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Multi-Objective Optimization of Dual Three-Phase Permanent
Magnet Synchronous Generator
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Abstract: In order to make dual three-phase permanent magnet synchronous generator ( PMSG) show its
characteristics of low inherent voltage regulation, high generating efficiency and low cost, multi-objective optimization
design methods were studied considering priority to reduction of inherent voltage regulation. By using analytical method
to create flux-linkage model of unit motor, and taking length of magnetization direction, arc length of permanent magnet
and turns-in-series per-phase of unit motor as variables, the influences of variables on evaluation indices such as
inherent voltage regulation and generator efficiency were analyzed and a multi-objective optimization function with weight
coefficients was proposed. Standard genetic algorithm (SGA ), differential evolution (DE) and hybrid genetic algorithm
(HGA) based on SGA and DE were used to optimize the design parameters, and the optimization results were
compared. The results confirmed that HGA optimization results had a good consistency with the design objective, and the
output capacity and voltage stabilization of the optimized generator were improved in comparison with the original design.
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