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ABSTRACT: In the article, four samples of T-1500 oils used in traction transformers were taken and tested. The 

results were compared with normative documents. As a result, three of the samples were found to be suitable for use in 

27.5 kV traction transformers in accordance with the normative documents, and one was found to be unusable. 
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I. INTRODUCTION 

The transformer oil, which has the advantages of well insulation performance and dielectric properties, is 

adopted as the main insulation dielectrics of  transformer[16]. 

In process of long exploitation of power oil transformers are exposed influence number of factors which are 

bring to their destruction and failure. One of such main factors influencing for working of this electric equipment is a 

deterioration electro physical properties of transformer oil. Transformer oil, being used for isolation and cooling, also 

defines quality of working of oil transformers. As, 85% of breakages of oil transformers happen because of damage of 

isolation [6]. In this regard more actual task is timely purification and regeneration of oil of power transformers with 

their long exploitations. 

In exploitation transformer oil contains the water which is contented in the process of aging of oil and cellulose 

isolation and also the water getting to oil from environment. The insignificant amount of water can have considerable 

influence to features of exploitation of the transformer. For example, if contents of water in transformer oil are 

exceeded by 50 ppm, then there can be a breakdown that leads to a transformer exit out of operation [7]. The carried-

out analysis [8] shows that the content of water in transformer oil is the main reason for various type of damage of 

power transformers. 

The reliable and long-term operation of oil transformers depends in many respects on the quality of the oil [1, 

3, 9-13]. The quality of the oil also determines the trouble-free operation time of the traction transformers [1, 9, 13-21]. 

Transformer oil is used for insulation, providing about 80% electrical strength in the transformer, as well as for 

cooling by transferring heat from the active parts of the power transformer (coils, etc.) to the cooling system[1-7]. 

 

II. METHODS 

 

The main operational characteristics of transformer oil are determined in accordance with the normative 

document[1-3, 19-21].The most important indication of the insulation condition is the minimum breakdown voltage of 

the transformers and is determined in accordance with table 1[10-11]. 
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Table 1 

Minimum breakdown voltage for transformer insulation [10] 

Transformer operating voltage, kV Breakdown voltage of the oil, kV 

To 15  30 

from15 to 35  35 

from 60 to150 55 

from 220 to500 60 

 

Why is transformer oil testing important? 

Transformer oil testing is important to: 

1. Determine essential electrical properties of transformer oil 

2. Identify if a certain oil is suitable for future use 

3. Detect whether regeneration or filtration is needed 

4. Reduce oil costs and enhance component life 

5. Prevent untimely failures and maximize safety [15]. 

 

III. RESULTS AND DISCUSSION. 

 

If we look at the results of the inspection, we can see the following: 

Breakdown voltage.The voltage at which oil breakdown occurs is called breakdown voltage (kV) [1-7].A decrease in 

the breakdown voltage usually indicates contamination of the oil with various impurities [1, 16, 17-21]. Figure 1 shows 

the breakdown voltage of the transformer oils. According to the normative documents, this figure is higher than 30 kV. 

The results of the inspection showed that this indicator is above 30 kV in 3 samples and below 30 kV in 1 sample.

 
Figure 1. Breakdown voltage of transformer oils according to normative documents and inspection results 

 

Flash point. The temperature at which vapors of an oil heated under standard conditions form a mixture with 

ambient air, which flares up with a slight explosion when a flame is brought to it, is called the flash point. The flash 

occurs so quickly that the oil does not have time to warm up and catch fire. For transformer oils, this temperature 

should not be lower than 135 ° C [1-5,  13].The flash temperature test found that all of the sampled oils were in 

compliance with normative documents. 
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Figure 2. Flash point of transformer oils according to normative documents and inspection results 

 

Acid number.The acid number is the number of milligrams of caustic potassium (KOH), which is necessary 

to neutralize all free acidic compounds that make up one gram of oil [1-5, 15]. According to the normative documents, 

this figure is the lowest at 0.4%.For all oils sampled, this figure is in accordance with the normative document. 

 
Figure 3. Acid number of transformer oils according to normative documents and inspection results 
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Table 2 

Values of oils in traction transformers according to normative documents [18] 

 

Parameter name Unit According to ND 

Breakdown voltage, no more kV 30 

Kinematic viscosity at 50 ° C mm
2
/sek 8 

Content of mechanical impurities % 0.007 

Acid number mg KOH per 1 g of oil %  no more 0.4 

Flashpoint , no more 
о
С 135 

Density at 20 ° C kg/m
3
, no more 885 

 

III.CONCLUSION 

 

According to the results of the inspection, 3 of the oil samples were found to be usable and onewas unfit for 

use.The breakdown voltage of the used transformer oils was found to be higher than the remaining values indicating 

whether the transformer oil was suitable or not. 
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