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In the device of non-circular cross sectional tokamaks, the plasma equilibrium shape has a strong influence on the confinement and

MHD stability. The plasma equilibrium shape is determined by the configuration of the poloidal field (PF) system. Usually there are

many PF systems that could support the specified plasma equilibrium, the differences are the number of coils used, their positions, sizes

and currents. It is necessary to find the optimal choice that meets the engineering constrains, which is often done by a constrained

optimization. The Genetic Algorithms (GAs) based method has been used to solve the problem of the optimization, but the time

complexity limits the algorithms to become widely used. Due to the large search space that the optimization has, it takes several hours

to get a nice result. The inherent parallelism in GAs can be exploited to enhance their search efficiency. In this paper, we introduce a

parallel genetic algorithms (PGAs) based approach which can reduce the computational time. The algorithm has a master-slave

structure, the slave explore the search space separately and return the results to the master. A program is also developed, and it can be

running on any computers which support massage passing interface. Both the algorithm and the program are detailed discussed in the

paper. We also include an application that uses the program to determine the positions and currents of PF coils in EAST. The program

reach the target value within half an hour and yield a speedup rate of 5.21 on 8 CPUs.
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