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Abstract

The chemical tank loading problem has been classified as nondeterministic polynomial time
(NP)-complete problem because of the polynomial-time algorithm to find the solution has been unknown
vet. Guéret et al. tries to obtain the optimal solution using linear programming package with O(m*) time
complexity for chemical tank loading problem a kind of bin packing problem. On the other hand, this paper
suggests the rule of loading chemical into minimum margin tank algorithm with O(m) time complexity. The
proposed algorithm stores the chemical in the tank that has partial residual of the same kind chemical
firstly. Then, we load the remaining chemical to the minimum marginal tanks. As a result of experiments,
this algorithm reduces the O(m?) of linear programming to O(m) time complexity for NP-complete

chemical tank loading problem.
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Fig. 1. Chemical tank loading problem
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Table 1. Chemical Tank loading problem

TN | s 52 s3 s4 S5
=EY Bensol | Butanol | Propanol | Styrene THE
(Tetrahydrofura)
ouzt 1,200 700 1,000 450 1,200
=< tons tons tons tons tons
Tanker
Tank TV | T2 | T3 | T4 | To | T6 | T7 | T8 | T9
Capacity 500 | 400 | 400 | 600 | 600 | 900 | 800 | 800 | 800
Current product | - [Bensol| - - - - |THF | - -
Quantity 0 |100] O 0 0 0 |300] O 0
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T8 2. JettyE 0|35t oA
Fig. 2. Unloading using jetty
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Table 2. Optimal assignment of LP and CPLEX

LP & CPLEX
- Tank

e T T2 T3 T4 T5 6 | T7 | T8 T9

= 500 | 400 | 400 | 600 | 600 900 | 800 | 800 | 800

A 0 | 100 0 0 0 0 | 300 0 0

F7h 8| 450 | 300 | 400 - 600 | 900 | 500 | 700 | 700

A 450 | 400 | 400 - 600 900 | 800 | 700 | 700

o 50 0 0 | 600 0 0 0 | 100 | 100
3152k% | Styrene |Bensol|Propanol| - |Propanol | Bensol | THF | THF | Butanol

Styr. | | Benzol Prop. Prop. Benzol THF THF Butan.

1 2 3 4 5 6 7 8 9

J2l 3. LP2t CPLEX?| =& B3 Xzt
Fig. 3. Optimal tank filling of LP & CPLEX
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Table 3. Optimal assignment of MRTLA

) Benzol | Butanol | Propanol | Styrene THF
ofeat
Tank | Capacity 00 T 700 | 000 | 450 | 1200 %
T1 500 0 0 0 0 0 500
T2 400 | 100+300 0 0 0 0 0
T3 400 0 0 0 0 0 400
T4 600 0 0 0 0 600
T5 600 0 0 0 0 0 600
6 900 0 0 0 0 0 900
T7 800 0 0 0 0 300+500| O
T8 800 0 0 0 0 0 800
T9 800 0 0 0 0 0 800
ERSEE 100 0 0 0 300
7t M 300 0 0 0 500
BRSNS 400 0 0 0 800
ofsizt 900 700 1000 450 700
.| Benzol | Butanol |Propanol| Styrene | THF
[ E=r=13
Tank | Capacity 00 T 700 | 1000 | 450 | 1600 | S0
T2 400 400 0 0 0 0 0
T7 800 0 0 0 0 800 0
T 500 0 0 0 0 0 500
T3 400 0 0 0 0 0 400
T4 600 0 0 0 0 0 600
5 600 0 0 0 0 0 600
T6 900 0 0 0 0 0 900
T8 800 0 0 0 0 0 800
T9 800 0 0 0 0 0 800
osti 900 700 1000 | 450 700
.| Benzol | Butanol |Propanol| Styrene | THF
[ E=r=13
Tank | Capacity 00T 700 | 1000 | 450 | 1500 | S0
T2 400 400 0 0 0 0 0
17 800 0 0 0 0 800 0
T 500 0 0 0 450 0 50
T3 400 0 0 0 0 0 400
T4 600 0 0 0 0 0 600
5 600 0 0 0 0 0 600
T6 900 900 0 0 0 0 0
T8 800 0 700 0 0 0 100
T9 800 0 0 0 0 700 100
o5tz 0 0 1000 0 0
) Benzol | Butanol |Propanol| Styrene | THF
ofee
Tenk | Capacity 00 | 700 | 1000 | 450 | 800 | O
T2 400 400 0 0 0 0 0
T7 800 0 0 0 800 0
T6 900 900 0 0 0 0 0
T 500 0 0 0 450 0 50
T8 800 0 700 0 0 100
T9 800 0 0 0 0 700 100
T3 400 0 0 400 0 0 0
T4 600 0 0 600 0 0 0
T5 600 0 0 0 0 0 600
ojstodz 0 0 0 0 0 850
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Fig. 4. Optimal tank filling of MRTLA
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