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Transformers are among the most vital electrical assets in commercial
and industrial facilities. If a transformer fails, it can take several days
or weeks to replace, often resulting in costly business interruption.

In severe cases, transformers can fail catastrophically, potentially
resulting in an explosion and fire that can damage adjacent buildings
and equipment. One of the most effective ways to prevent such failures
is by regularly testing the condition of the transformer’s insulating

oil. When included as part of a facility’s electrical preventative
maintenance (EPM) program, transformer oil testing can significantly
improve reliability, extend transformer life, and reduce the likelihood
of extended business interruption.

Why Does Transformer Oil Matter?

Transformer oil serves two essential functions, both of which are critical to the safe and reliable performance of
oil-filled transformers:

1. Electrical Insulation: Prevents short circuits by electrically isolating internal components.
2. Thermal Dissipation: Draws heat away from the transformer core and windings during operation.

Over time, the ail is exposed to high temperatures, oxygen, moisture, and electrical stress. These conditions gradually
break down the oil’s chemical structure, reducing its ability to perform. As the oil degrades, its insulating strength
declines, cooling efficiency decreases, and the risk of internal faults increases.

Monitoring the condition of the oil through scheduled testing is the most effective way to detect early signs of trouble.
It allows facilities to take corrective action before issues escalate into equipment damage or service interruption.

Types of Transformer Oil Tests

Transformer oil testing includes a range of laboratory and field analyses designed to assess both the quality of the oil
and the internal condition of the transformer. Each test serves a unique purpose, and when used together, they provide
a complete picture of transformer health. Below are some of the most common tests, along with what they reveal

and how often they should be performed:

Test Purpose Suggested Frequency*
Dissolved Gas Analysis (DGA) Detects gases from overhleatlng, arcing, or insulation failure, which Annually
is key to early fault detection.
Dielectric Breakdown Voltage Indlcatgs the oil's abllllty to insulate. Low values may signal Annually
contamination or moisture.
Water Content (Karl Fischer) Quantifies mmsturg. Elevated levels reduce insulation strength Annually
and accelerate aging.
Acid Number Trackg oil degradatllon..Rlsmg acidity leads to the formation of sludge, Annually
corrosion, and cooling issues.
Interfacial Tension (IFT) Low IFT indicates oil breakdown or buildup of polar contaminants. Every 2 years
Dissipation Factor (Tan Delta) ngh vglues mdmate polar contaminants (i.e., moisture, acids) affecting Every 2 years
insulation quality.
Furan Analysis Elevated furans signal aging or breakdown of paper insulation in older Every 2 to 3 years
transformers.

* Note: The frequencies listed above are general guidelines and may vary depending on site conditions and transformer usage. More frequent testing may be necessary
for transformers exposed to high temperatures, humidity, contaminants, or heavy loading. Units operating near capacity, in harsh environments, or subject to frequent
motor starts (e.g., arc furnaces or rolling mills) typically warrant tighter monitoring. Final testing intervals should also consider the criticality of the transformer
to operations and prior test results.
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Who Should Perform Testing?

———

i
L -

g

Transformer oil testing should be performed by qualified professionals who specialize in electrical equipment
diagnostics. Accurate testing requires proper sampling techniques, calibrated equipment, and a strong understanding
of transformer behaviour.

For most transformers, especially those in critical or high-value applications, laboratory-grade testing is recommended.
Some basic tests can be performed on-site using portable test kits, but more advanced diagnostics such as Dissolved
Gas Analysis (DGA) or Furan Analysis, require specialized laboratory equipment and expert interpretation.

To ensure meaningful and reliable results, facilities should:
* Use a certified testing laboratory or experienced service provider familiar with transformer maintenance.
* Make sure samples are properly collected, under appropriate conditions, and handled to avoid contamination.

* Confirm that the testing personnel understand both the technical and operational context of a facility’s
transformer systems.

A trusted testing provider won't just report results, but will also help facilities interpret them and prioritize next steps
based on risk, criticality, and transformer age.

What Information Should be Included in Test Report?

A well-structured transformer oil test report is a valuable tool for maintenance planning, risk mitigation,
and decision-making. At a minimum, the report should include:

* Transformer identification: Details such as transformer name or ID, location, manufacturer, and rating.
» Sampling information: Date, time, oil temperature (if applicable), and the individual who collected the sample.

» Test methods/standards: A list of the tests performed, along with any applicable testing standards or methods
(e.g., ASTM, IEC).

* Results summary: Clear presentation of all test results with reference ranges or benchmark values for comparison.

* Condition assessment: Interpretation of the results, including any anomalies, emerging trends,
or deterioration indicators.

* Recommended actions: Practical next steps based on the findings, such as oil filtration, retesting, further
investigation, or transformer maintenance.

* Reinspection interval: Guidance on when the next round of testing should occur based on current results
and transformer condition.
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Conclusion

Transformer oil testing is a reliable, cost-effective method for identifying internal problems before they escalate into
serious failures. These issues often develop silently, but by incorporating transformer oil testing into an electrical
preventative maintenance program, commercial and industrial facilities gain the ability to:

* Detect early warning signs of transformer deterioration
* Extend the life of expensive equipment

* Avoid unplanned outages and emergency repairs

* Reduce fire risk and improve operational safety

* Make informed decisions based on real-condition data
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