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Abstract This paper presents a scheduling scheme for die casting processes considering power usage. The
scheduling problem of a shift-based die casting process is represented by a linear programming (LP) model that
maximizes the average efficiency of melting furnaces in regard of the usage of molten alloy, where the product
quantities of each shift are used as primary variables. In this research, we propose a novel LP model that
considers power usage of foundries. The developed LP model can derive product plans in which the expended
power of a casting shift does not exceed a prescribed limit, while optimizing the efficiency of alloy usage. The
simulation result of a case study demonstrates the superiority and applicability of the proposed scheme. This
paper serves as a basic research on the role of foundries as an intelligent costumer in smart grid environment
where the limit of power usage should be fulfilled.
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[Fig. 1] Power usage in die casting processes
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[Table 1] LP model for scheduling of die casting processes
considering power usage
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[Table 2] Data of a die casting process for the case study

1 (N=5) B C D E

(=1) |0=2) |@®=3) |(n=4) |(©=5)
dn [7H] 350 350 430 300 380
wa [kg] 14.7 14.2 125 |97 10.4
ta [min] 9.4 9.2 6.7 55 5.6
u, [min] 10 10 8 7 8
K. [kWh] |5 5 3 25 25
L, [kWh] 3 35 2 3 2.5
p (P=2) 1 2 1 2 2
G, [kWh/kg] [[1.5
a@» 1t 2 ]
M [3]] 15
T [min] 480, Vm=1,...,15

m=odd: W,=700, W,,=800
Wom [kg]

m=even: W;,=800, W>,=900
B [kWh] m=odd: B,=2000 m=even: B,=2000
Cn [kWh] m=odd: C,=3000 m=even: C,=3500
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[Table 3] LP scheduling result without considering power

usage

P En

m X1im Xom X3m X4m X5m (kWh) ( % )
1 0 50 56 9 0 3004.5 | 99.8
2 45 4 1 81 0 33945 | 88.9
3 2 47 53 6 7 2998.5 | 99.3
4 43 5 0 83 0 3393 | 88.2
5 47 0 0 0 76 3006 | 98.8
6 43 6 0 82 1 3401 | 89.0
7 0 50 56 0 8 2995 | 99.6
8 24 6 23 0 54 3178 | 76.0
9 0 46 56 1 13 2991.5 | 99.9
10 0 49 63 5 1 3314 | 91.1
11 39 5 10 0 69 2999.5 | 99.2
12 0 50 64 3 2 33215 | 922
13 45 0 3 0 76 3005 | 99.3
14 19 30 40 29 0 3316.5 | 88.0
15 43 2 5 1 73 3006.5 | 99.4
E(%) 93.9
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[Table 4] LP scheduling result considering power usage

P, En

m X1im Xom X3m X4m X5m (kWh) ( % )
1 0 49 56 0 10| 2996.5 100
2 47 0 8 70 0 3351 | 87.2
3 4 42 51 11 9] 29995 | 99.5
4 48 0 6 74 0 3371 | 88.7
5 23 23 28 1 44 2995 | 98.8
6 46 2 0 83 0 3391.5 | 88.6
7 0 50 56 6 2 2998 | 99.3
8 46 1 7 47 27 3355 | 64.1
9 4 45 51 0 15 29945 | 99.4
10 48 0 2 0 79 3339 | 913
11 0 46 56 1 13 29915 | 99.9
12 32 0 0 0 81 3211 | 76.2
13 4 43 51 2 16| 29935 | 99.5
14 48 0 2 1 78 3339.5 | 91.3
15 0 49 56 4 6| 29985 | 99.8
E(%) | 93.9
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