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Course Introduction

Unlock the critical knowledge and practical skills required to master transfor mer technology with
this comprehensive training course. Designed for individual s seeking in-depth understanding of
power transformer operation, this program delvesinto the fundamental electrical principles
governing their function, explores the nuances of transformer selection based on specific
application requirements, and equips participants with systematic tr oubleshooting techniquesto
ensure operational efficiency and prevent costly downtime. Through ablend of theoretical learning
and real-world case studies, you will gain the confidence to effectively manage and maintain these
essential components of the electrical infrastructure.

Training Course on Transformer Operational Principles, Selection & Troubleshooting addresses the
growing demand for expertise in high-voltage equipment and electrical system reliability. By
focusing on practical application and industry best practicesin transfor mer maintenance,
participants will develop a strong foundation in identifying potential issues, implementing
preventative measures, and executing effective repairs. The curriculum covers crucia aspects from
understanding magnetic cir cuits and insulation systems to performing diagnostic testing and
interpreting results, ultimately enhancing your ability to contribute to a safer and more efficient
electrical environment.

Programme Curriculum

Training Course on Transformer Operational Principles, Selection & Troubleshooting
Introduction

Unlock the critical knowledge and practical skills required to mastertransformer technology with this
comprehensive training course. Designed for individuals seeking in-depth understanding ofpower transformer
operation, this program delves into the fundamental electrical principles governing their function, explores



the nuances of transformer selection based on specific application requirements, and equips participants with
systematic troubleshooting techniques to ensure operational efficiency and prevent costly downtime.
Through a blend of theoretical learning and real-world case studies, you will gain the confidence to effectively
manage and maintain these essential components of the electrical infrastructure.

Training Course on Transformer Operational Principles, Selection & Troubleshooting addresses the growing
demand for expertise in high-voltage equipment and electrical system reliability. By focusing on practical
application and industry best practices intransformer maintenance, participants will develop a strong
foundation in identifying potential issues, implementing preventative measures, and executing effective repairs.
The curriculum covers crucial aspects from understanding magnetic circuits and insulation systems to
performing diagnostic testing and interpreting results, ultimately enhancing your ability to contribute to a safer
and more efficient electrical environment.

Course Duration

10 days

Course Objectives

Upon completion of this training course, participants will be able to:

1. Explain the fundamental operational principles of transformers, including electromagnetic induction
and Faraday's Law.
2. ldentify and differentiate between various transformer types and configurations based on their
applications.
Analyze the impact of load characteristics on transformer performance and efficiency.
Apply key criteria for transformer selection, considering voltage ratings, kVA capacity, and impedance.
Evaluate the significance of transformer cooling methods and their impact on lifespan.
Understand the critical role of insulation materials and their degradation mechanisms in transformers.
Perform basic transformer testing and diagnostics, including insulation resistance and turns ratio
tests.
Identify common transformer faults and failures, such as winding shorts and open circuits.
9. Implement systematic troubleshooting procedures to diagnose and resolve transformer issues.
10. Apply preventative maintenance strategies to extend transformer lifespan and ensure reliable
operation.
11. Interpret transformer nameplate data and relevant technical specifications.
12. Understand safety procedures and best practices for working with and around transformers.
13. Analyze real-world transformer case studies to apply learned concepts in practical scenarios.
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Organizational Benefits

e Equipping personnel with effective troubleshooting skills minimizes operational interruptions caused by
transformer failures.

¢ A deeper understanding of operational principles and maintenance practices leads to more reliable
electrical systems.

¢ Comprehensive training on safety procedures reduces the risk of accidents and injuries associated with
transformer handling.

e Proactive maintenance and early fault detection can prevent costly repairs and replacements.

e Understanding optimal transformer operation contributes to more efficient energy utilization.

¢ Investing in training develops a more knowledgeable and competent technical team.



e Improved understanding of transformer lifecycles and maintenance needs facilitates better asset
management.
e The course can incorporate relevant industry standards and best practices.

Target Audience

Electrical Engineers

Maintenance Technicians

Plant Engineers

Facility Managers

Electrical Technicians

Apprentices and Trainees in Electrical Fields

Operations Personnel working with electrical systems

Anyone involved in the specification, operation, or maintenance of transformers.
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Course Outline
Module 1: Fundamentals of Transformer Operation

¢ Introduction to Electromagnetic Induction and Faraday's Law.

Understanding Magnetic Circuits and Core Materials.

Basic Transformer Construction and Components.

Voltage and Current Transformation Ratios.

Ideal vs. Real Transformer Characteristics.

Case Study: Analysis of voltage and current relationships in different transformer configurations.

Module 2: Transformer Types and Configurations

e Power Transformers, Distribution Transformers, and Instrument Transformers.
Single-Phase vs. Three-Phase Transformers.

Delta and Wye (Star) Connections and their applications.

Autotransformers and their advantages/disadvantages.

Specialty Transformers (e.qg., Isolation, Rectifier).

Case Study: Selecting the appropriate transformer type for a specific industrial application.

Module 3: Transformer Loading and Performance

¢ Understanding Transformer Nameplate Ratings (kVA, Voltage, Frequency).

Impact of Load Power Factor on Transformer Performance.

Transformer Efficiency and Losses (Copper and Iron Losses).

Voltage Regulation and its significance.

