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Partial Discharge Electromagnetic Wave Penetration Characteristics

Throughout Transformer Winding
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Abstract: Frequency domain measurement of propagation loss for ultra high frequency (UHF) partial

discharge in the winding of power transformer using a spectrum analyzer and pulse generator is presented.

We compared the performance of the method using a network analyzer with and without a winding. Using a

network analyzer simplifies the measurement and offers better dynamic range and frequency range. It also

provides precise propagation loss within the winding in frequency domain at UHF range. We applied this

method to measure UHF propagation loss of transformer mock-up, modeled 154 kV 20 MVA power in

KEPCO substation.
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Fig. 1. Measuring propagation characteristic experimental
setup.
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Fig. 2. Experimental setup layout.
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Fig. 3. Vertical polarization properties with mono pole
antenna injection.
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Fig. 4. Vertical polarization properties with spiral
antenna injection.

Ao E SAAY. a9 139 24 AIAAE 244 &
HojFEr EeEYEHe] <tdlvhel Adtoldd FHY
E Azt ARESR A deFYIdHUE Al
Z40 ALEsATE FAE As5E ~29EY ode}
o] # (Rodhe and Schwarz, FSP7/ ZVC, >3 GHz)
of d3te] AT FEHdAs SV REE
T—ii‘?—-_}‘g 7] (Noiseken. Model INS-410, pw=50 ns,
at 400 V)% ]—%6‘}'0% HF Al & & ul—/\g }.oﬂotq .f_
ARz E 2FEY odgtolA o QAHARAIETE
Fate] S48

AAE FHsle] duE UHFU e dusds
Z4s71998 dEFFrIgddyE 4 ME ol 431d
AA skt dieFritealves FH 5% FHF0%
Skl w59 Wkl e HIASAHS sk
o HaRATlE F 7HA F579 eyl AAs)
o AM ol Ax3



A7) AAA 538 8] =2 A, A23¢ A10Z pp. 809-813, 2010 10€:

-30

T T T
L Back Ground
40 b Without winding
—— With winding

-50

-60

-70

Rel. Power [dBm]

-80

-90

-100 T T T
0.0 500.0M 1.0G 1.5G6 2.0G 2.5G 3.0G6

Frequency [GHz]

Fig. 5. Horizontal polarization properties with mono
pole antenna injection.
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Fig. 6. Horizontal polarization properties with spiral
antenna injection.
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