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Problem Analysis by Iron Core Structure of the Transformer on Asymmetric three
Phase lines and Prevention Measures
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(Dong-Yeol Shin - Donghyun Yun - HanJu Cha)

Abstract — The study analyzed problems by iron core structure of the three phased transformer on asymmetric three
phase lines, which included line disconnections, ground faults, COS OFF, and unbalanced loads on the power distribution
system. In particular, by analyzing PT combustion cases within the MOF, the study was able to analyze the combustion
cause of the core-type transformer and its effect on the system, conduct simulations and practice demonstrations on the
characteristics for each iron core structure of the three phase transformer using PSCAD/EMTDC, and suggest measures

to prevent the combustion of the core-type transformer.
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Fig. 1 The type of the transformer by iron core structure
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Fig. 5 The principle of the transformer in the AC power
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Table 1 Simulation results by iron core structure when line
disconnected
g WgH] 3
B S PECREDE EEL D
Y 24
o A | v | 2% | A% | wa | 22 | A% | w2 | 24
e | A | oaw | oaw | mw | as | aw | 2y | 2w
A 13317 4413 6588 13317 8826 6004 13317 4411 6588
A B 13318 13376 6578 13318 13219 6043 13318 13376 6578
o; C 13318 13277 13349 13318 13277 13238 13316 13277 13349
H' a 231 76 114 231 156 106 231 76 114
V) b 231 232 114 231 201 106 231 232 114
c 231 230 231 231 235 218 231 230 231
A 4 1.3 2 4 48 2R 4 1.3 2
= B 4 4 2 4 50 33 4 4 2
. lc 4 4 4 4 54 38 4 4 4
Tl 230 76 113 230 155 105 230 76 113
AT 230 231 113 230 200 106 230 231 113
c 230 229 230 230 234 217 230 229 230
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Fig. 7 Simulation 2 of the core type transformer when line
ground fault.
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Fig. 8 Simulation 3 of the shell type transformer when line
ground fault.
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Fig. 9 Simulation 3 by iron core structure when COS of A
phase turned off.
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Table 2 Simulation results by iron core structure when COS

-|A|?—XI:H Alo4 3 Pd—ll_

turned off.
2w 3
WAaE wsty 9" W
Ax
) A% AB A AB A% A-B
] A g O I T 2 I I S I 2 I
COSs COSs COSs
e COos e Cos 2 Cos
OFF OFF OFF
OFF OFF OFF
Al 13226 0 0 13226 13068 6576 13226 0 0
P B| 13226 13226 0 13226 13215 6576 13226 13226 0
o C| 13226 13226 13226 13226 13233 13224 13226 13226 13226
v a 229 0 0 229 227 114 229 0 0
;
V) b 229 228 0 229 225 114 229 239 0
c 229 228 228 229 231 229 229 241 228
A 4 0 0 0 0 0 0
P B 4 4 0 4 6.7 0 4 4 0
- C 4 4 4 4 7.0 6 4 4 4
o al 228 0 0 228 226 113 228 0 0
) b 228 228 0 228 225 114 228 228 0
c 228 228 229 228 225 114 228 228 229
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Fig. 10 Simulation 4 of the core type transformer when
unbalanced load existed.
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Fig. 14 Reciprocal action of the PT coil and the iron core
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