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Analysis and Evaluation of Tested Result
and Design of Distribution Transformer
for Improving Short Circuit Withstand Capability
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Abstract : This research presents the analysis and evaluation of transformer design for
short circuit withstand capability as required by the PEA standard. The tested results at
rated load of distribution transformer, 250 kVA 3 ph 50 Hz 22000-400/230 V Dynl1,
and manufacturing guidelines while loading of distribution transformer, 250 kVA 3 ph
50 Hz 22000-400/ 230 V Dynl1, and manufacturing guidelines were calculated as the
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data to analyze and to find out the winding temperature, the final temperature after the
short circuit, short circuit current, short circuit duration and short circuit forces analysis.
This analysis and evaluation is based on the design of distribution transformer, according
to the PEA standard. This result is used as a reference for design the distribution
transformer in next time and for designers to find out the defects in the design and to
select of raw materials, such as wire size, insulation thickness, and the properties of the
silicon steel that used in the production. This will approve the better performance of
designing transformer and short circuit withstand capability as required by the standard.
The results of the analysis and information are very useful as the essential data for
designing and analysis of the transformer design in the future as well.

Keywords: Hottest Spot Temperature, Temperature After Short Circuit, Short Circuit
Force
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-Guarantee 500

-Test 439.00
2. Load Loss (W)
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-Test 2686.00
3. Total loss (W) 3125.00
4. Hottest-spot of top oil. (°C) 75.00
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6. Hottest-spot of LV.Wdg. (°C) 83.30
7. Top oil Temp rise . (°C)

-Guarantee 60

-Test 44.00
8. Winding Temp rise . (°C)

-Guarantee 65

-HV. Winding 51.44

-LV. Winding 52.30
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Reactance (%) 4.04 -
Resistance (%) 1.24 -
Per unit impedance 0.0423 -
Resistance / phase at 75 °C 20.14 | 0.004674
(ohm/phase)
Winding height (mm) : Hw 353 375
Number of turn per limb : N 3300 33
Current density of winding 2.14 2.29
(A/mm’) : J
Mean diameter of winding 277 195
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Radial of winding 1 : al - 24
Radial of winding 2 : a2 31 -
Width of main duct (mm) : d 11
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Asymmetrical short 174.92 16664.06

circuit current (A)

Omean 23.95 16.18

Radial force 879.09 528.69

Axial force 66.14 37.76

Final winding 139.50 144.80

temperature (°C)
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