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Automatic Design Algorithm for Pipe Arrangement considering valve operationality
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Summary

Our current research has developed an automatic design algorithm for pipe arrangement based on equipment arrangement
figure and pipe diagram. This paper firstly presents an evaluation method of valve operationality for the automatically designed
pipe arrangement. Secondarily, a pipe arrangement design problem is proposed as multi-objective optimization problem, and
multi-objective genetic algorithms (GAs) suitable for this problem are developed. Finally, the proposed method for optimizing a
pipe arrangement efficiently is demonstrated through computational experiment, and remarks are provided for applying this

methodology to a practical pipe arrangement design.
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Fig.1 Procedure of calculation of valve operationality
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fillintx, inty, int 2){

if(segment[x][y][z]==NotLabeled){
if( WorkerSegmentMatrix_intersects_with_ObstacleSegment_at(

segment[x][y][z] ) == false ){
segment[x][y][z] = AccessibleSegment ;
fill(x+1,y,2);
fill(x-1,y,2);
fill(x,y+1,z);
fill(x,y-1,2);
fill(x,y, z+1);
fill(x,y,z-1);

Yelse{
segment[x][y][z] = InaccessibleSegment ;

}

Jelse{

return;

}
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Fig.2 One-Point Crossover
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