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Application of Planning and Scheduling Cascade Model of Complex
System Processing to Mineral Processing MES System

HUANG Xiao-Ling' =~ CHAI Tian-You?

Abstract For the production line operation and management of mineral processing, the interactions of comprehensive
indices, such as mineral processing cost, raw ores quantity, concentrate grade, metal recovery and so on, were analyzed
at planning, execution, and control layers, We also illustrated the main feature of planning and scheduling in mineral
processing enterprises, which is to decompose and optimize the comprehensive production into the production indices of
a day. A two-stage hierarchical model of planning and scheduling was established, which can minimize the overall cost for
ensuring products quality and maximally utilize equipment capacity for ensuring rational concentrate grade, decrease the
concentrate inventory. The approach of planning and scheduling, which makes decision on day production indexes of raw
ores quantity, concentrate grade and tailing grade, was proposed in this paper. It has been applied to a manufacturing
execution system (MES) of a mineral processing enterprise, and satisfactory results have been achieved.
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*1 AR GEE TR S
Table 1 Monthly raw ores comprehensive indices and

raw ores total amount

WRKEAE BT KBRS Bk RS AR L

i1 64 % 0 % 0 % 0 %

Hi2 36 % 100 % 100 % 40 %

Pi1 34 % 0% 0 % 48.5%

Pi2 31% 28 % 48 % 47.25%
i1 79.55 66.13 78.3 84.8

Ni2 66.13 66.13 78.3 84.4

G, 374206 22540 5880 6160

R2 CHMBRRE R FRSHR
Table 2 Equipment capacities and concentrate demand

parameters which are known

T SSRLERIENL By (t/h) SRELERIBEHL Eo(t/h) JWHURR" AT P (1)
1 75 65 0.52 ~ 0.542
2 75 65 0.52 ~ 0.542
3 75 65 0.52 ~0.542
4 75 65 0.52 ~0.542
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Fig.5 Tendencies of GA and PSO simulations

® 3 AFHEAFETERIMIA () Js i BN PR
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® 3 A FEY BN IR & AL
Table 3  Weekly input amount of raw ores and

concentrate grade

T xi(t) P(t)
FOBET O ORHERT REL R P(t)  Pa(t)  P®)
1 46775.5 2817.5 2817.5 735 0.5686 0.4817 0.5385
2 467755 28175 735 2053 0.5696 0.4760 0.5401
3 467755 2817.5 735 770 0.5686 0.4720 0.5382
4 467755 2817.5 735 770  0.5686 0.4720 0.5382

FH S — B BAS i 4 i R vk-Ral, PR A
FESERR R, EHE 4 b B 1 AR RS
PEALAE, 110020 B Begi & fabn I BE DL AL AR R
IR, T Xy, Ay 20 BCR R, SR8 H 206G
PR R AR, B BERGAE, 2 Ay, Ay BIH0.5
N Dy AR, AR 4 P, e AL AT O 22 s/
A4 A7 e 0 s KA H bR, & B BE 1 BRI
b U™ Ak P N WG IR S/ 58 RS A AL A R B
HD)S RS S =1 2

x4 BAEIHEEER
Table 4 Model results

A1 Ao fi(z) f2(z) Point
0.1 0.9 0.3993 0.2418 A
0.3 0.7 0.3993 0.2418 B
0.5 0.5 0.3993 0.2418 C
0.6 0.4 —2.4652E—-032 0.7469 D
0.8 0.2 —2.4652E—-032 50.3674 E
0.9 0.1 0 0.7469 F

4.3 RAYR

x5 i Tl Bk HIEARA RS S O
VENV IR (7 days) RERIJENACBE | o /551
TELFE ORGSO B BE ) R A S5 68 L. K B
(1) 44 o S A B B TR 25 JEORE T, o/ S RS0 A vr
IR AL R gL, BTk 4B, Wil
R 2.98 %, K S S 0.57 %, 4@ neR S
i 2.01 %, BAE N Beb 50 %, WFEIRD 20 %.
TR A TRISATRE D), SEIL TR AL R A
PR 4 ORI P2 A IR H AR
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Table 5 Daily input amount of raw ores and concentrate grade

T 5 bR SO AR bR SR A AR bR ZagiR
H Bitk KA DREL R SSHERS SSWARE SIRLS)R LR RELR RMSE SR R Skl R wE&
U /¢ i AN 3 AN ¥ 0 A T (AN 1 S T v AR AT (AN [ = ST X VAR L YDA | & S o 1 -/

zy () zy () ap () 2y (') P) Ta(t) Ru(t) P() T2(t') Ro(t) P@) T{) R@E) I{t) 1-f2(x)

1 5331 779.9 257.92 0  0.5680 0.1327 0.7955 0.4697 0.1883 0.6773 0.5298 0.1573 0.7428 6996 76%
2 7031 425.8 0 0 0.5680 0.1327 0.7955 0.4649 0.1795 0.6681 0.5368 0.1577 0.7360 6996  76%
3 7031 117.4 308.41 0 0.5680 0.1327 0.7955 0.4813 0.2039 0.6636 0.5416 0.1658 0.7345 6996  76%
4 7031 425.8 0 0 0.5680 0.1327 0.7955 0.4649 0.1795 0.6681 0.5368 0.1577 0.7360 6996 76%
5 6656 410 0 377.27 0.5700 0.1378 0.7964 0.4740 0.1880 0.6696 0.5407 0.1638 0.7379 6996  76%
6 6684 402.7 0 370.24 0.5700 0.1377 0.7964 0.4739 0.1880 0.6694 0.5407 0.1638 0.7378 6996 76%
7 7010 255.8 168.67 22.49 0.5681 0.1330 0.7956 0.4746 0.1931 0.6657 0.5397 0.1624 0.7353 6996 76%
oty 46 776 2817.5 735 770 0.5686 0.1342 0.7958 0.4720 0.1885 0.6688 0.5382 0.1613 0.7371 6996  76%

1) FBBIHIEY ] DAL, ERR
i L AN B BT T AE AR E VL (52.5 %
~ 53.5%), KT 54.2% Hhmlk, N 52.2% A
%, HE A7 AR ) SRS, i AR 58 — I Bk
AR S ALAE B H by, i AR A B K 2
w.

2) & BB ) R R R R
A BRI DA K e i D L [AAFAEVE RN G &R, e A0
i SR KIS, AR Sl AR/, SR AN B
SR u fHN 0.
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I, DRI 5 S AE S 49 PR rh b MR 5 PRl d b i
(ORI R LA HY SR A B R | S9RE0 o, B
BN, P SR ALAE, KX SRR AR EAE N T 2R
AL RGN

5 it

SR T [i) A2 7 SR AR I8 SR AL 70 A (K 5 0%, 03
§° MES ZEATHT5T, K P B B 0T Ja 1 P A6
BN MES RGUEATERR. BT 2Rt
(dgr & kR, R AR UuAL 1 45 135 5 R i
bR LA (i AP atr iAok B, RIS
FROLAL I R TR B AL (SR G B SR e AL I

J), AT UM BIR RE M SR L, SEBL T A
R ] IS AT AL B B, B SEBL T 4
HERIPE R, ZTRE A G A B E R RS
AR, BN AR S T A e i
AL IB AT AR AL B S5 A4 4 MR R v
2.01 %, KW W73 0.57 %, BAE N SR> 50 %,
THAEW D 20 %, W& ISR 2.98%, @ T4
NS LRy G IR S Gl
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