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This thesis presents the mathematical model of magnetic vector potential in form
of the second order partial differential equation which relates to magnetic field of the
special connections transformer using in the AC electric railway system. The developed
MATLAB program based on 3D finite element method was used for both of the
magnetic vector potentials and magnetic fields in core of special connections
transformer. This thesis focuses on the designing the core shape of the transformer using
the AC electric railway system to reduce the core losses. There are 3 types of special
connection are determined in this thesis. First, the core shape with cutting corner to
curvature design. Second, creating a curved core along with it without handling the
conductor coil design. Finally, inserting a soft magnetic material at the diagonal joints
of the core design. Moreover, the thesis has considered the types of special connection
in 3 types consisted of V-connection, Scott connection and Le-blanc connection. In
addition, analysis the performance of the transformer while supplied the rated load,
200% of full load and peak load with the new core transformer design. The results will
be considered in 1 cycle which has the phase sequence, namely, phase A-B, phase B-C
and phase C-A. Consequently, the simulation results shown that the transformer with

the Scott connection types is the lowest core loss. Therefore, suitable for connection to



reduce the core losses. In addition, the creating a curved core along with it without

handling the conductor coil design is the least core loss design.
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