
winding resistance test of transformer

winding resistance test of transformer is a crucial electrical test performed to assess the condition and
integrity of transformer windings. This test helps in detecting issues such as shorted turns, loose connections,
and poor solder joints within the transformer coils. Measuring the winding resistance accurately provides
valuable insight into the transformer's performance and longevity, making it an essential part of transformer
maintenance and diagnostics. The winding resistance test is typically conducted using specialized instruments
like micro-ohmmeters under controlled conditions. This article elaborates on the principles, procedures,
significance, and interpretation of the winding resistance test of transformer. It also covers common challenges
and best practices to ensure reliable test results.
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Importance of Winding Resistance Test of Transformer

The winding resistance test of transformer is vital for ensuring the reliability and efficiency of power
transformers. It serves as a preventive measure to identify potential faults before they escalate into major
failures. High winding resistance can indicate deterioration in the winding material, such as corrosion or
overheating, which can compromise the transformer's performance. Additionally, the test aids in verifying the
quality of transformer winding after manufacturing or repair. Regular winding resistance measurements enable
condition-based maintenance, reducing downtime and costly repairs.

Principle and Methodology

The fundamental principle of the winding resistance test of transformer is based on measuring the direct current
(DC) resistance of the transformer windings. Since transformer windings are essentially copper or aluminum
conductors, their resistance can be measured using Ohm’s law. The test involves passing a known DC current
through the winding and measuring the voltage drop across it. The resistance is then calculated by dividing the
voltage by the current. This resistance reflects the condition of the winding conductor and its connections.

Factors Affecting Winding Resistance

Several factors influence the measured winding resistance, including temperature, conductor material, and
winding geometry. Temperature is a critical variable because resistance increases with temperature rise.
Therefore, resistance readings are often corrected to a standard reference temperature, typically 20°C, to
allow consistent comparison over time. The material used in the winding (copper or aluminum) also affects
resistance values due to their different resistivity characteristics.



Equipment Used for Winding Resistance Measurement

Accurate winding resistance measurement requires specialized instruments designed to handle low resistance
values with precision. The primary equipment used includes:

Micro-ohmmeter: A device capable of measuring very low resistance values, often in the micro-ohm range,
using a four-wire Kelvin connection to eliminate lead resistance errors.

Kelvin Clips and Leads: These provide four-terminal connections to accurately measure the winding
resistance without interference from test leads.

Temperature Sensors: Used to record the winding temperature during testing for resistance correction
purposes.

Step-by-Step Procedure for Conducting the Test

The winding resistance test of transformer should be performed following a standardized procedure to ensure
safety and accuracy. The typical steps include:

Preparation: Disconnect the transformer from the power source and isolate it from the system.1.

Access Terminals: Remove any covers to access the transformer winding terminals for test connections.2.

Connect Test Leads: Attach the micro-ohmmeter leads using Kelvin clips to the winding terminals ensuring3.
tight and clean contacts.

Measure Resistance: Energize the micro-ohmmeter to pass a DC current through the winding and record the4.
voltage drop to calculate resistance.

Record Temperature: Measure the winding temperature at the time of testing for correction factors.5.

Repeat for All Windings: Perform the test on all primary and secondary windings individually for6.
comprehensive analysis.

Calculate Corrected Resistance: Adjust measured values to a reference temperature using standard7.
formulas.

Interpretation of Test Results

Interpreting the winding resistance test of transformer involves comparing the measured values against
manufacturer specifications or baseline readings from prior tests. Consistent resistance values indicate
healthy windings, while deviations may signal potential problems. Key points to consider include:

Increased Resistance: May indicate loose connections, corrosion, or damaged conductor strands.

Decreased Resistance: Could suggest shorted turns or internal winding faults.

Resistance Imbalance: Differences in resistance between similar windings may point to asymmetrical winding
damage.

Regular trending of winding resistance values is essential to detect gradual deterioration and schedule timely



maintenance.

Common Issues Detected by the Test

The winding resistance test of transformer is effective in identifying several electrical and mechanical problems
within the transformer, including:

Shorted Turns: Caused by insulation failure resulting in low resistance readings.

Open Circuits or Loose Connections: Leading to increased resistance or unstable measurements.

Overheating Damage: Resulting in increased resistance due to conductor degradation.

