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Abstract : In the fields of plant layout optimization, the main goal is to minimize the construction cost including pipelines as satisfying
all constraints such as safety and operating issues. However, what is the lacking of considerations in previous researches is to consider
proper safety and maintenance spaces for a complex plant. Based on the mathematical programming, MILP(Mixed Integer Linear
Programming) problems including various constraints can be formulated to find the optimal solution which is to achieve the best
economic benefits. The objective function of this problem is the sum of piping cost, pumping cost and area cost. In general, many
conventional optimization solvers are used to find a MILP problem. However, it is really hard to solve this problem due to complex
inequality and equality constraints, since it is impossible to use the derivatives of objective functions and constraints. To resolve this
problem, the PSO (Particle Swarm Optimization), which is one of the representative sampling approaches and does not need to use
derivatives of equations, is employed to find the optimal solution considering various complex constraints in this study. The EO
(Ethylene Oxide) plant is tested to verify the efficacy of the proposed method.
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3. PSO (Particle Swarm Optimization)
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Table 1. Equipment information of EO plant”

4. Ethylene Oxide Process
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Fig. 1. Ethylene Oxide plant,

Equipment No. Width (a;) [m] Depth (b;) [m] Height (z;) [m] Connection
Reactor 1 5.22 5.22 2.61 (1,2)
Heat Exchanger 2 11.42 11.42 4.50 2,3)
EO Absorber 3 7.68 7.68 3.84 (3.4
Heat Exchanger 4 8.48 8.48 424 4,5)

CO;, Absorber 5 7.68 7.68 3.84 5,1), (5,6)
Flash Tank 6 2.6 2.6 1.3 (6,7)
Pump 7 24 24 1.2 (7,5)
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Table 2. Basic cost information of EO plant”

Connection (pg(i;) (ng%) (ngr% )
(1,2) 200 400 4000
2,3) 200 400 4000
(34 200 300 3000
(4,5) 200 300 3000
5,1 200 100 1000
(5,6) 200 200 2000
6,7) 200 150 1500
(7,5) 200 150 500
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Fig. 2. The optimal results of the EO plant layout,
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Fig. 3. The 3-D plot of optimal results,

Table 3. The optimal solution in case the only one floor is
available and the land size is not fixed

No. z [m] y [m]
1 15.56 56.81
2 28.93 70.16
3 44.28 88.09
4 84.13 45.70
5 69.11 32.77
6 59.95 17.03
7 53.41 23.71
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Fig. 4. The changes of minimum cost during PSO iterations.
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