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Course Introduction

AVR Concept and Troubleshooting Training Course is designed to equip participants with a comprehensive
understanding of Automatic Voltage Regulators (AVRS), a critical component in maintaining power system
stability and electrical reliability. With a strong focus on both the theoretical fundamentals and practical
applications, this program addresses the challenges of modern electrical systems, including voltage
fluctuations, excitation systems, and power quality issues. Participants will gain the skills to perform
effective diagnostics, troubleshooting, and maintenance on both analog and digital AVRs, ensuring
optimal performance and extending the lifespan of critical equipment like generators and motors.

The training program delves deep into fault analysis, control systems, and preventive maintenance
strategies. Through a mix of hands-on exercises, case studies, and simulation-based learning,
attendees will learn to interpret electrical schematics and apply systematic troubleshooting
procedures. The course emphasizes electrical safety protocols and best practices for high-voltage
assets. Upon completion, participants will be confident in their ability to manage complex AVR-related
issues, minimize equipment downtime, and enhance the overall operational efficiency and grid stability
of their facilities.

Programme Curriculum

AVR Concept and Troubleshooting Training Course
Introduction

AVR Concept and Troubleshooting Training Course is designed to equip participants with a comprehensive
understanding of Automatic Voltage Regulators (AVRS), a critical component in maintaining power system
stability and electrical reliability. With a strong focus on both the theoretical fundamentals and practical
applications, this program addresses the challenges of modern electrical systems, includingvoltage
fluctuations, excitation systems, and power quality issues. Participants will gain the skills to perform



effective diagnostics, troubleshooting, and maintenance on both analog and digital AVRs, ensuring optimal
performance and extending the lifespan of critical equipment like generators and motors.

The training program delves deep into fault analysis, control systems, and preventive maintenance
strategies. Through a mix of hands-on exercises, case studies, and simulation-based learning, attendees
will learn to interpret electrical schematics and apply systematic troubleshooting procedures. The course
emphasizes electrical safety protocols and best practices for high-voltage assets. Upon completion,
participants will be confident in their ability to manage complex AVR-related issues, minimize equipment
downtime, and enhance the overall operational efficiency and grid stability of their facilities.

Course Duration
5 days
Course Objectives

o Master the fundamental concepts of Automatic Voltage Regulators (AVRS) and their role in power
generation.

e Analyze and interpret complex electrical schematics and wiring diagrams.

e Diagnose and resolve common AVR faults and system failures efficiently.

e Understand the principles of various excitation systems and their impact on generator performance.

¢ Implement preventive maintenance programs to improve equipment reliability and reduce unexpected
downtime.

o Apply a systematic troubleshooting methodology to pinpoint root causes of issues.

e Calibrate and tune both analog and digital AVRs for optimal voltage regulation.

e Recognize and address power quality issues caused by improper voltage control.

o Utilize advanced diagnostic tools and test equipment for accurate assessments.

e Explain the interaction between AVRs and other electrical protection systems.

e Enhance knowledge of electrical safety procedures when working with high-voltage equipment.

e Evaluate the performance of AVRs under different load conditions and transient events.

e Develop skills in fault analysis and failure mode and effects analysis (FMEA) for future prevention.

Organizational Benefits

e Reduced downtime and enhanced equipment reliability lead to significant cost savings.

o A skilled workforce trained in proper procedures minimizes the risk of accidents and electrical hazards.

e Properly maintained AVRs contribute to stable voltage output, preventing grid disturbances and system-
wide failures.

e Proactive maintenance and correct troubleshooting reduce wear and tear on expensive generators and
motors.

e Fewer unplanned outages and faster resolution of issues mean continuous, uninterrupted operations.

e Ensures adherence to industry standards and regulations, reducing legal and financial risks.

¢ Internal expertise is built, reducing reliance on costly external contractors.

Target Audience

e Electrical Engineers
Maintenance Technicians
Power Plant Operators
Substation Personnel
Commissioning Engineers



e Field Service Engineers
e Plant Managers
¢ Instrumentation & Control Technicians

Course Modules

Module 1: Fundamentals of AVRs and Power Generation

Introduction to AVR concepts and their operational principles.

