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Optimization model of mining operation scheduling for underground metal mines
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ABSTRACT To realize the accurate and scientific optimization of mining production scheduling for underground metal mines a
mathematic model based on 0—1 integer programming was constructed in view of the characteristics of mining process such as decen—
tralized production sites complex production organization and difficulty in controlling the quality of the ore. After the requirements of
economic index and spatial sequence relationship being analyzed an optimization model was proposed which constrained by the yield
balance ore-drawing capacity and combination of high and low grade aiming at the minimum grade deviation. The optimal mining
schedule for underground mines was obtained by computer technology and integer programming to meet the operating procedure mining
sequence production capacity and other factors. The optimization model was verified by a case in a large gold mine. The optimal solu—
tion expressed by the Gantt chart indicates that the model is not only meaningful to guide the completion of production tasks in un—
derground mine operation scheduling but also meets the requirements of continuity and equilibrium of operation scheduling.
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Fig.1 Flow chart of production scheduling
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Fig.2 Flow chart of the model algorithm
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72747 t

139. 09 kg.

1

1.912 g+t

31d

Table 1 Production scheduling for the underground metal mine

/

m (gt (1ed~")
S09166-10 1021 1.75 1010 100
~420
S09173-10 4610 1.81 4562 350
S10216-1 1123 170 1111 240
465 S10216-4 5600  2.06 5500 179
SI0167-5 3774 1.96 3734 155
SiIsl—s 1123 173 1111 170
SI1168—12 1021 1.90 1010 150
2 s sos 180 808 150
S11216-8 2042 2.06 2020 353
S12186—5 720 2.58 700 170
2555 S12149-9 715 1.90 707 150
SI2153-9 1019 2.38 1000 170
SI3186-8 817 2.39 808 360
SI13165—4 5159 177 5051 240
~600
SI3155-5 1465 2.16 1465 360
SI3186—2 4949  2.21 4949 300
SI3186-6 5308  2.23 5253 360
SI3186-5 5265  2.39 5265 360
~600
SI13186-10 3879  1.66 3838 300
SI3186-8 4503 1.68 4545 300
S14160-6 1531 1.56 1515 200
S14155—6 3981  1.68 3939 200
T Gisises 1940 193 1919 100
SIS160-2 1940 1.57 1919 200
~690  SISl6d—2 1940 1.62 1919 179
Si6lss—1 1633 1.69 1616 170
T el 1633 L77 1616 170
~780  SI7162—1 2323 169 2323 400
X;
28 12

39 3
3
4
2
Table 2 Mining field dependent constraints
170 get™" %3 ¥jg Xpg Xy Ny Ny Nps Apg Kog 2
2.20g-t"! X0 X2 X3 Xig X7 X8 2
3
Table 3  Optimization result
1 2 3 4 29 30 31
X 1 1 1
X, 0 0 0 0 1 1 1
X3 1 1 1 1 0 0 0
Xg 1 1 1 1 0 0 0
4
Fig.4 Gantt chart of monthly production scheduling
3.2

4

Table 4 Comparative analysis of optimization results

It /(get™h) kg
72747 1.912 139. 09
74631 1.927 143. 81
1884 0.015 4.72

2.59% — 3.39%
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5
Fig.5 Changing trend of the amount and grade of the mine for 1d
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