Parallel Operation of Transformers and conditions for paralleling.

e Case Study: Evaluating the efficiency of a transformer under varying load conditions.

Module 4: Transformer Selection Criteria

Determining Required kVA Capacity based on Load Analysis.

Selecting Appropriate Primary and Secondary Voltage Ratings.

Importance of Impedance and Short-Circuit Calculations.

Considerations for Ambient Temperature and Altitude.

Economic Factors in Transformer Selection.

Case Study: Designing the specifications for a transformer in a new commercial building.



Module 5: Transformer Cooling Methods

o Natural Air (AN) and Forced Air (AF) Cooling.

o Qil Natural Air (ONAN) and Oil Natural Forced Air (ONAF) Cooling.

Oil Forced Air (OFAF) and Oil Forced Water (OFWF) Cooling.

Understanding Cooling System Components and Maintenance.

Impact of Cooling on Transformer Lifespan and Performance.

Case Study: Analyzing the effectiveness of different cooling methods in high-temperature environments.

Module 6: Transformer Insulation Systems

Types of Insulation Materials (Paper, Oil, Synthetic).

Dielectric Strength and Insulation Resistance.

Thermal Aging and Degradation of Insulation.

Moisture Ingress and its effects on Insulation.

Insulation Testing and Interpretation of Results.

Case Study: Investigating the cause of an insulation failure in a power transformer.

Module 7: Transformer Testing and Diagnostics

Insulation Resistance (Megger) Testing.

Turns Ratio Testing and its significance.

Winding Resistance Measurement.

Short-Circuit and Open-Circuit Tests.

Dissolved Gas Analysis (DGA) for fault detection.

Case Study: Utilizing DGA results to identify a developing fault within a transformer.

Module 8: Common Transformer Faults and Failures

Winding Short Circuits (Turn-to-Turn, Phase-to-Phase).

Open Circuits in Windings or Connections.

Ground Faults and Insulation Breakdown.

Overheating and its causes.

Bushing Failures and Oil Leaks.

Case Study: Analyzing the sequence of events leading to a catastrophic transformer failure.

Module 9: Transformer Troubleshooting Procedures

e Systematic Approach to Fault Diagnosis.

Visual Inspection and Preliminary Checks.

Electrical Testing and Interpretation of Readings.

Locating and Isolating Faulty Components.

Repair vs. Replacement Decisions.

Case Study: Step-by-step troubleshooting of a transformer experiencing intermittent tripping.

Module 10: Preventative Maintenance Strategies

Regular Visual Inspections and Monitoring.

Oil Sampling and Analysis (Moisture, Acidity, DGA).
Bushing Inspection and Cleaning.

Tap Changer Maintenance.

Load Tap Changer (LTC) Inspection and Lubrication.



e Case Study: Implementing a preventative maintenance schedule for a substation with multiple
transformers.

Module 11: Transformer Nameplate and Specifications

Interpreting Nameplate Data (kVA, Voltage, Frequency, Impedance).

Understanding Wiring Diagrams and Connection Symbols.

Reviewing Technical Specifications and Standards.

Derating Factors and their application.

Importance of Documentation and Record Keeping.

e Case Study: Deciphering the nameplate information of a specialized industrial transformer.

Module 12: Safety Procedures for Transformers

e Electrical Hazards and Safety Precautions.

Lockout/Tagout Procedures.

Personal Protective Equipment (PPE) Requirements.

Safe Handling and Transportation of Transformers.

Emergency Response Procedures for Transformer Incidents.

e Case Study: Reviewing safety protocols during a transformer maintenance operation.

Module 13: Advanced Transformer Topics

e Transformer Protection Schemes (Fuses, Circuit Breakers, Relays).

Surge Protection and Lightning Arrestors.

Harmonic Effects on Transformer Operation.

Energy Efficiency Considerations in Transformer Design and Operation.

Future Trends in Transformer Technology.

e Case Study: Analyzing the impact of harmonic distortion on transformer lifespan.

Module 14: Practical Applications and Case Studies

¢ In-depth analysis of real-world transformer failure scenarios.

Review of successful troubleshooting and repair strategies.

Discussion on best practices in transformer selection and maintenance.

Group exercises in diagnosing transformer faults based on test data.

Simulations of transformer operation and fault conditions.

Case Study: A detailed examination of a major power transformer outage and its resolution.

Training Methodology
This course employs a participatory and hands-on approach to ensure practical learning, including:

e Interactive lectures and presentations.

e Group discussions and brainstorming sessions.

e Hands-on exercises using real-world datasets.

e Role-playing and scenario-based simulations.

e Analysis of case studies to bridge theory and practice.
e Peer-to-peer learning and networking.

o Expert-led Q&A sessions.

e Continuous feedback and personalized guidance.



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.

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 21 Aug 2026 Online $2,200
17 Aug 2026 28 Aug 2026 Online $2,200
24 Aug 2026 04 Sep 2026 Online $2,200
31 Aug 2026 11 Sep 2026 Online $2,200
07 Sep 2026 18 Sep 2026 Online $2,200
14 Sep 2026 25 Sep 2026 Online $2,200
21 Sep 2026 02 Oct 2026 Online $2,200

28 Sep 2026 09 Oct 2026 Online $2,200
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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/training-course-on-transformer-operational-principles-selection-and-troubleshooting

