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Winding Disposition to Minimize the Output Interference of Transformers
for the High-Speed EMU

LR NS A A wen
Park, Byoung-Gun Ahn, Sung-Kuk Hyun, Dong-Seok
ABSTRACT

In the high-speed EMU, the modularized traction converter produces the significant harmonic currents
caused from the switching behavior of a power converter. These harmonic currents bring the interference
among the traction equipment. One way to minimize the interference is to design the secondary windings of
a power transformer decoupled magnetically as possible. This paper presents a magnetic field analysis on a
winding disposition to clarify an impact on magnetic decoupling between secondary windings, under a limited
height of a train. Two winding dispositions for a single-phase shell-type transformer are constructed and
simulated by a three-dimensional finite elements method (FEM) model. Two different winding dispositions are

constructed and simulated by three-dimensional FEM model using Maxwell3D.
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Fig. 1. Lay-out of the distributed traction system.
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TABLE 1. DESIGN PARAMETERS OF THE TRANSFORMER

Capacity
Rating Voltage(HV/LV/Aux) 4 MVA
Current(HV/LV/Aux) 25kV/1400V*4/380V
Frequency 165/650*4/100A
Phase 60Hz
Type Single-Phse
Core Nominal  Flux Shell  Type
Density 1.8 T
Effective 360 cm’
cross-section

a9 2= F A4 A gE 9w welFth mojst WA Ed U AN H4L Fatel 74
Hech 29 2ol ®eld AAH 23 = VA LV2s LV3Zh e Ansel walA skel 9115
A Ak olel @ NA FRAAE T AA gl A5 iAol wAse] Ao HYHely ¥

3l o,

1874



[ Core [ Core
[l LV [ LV |
| y 1V |
| HVI |

| LV2 |
| | V2 | | | HV2 |
| [ Aux ] | [ Aux ]
N ||| e ]
| | | LV3 |
| ™ | | HV4 |
: | LV4 : | LV4 |
| |

J8 2. F M HiXIof oieE S @) LEPHQ M BiX| (b) WAHES] M K|

Fig. 2.  Cross-section of transformer constructed by two winding dispositions. (a) Conventional windings (b) Interleaved windings
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Fig. 3. Three-dimensional FEM model. (a) Conventional windings (b) Interleaved windings
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Fig. 4. Magnetic flux density distribution. (a) Conventional windings (b) Interleaved windings
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Fig. 5. Electromagnetic forces of conventional windings. (a) Conventional windings (b) Interleaved windings
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Fig. 6. Coupling coefficient between secondary windings according to winding dispositions
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