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Abstract: This paper introduces a two-pole line-start permanent magnet synchronous motor (PMSM), and
provides the magnetic circuit design and electromagnetic analysis of a 100hp line-start PMSM. First of all,
the operating principle and structural features of the line-start PMSM are described briefly. The overall
design scheme of the motor is introduced, and an interior rotor structure is presented, which adopts
radial-set permanent magnets with multi-section for each pole. Then, a motor model is established, with the
aid of the finite-element analysis software JMAG-Studio. The transient electromagnetic field is calculated
and analyzed using the time-stepping finite-element method (FEM) coupled with field and circuits. The
starting process and steady-state performance are simulated, and the results verify the model and the
rationality of the motor parameter design.
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