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ABSTRACT 

The rapid methods of evaluating the technical condition of oil power transformers 

under operating conditions were studied. Determining the compressive strength of 

transformer coils by vibration control method reduces technical and economic costs. 
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INTRODUCTION 

Analysis of the resources of oil power transformers in operation today is of great 

importance in the field of electrical engineering. There are dozens of ways to evaluate 

transformer resources, i.e. diagnostics. They are mainly divided into two groups: 

operational (working) and unloaded (disabled) [1]. 

In a working transformer: 

- Control of heating according to a special program with taking oil samples 

according to a special technique. 

- Vibrodiagnosis. 

- Measurement of partial discharges by acoustic method. 

- Measurement of partial discharges by electrical method. 

- Management of the thermal image of the transformer. 

- Measuring the distribution of the magnetic field in the transformer tank. 

- Measurement of currents in the neutral and grounding of the transformer tank. 

In a switched off transformer 

- Measurement of dielectric properties of transformer insulation at two 

temperatures according to conventional schemes and by zones with assessment of 

accuracy of measurements. 

- Measurement of absorption properties of insulation by determining the degree 

of polymerization. 

- Measurement of current and no-load losses at reduced voltage. 

- Measuring the resistance of the coil in alternating current. 

- Short circuit resistance measurement. 
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- Vibration diagnostics of the active part by the software-hardware complex to 

evaluate the compression of the windings. 

- Vibrodiagnostics of oil pumps and fans of the cooling system using the hardware 

and software complex. 

- Measurement of dielectric properties of bushings. 

- Oil sampling and analysis from oil filled inlets. 

- Analysis of silica gel from adsorbent and thermosiphon filters. 

- Checking the tightness of the seals of the inlets. 

analysis, correlation analysis methods were used in the research process. 

RESEARCH RESULTS AND THEIR DISCUSSION 

Oil-filled power transformers were seen to vibrate at different points of their outer 

shell during operation. 

 
Figure 1. Recommended mounting locations for vibration speed sensors in the 

transformer tank 

 

 The vibrations generated by the magnetic core and coils, which are the active 

parts of the transformer, are indirectly transmitted to the outer shell due to the loosening 

of the density. As a result of the research, the vibration speed of 500 Hz frequency was 

obtained in the outer shell of the transformer. 

Table 1. 

Results of measuring the vibration speed of the 10/0.4kV transformer 

Measuring point Oscillation speed cm/s 

1 0.4 

2 0.4 

3 0.3 

4 0.2 

5 0.2 

6 0.2 

7 0.1 

8 0.1 

9 0.05 
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The obtained results show that the vibration speed of the outer shell of the 

transformer is different. Because vibration does not propagate equally through different 

materials and environments. 

The active part of the transformer is reinforced with a magnetic core and coils on 

the outer shell through the base. The arc sides of the shell can make a mutual vibration 

connection with the active part only through the oil. 

 

 
Figure 2. The speed of vibration propagation along the surface of the transformer. 
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