynamic, interactive learning modules. The curriculum emphasizes hands-on application, moving
beyond theoretical concepts to engage participants in real-world problem-solving. Through a series of detailed case
studies derived from actual industrial scenarios, attendees will analyze VFD failures, diagnose root causes, and
develop effective repair strategies. Team-based workshops and collaborative problem-solving exercises encourage
participants to share experiences and learn from one another, simulating the cooperative environment of a modern
technical team. Interactive sessions, including Q&A periods and guided discussions, ensure that individual learning
needs are addressed. Our instructors provide continuous feedback and facilitate a supportive environment where
participants can confidently practice new skills. This immersive and practical methodology ensures that attendees
leave the course not just with knowledge, but with the competence and confidence to apply their new skills

.immediately in their workplace, delivering tangible results and improved system reliability

:(Course Agenda (Course Units
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.(Critical'efectrical safety procedures and lockout/tagout (LOTO
.Personal Protective Equipment (PPE) for working with VFDs

.Recognizing and mitigating electrical hazards like arc flash

eTect orque Control

Unit Two: VFD Installation, Commissioning, and Programming

.Proper VFD selection criteria for specific applications

.Best practices for VFD installation, mounting, and wiring

.Grounding, shielding, and noise mitigation techniques

.Step-by-step VFD commissioning and startup procedures

.Navigating the VFD keypad and parameter structure

.Programming basic parameters: acceleration, deceleration, and motor data

.Performing motor auto-tuning for optimal performance

Unit Three: Systematic VFD Troubleshooting and Fault Diagnosis

.Developing a logical and systematic troubleshooting mindset

.Using technical documentation, schematics, and wiring diagrams
.Interpreting common VFD alarms and fault codes

.Troubleshooting input power issues: voltage imbalance and phase loss
.Diagnosing DC bus and output stage faults

.Utilizing multimeters for static and dynamic component checks

.Introduction to using oscilloscopes for VFD signal analysis

Unit Four: VFD Preventive Maintenance and Component-Level Analysis

.Developing a comprehensive VFD preventive maintenance schedule
.Inspecting and cleaning VFDs and cooling systems

.Testing and evaluating critical components: capacitors, IGBTs, and diodes
.Understanding common causes of VFD component failure

.Techniques for replacing failed components safely

.Predictive maintenance techniques for VFDs

.Documenting maintenance activities and failure analysis

Unit Five: Advanced VFD Concepts and System Optimization

.Understanding and mitigating harmonics in VFD systems

.Dynamic braking and regenerative braking applications
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?Qualiﬁca-wtiong 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 10T and predictive analytics, how might the traditional approach to VFD maintenance evolve

?into a more data-driven, proactive strategy

What unique qualities does this course offer compared to other
?2courses

This training course distinguishes itself by focusing intensely on the development of a systematic, logical
troubleshooting mindset, a critical skill that transcends simply memorizing fault codes. While other courses may
provide a theoretical overview, our curriculum is built around practical application and real-world industrial
challenges. We guide participants through the process of thinking like an expert technician, from initial fault
observation to root cause analysis and resolution. The program’s comprehensive scope covers the entire VFD
lifecycle, from fundamental principles and safe installation to advanced topics like harmonic mitigation and network
integration, ensuring a holistic understanding. The emphasis on hands-on diagnostic techniques using standard test
equipment prepares attendees for immediate effectiveness in the field. Furthermore, the course content is
continuously updated to reflect the latest advancements in VFD technology and maintenance strategies. By
blending foundational theory with immersive case studies and interactive problem-solving, we provide a learning
experience that is not only informative but truly transformative, empowering participants with the confidence and

.competence to manage complex VFD systems effectively
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