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Abstract: This paper describes the characteristics of electromagnetic wave propagation in power transformer.
A transformer which is similar to 154 kV single phase on-site transformer unit was provided for the purpose
of the experiment. The 12 dielectric windows on the transformer enclosure to install UHF (ultra high frequency)
sensors and the full scale mock ups of winding and the core were also equipped in the transformer. Every
sensors to be installed to the transformer was tested and verified whether they show same characteristics
or not before the experiment. A discharge gap which was used as a PD (partial discharge) source moved to
several necessary locations in the transformer to simulate dielectric defects. Propagation times of
electromagnetic wave signal from PD source to sensors decided by the routes of both reflection
phenomenon and diffraction phenomenon were compared each other. The experimental results showed
propagation route of the PD signal makes an effect on the frequency spectrum of front part of the signal
and the magnitude of the signal and propagation time of the signal when the signal is captured on the sensor.
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Fig. 4. S11 characteristics of the sensor.
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Fig. 5. Propagation paths signal and

Fig. 6. Discharge source in front of sensor 8 seen
between mock windings.

Aol Qi AA 33, wsd AsAed 8ax
S ARE e A4 9N AEE ASshe] RER
¥ F5s REE Aol musad. =9 589
S oBAelq AsaY] FHENE ZATI] $8]
A 8l AWl FAAES ARNAA E FHelA A
2 5@ Ael Jowd ANEUS we 544
S ARE e AN 49 FEUF BUS we 54
A3 ARE 2 A4 9N NEE ASae] Am
2 sl

it 3
Zt AN FA4% Axra AN 9ES
¥ 73 7o) FFT (fast fourier transform) sFH Zt



A7) AAA 538 8] = A, A238 A10ZE pp. 798-803, 20109 10

Soche: Center
Sensor9
Sensorl
Sensor5 ]
Sensor4

-40

Amplitude (dBm)

-60

-80

Frequency (GHz)

Fig. 7. Frequency spectrum of electromagnetic wave
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transformer.
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Fig. 8. Electromagnetic wave signals captured on the

sensors (1,54,9) caused by PD source located at the

center of the transformer.

Table 1. Arrival times of the signals captured by the

sensors when PD source was located at the center of

the transformer.

No. of Sensors Sensor 1 Sensor 4
(Sensor 5) (Sensor 9)

Measured arrival -29.02 -27.40

time (ns) (-28.86) (-27.36)

Measured arrival

time when length -29.11 -27.40

of coaxial cables (-28.93) (=27.37)

considered. (ns)
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