Types of AVRs: analog, digital, and brushless exciters.

The role of AVRs in maintaining stable voltage and frequency.

Components of a generator excitation system.

Case Study: Analyzing a real-world generator blackout caused by a single AVR failure, and how to
identify and prevent similar issues.

Module 2: Electrical Schematics and System Diagrams

e Interpreting single-line diagrams and control schematics.

Understanding the wiring and signal flow within an AVR system.

Tracing circuit paths for power, control, and feedback loops.

Using schematics for effective troubleshooting.

Case Study: Deconstructing a complex schematic to isolate a faulty component in a power distribution

system.
Module 3: AVR Fault Diagnosis and Troubleshooting

e Systematic troubleshooting methodology: from observation to resolution.

Common AVR faults: over-excitation, under-excitation, and loss of field.

Using multimeters and oscilloscopes for electrical testing.

Identifying and fixing wiring issues, loose connections, and component failures.

Case Study: Simulating a ground fault on a generator and troubleshooting the AVR response to mitigate

damage.

Module 4: Calibration and Tuning of AVRs

Procedures for setting up and commissioning hew AVRSs.

Fine-tuning AVR parameters for optimal performance and load sharing.

Performing stability and transient response tests.

Adjusting voltage droop and reactive current compensation.

Case Study: Calibrating a digital AVR to improve voltage stability and minimize flickering under a
changing load.

Module 5: AVR Protection and Safety

Safety procedures for working with high-voltage equipment.

Understanding AVR protection functions: over-voltage, under-voltage, and loss of sensing.
Lockout/Tagout (LOTO) procedures for safe maintenance.

The interaction between AVRs and other protective relays.

Case Study: Examining a safety incident involving an energized AVR, and developing a safety protocol
to prevent recurrence.

Module 6: Advanced Topics and Digital AVRs



Introduction to digital control systems and microprocessors in AVRS.

Software-based troubleshooting and diagnostic tools.

Remote monitoring and control of AVRs.

Cybersecurity considerations for digital AVR systems.

Case Study: Using a manufacturer's proprietary software to analyze logs and diagnose a transient fault
on a digital AVR.

Module 7: Preventive and Predictive Maintenance

e Developing a comprehensive AVR maintenance schedule.

Inspecting key components for signs of wear and tear.
Using thermography and vibration analysis for predictive maintenance.
The importance of data logging and trend analysis.

Case Study: Building a predictive maintenance plan for a fleet of generators to avoid future AVR
failures.

Module 8: Practical Application and Simulation

e Hands-on exercises: wiring, testing, and troubleshooting AVR circuits.
Using a simulator to create and solve various fault scenarios.

Group exercises in fault analysis and problem-solving.
Final assessment and review.
Case Study: A team-based challenge to troubleshoot a complex, multi-component fault injected into a

simulated power system.
Training Methodology
The course utilizes a blended approach incorporating:

e Instructor-led lectures with interactive discussions.

Hands-on practical sessions on real or simulated equipment.

Case study analysis to apply concepts to real-world scenarios.
Simulation-based training for troubleshooting and fault injection.
Group problem-solving and knowledge sharing.

Post-training assessments to validate learning.
Register as a group from 3 participants for a Discount

Send us an email: info@fineskilltrainingcenter.com or call +254769199797

Certification

Upon successful completion of this training, participants will be issued with a globally- recognized certificate.
Tailor-Made Course

We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.


mailto:info@fineskilltrainingcenter.com

b. Upon completion of training the participant will be issued with an Authorized Training Certificate
c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon
successful completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to FINESKILL TRAINING
CENTER account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

Start Date End Date Location Price

10 Aug 2026 14 Aug 2026 Online $1,100
17 Aug 2026 21 Aug 2026 Online $1,100
24 Aug 2026 28 Aug 2026 Online $1,100
31 Aug 2026 04 Sep 2026 Online $1,100
07 Sep 2026 11 Sep 2026 Online $1,100
14 Sep 2026 18 Sep 2026 Online $1,100
21 Sep 2026 25 Sep 2026 Online $1,100
28 Sep 2026 02 Oct 2026 Online $1,100

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/avr-concept-and-troubleshooting-training-course

