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H}, o]of] mE} ZUE x| TAE YHHEQ FE 0T BEHEHs d] W Alko] 9lom, ufeha] o] nitalS o]
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S1A] ¢kl o] go] 7hest B84 FHZ st 71 F SRRl PSO(Particle Swarm Optimization)g ©]-8-3t0] #]3}& 473
SIATE, 1 Aol sket mHle] AS-S- 918)| Ethylene Oxide 3788 2502 wlixIsk= HA3ts 34381 tt).

Abstract — In the fields of researches associated with plant layout optimization, the main goal is to minimize the costs
of pipelines for connecting equipment. However, what is the lacking of considerations in previous researches is to handle the
multi floor processes considering the safety distances for domino impacts on a complex plant. The mathematical programming
formulation can be transformed into MILP (Mixed Integer Linear Programming) problems as considering safety distances,
maintenance spaces, and economic benefits for solving the multi-floor plant layout problem. The objective function of this
problem is to minimize piping costs connecting facilities in the process. However, it is really hard to solve this problem due to
complex unequality or equality constraints such as sufficient spaces for the maintenance and passages, meaning that there are
many conditional statements in the objective function. Thus, it is impossible to solve this problem with conventional optimi-
zation solvers using the derivatives of objective function. In this study, the PSO (Particle Swarm Optimization) technique,
which is one of the representative sampling approaches, is employed to find the optimal solution considering various con-
straints. The EO (Ethylene Oxide) plant is illustrated to verify the efficacy of the proposed method.
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Table 2. Basic cost information of EO plant (Taken from [6])
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Fig. 1. Ethylene Oxide plant.
Table 1. Equipment information of EO plant (Taken from [6])
Number Equipment Width (a;) [m] Depth (b;) [m] Height (z;) [m] Connection
1 Reactor 522 522 2.61 (1,2)
2 Heat Exchanger 11.42 11.42 4.50 2,3)
3 EO Absorber 7.68 7.68 3.84 3.4
4 Heat Exchanger 8.48 8.48 424 4,5)
5 CO, Absorber 7.68 7.68 3.84 (5,1), (5,6)
6 Flash drum 2.6 2.6 1.3 6,7)
7 Pump 24 24 1.2 (7,5)
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Table 3. The optimal solution in case the height of floor is 5 m

Number Equipment floor x [m] y [m]
1 Reactor 2nd 24.40 29.70
2 Heat Exchanger 2nd 11.09 43.02
3 EO Absorber Ist 11.10 42.99
4 Heat Exchanger Ist 2491 29.74
5 CO, Absorber 2nd 34.85 19.25
6 Flash drum Ist 41.28 19.91
7 Pump Ist 34.77 13.41

Table 4. The optimal solution in case the height of floor is 7 m

Number Equipment floor x [m] y [m]
1 Reactor 2nd 38.32 14.70
2 Heat Exchanger Ist 29.90 14.68
3 EO Absorber Ist 45.18 29.96
4 Heat Exchanger 2nd 2735 29.96
5 CO, Absorber 2nd 14.42 4291
6 Flash drum Ist 9.083 42.92
7 Pump Ist 15.59 4943
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Fig. 2. The results of optimal solution calculated by PSO in case the height of floor is 5 m.
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