Corrosion or Oxidation: Affecting terminal contacts and causing elevated resistance.

Incorrect Phase Connections: Detected by abnormal resistance patterns among windings.

Precautions and Best Practices

To ensure accurate and safe winding resistance testing, several precautions and best practices must be
observed:

Always de-energize and isolate the transformer before testing.

Ensure clean and tight connections at test points to avoid measurement errors.

Use four-wire Kelvin connections to eliminate lead and contact resistance effects.

Record ambient and winding temperatures to apply correct resistance adjustments.

Perform multiple readings to confirm consistency and reliability.

Avoid testing immediately after transformer operation to prevent hot winding interference.

Maintain proper calibration of the measuring instruments.

Frequently Asked Questions

What is the purpose of the winding resistance test in transformers?

The winding resistance test is performed to measure the resistance of transformer windings, which helps in
detecting issues such as shorted turns, poor connections, and deteriorated conductors.

How is the winding resistance test of a transformer conducted?

The test is conducted using a micro-ohmmeter or a low-resistance ohmmeter by applying a DC current to the
winding and measuring the voltage drop to calculate the resistance.



Why is it important to perform the winding resistance test before
transformer commissioning?

Performing the test before commissioning helps verify the integrity of the windings, ensures proper connections,
and detects manufacturing or transportation damages that could affect transformer performance.

What factors can affect the accuracy of the winding resistance test
results?

Factors such as ambient temperature, contact resistance at test leads, winding temperature, and presence of
moisture can affect the accuracy of the winding resistance measurements.

Can winding resistance test detect all types of transformer winding faults?

No, the winding resistance test primarily detects shorted turns and poor connections, but it may not identify
insulation faults or partial discharge issues, which require other diagnostic tests.

Additional Resources
1. Transformer Winding Resistance Testing and Diagnostics
This book provides a comprehensive overview of winding resistance testing methods used to assess the condition
of transformer windings. It covers the theoretical background, practical testing procedures, and
interpretation of results. The book is ideal for engineers and technicians involved in transformer maintenance and
diagnostics.

2. Electrical Transformer Testing: Theory and Practice
Offering an in-depth look at various transformer tests, this book dedicates a significant portion to winding
resistance tests. It explains the importance of resistance measurements in detecting winding faults and
deterioration. Practical examples and case studies help readers understand real-world applications.

3. Power Transformer Maintenance and Testing
Focused on the maintenance aspects of power transformers, this text covers essential tests including the
winding resistance test. It discusses how resistance values can indicate issues such as loose connections or
winding damage. The book also explores test equipment and safety considerations.

4. Transformer Engineering: Design and Practice
While primarily a design-focused book, it includes chapters on diagnostic testing techniques like winding
resistance tests. It explains how resistance measurements relate to transformer performance and longevity.
The book bridges the gap between design principles and field testing.

5. Diagnostic Techniques for Power Transformers
This book emphasizes modern diagnostic methods, with winding resistance testing as a foundational technique. It
highlights how resistance variations can signal thermal or mechanical problems within the winding. Advanced
data analysis methods for interpreting test results are also discussed.

6. Practical Guide to Transformer Testing
A hands-on manual for field engineers, this guide covers all common transformer tests, including winding
resistance measurement. It provides step-by-step instructions, equipment setup tips, and troubleshooting advice.
The book is designed to improve the accuracy and reliability of transformer testing.

7. Electrical Equipment Testing and Maintenance
Covering a broad range of electrical apparatus, this book includes detailed procedures for winding resistance
tests on transformers. It explains the test’s role in preventive maintenance programs and how to spot early
signs of winding degradation. The text is supported by illustrations and test result interpretation charts.

8. Transformer Fault Diagnosis and Condition Monitoring



This specialized book focuses on identifying transformer issues through various tests, with winding resistance
testing as a key diagnostic tool. It discusses common winding problems detectable by resistance measurement
and how to integrate test data into condition monitoring systems. Practical insights are backed by industry
standards.

9. High Voltage Transformer Testing Techniques
This book covers a wide array of high voltage transformer tests, including the winding resistance test. It
explains the technical principles behind resistance measurements and their significance in high voltage
environments. The text also addresses challenges and best practices for accurate testing in the field.
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