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Abstract
concentrate cost in an ore dressing plant. To optimize the raw
ores purchasing plan is to minimize the purchasing cost. While
assuring conditions of concentrate grade and quantity of raw
ores which are required by production technology, the purchas-
ing plan for varieties of raw ores to minimize the purchasing cost
is very crucial to minimize the production cost of an ore dressing
plant. Meeting the needs of concentrate inventory and concen-

The raw ores purchasing cost is the main part of

trate grade, two models are proposed in this paper: the raw
ores demand model for minimizing concentrate inventory and
the raw ores purchasing model for minimizing purchasing cost.
A particle swarm optimization (PSO) algorithm, based on fuzzy
rule to adjust inertia weight, is used to dynamically optimize the
models and to make sure the purchasing quantity of varieties of
raw ores. Simulation experiments have been conducted by us-
ing the real data of an ore dressing plant. The result shows the
effectiveness of the proposed algorithm in this paper.

Key words Raw ores purchasing plan, concentrate grade,
concentrate inventory, particle swarm optimization (PSO), fuzzy
rule
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Fig.1 Technological flow of mineral processing
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Fig.2 Material production flow of mineral processing
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Table 1 Raw ores comprehensive indices

SR i1 (%) piz(%) pin(%) piz(%) mii (%) ni2(%) i1 oz

T 64 36 34 31 79.55 66.13 2.1 2.3
To 0 100 0 28 66.13 66.13 0 2.3
T3 0 100 0 48 78.3 78.3 0 1.45
T4 60 40 48 47.3 84.8 84.8 1.45 1.45

K2 JRUTRIGEA, A BRABIANRE AR Ay
Table 2 Raw ores purchasing cost, raw ores yards storage

constrain and raw ores yards storage

FRE EORHR (60 R [SE, SH] (W) A S
x, 129 6000 ~ 406 000 17640
To 16 2000~ 16 000 6900
T3 1 4000 ~ 30000 5640
Ty 8 2000~ 14000 6150

B3 ORI AT AN A PR

Table 3 Concentrate inventory and grade constrain

R PEAE (W /) RS PEAE R () [TF, TH) RSBl (%) [P, P
6000 6 000 ~ 300 000 52.2~54.2

KA 1~ 3 (R SEBR EHR, 43 50) Y =P AN ) 0 45 158 1AL
B ow PR T RS BUEME w IARHERL T B (Stan-
dard particle swarm optimization, SPSO), Z&PEEh 9k w 112k
PR FHEEAE (Linear particle swarm optimization, LPSO)
JHET BRI w IR 7 BE LA (Fuzzy parti-
cle swarm optimization, FPSO) 3R fE =A™ 4 5= 77 3k & kit
ITEVER. BRI HSER N C 15, 817 T Windows
XP #AE RS Pentium IV (1.6 G/256 M) PC #l I, 5%
SR EW T MR M = 20, w FIPIMEN wmax = 0.9,
Wmin = 0.4, €1 = 2 = 1.4, Vmax = 2, tmax = 200, 3 = 0.05,
IHAE [0, ST — SE) B P BENL AERORLI A B . SPSO H I
5.2365s, LPSO HIIY 5.0287s, FPSO HII 4.7451s.

4 FIE 5 F3 4 =R BE A SV w FE Y
JZ f(t) AR g, AT LU H: FPSO 42 Rl it iy e
S JEE ML SR JEE 5 H A 9 o g V2 4

4 G R FPSO SEPRE NI 4 FsAR
e A1 SR T RV o (1) S B J™ SR e R ol .

# 4 JFERMVHRIA FPSO J5idki b

Table 4 Comparison of primal purchasing plan and FPSO
ik R ) FPSO
Rl (i) P (Ot) Rl (i) WA (O8)
1 399 335 51514215 391 500 50503 500
T2 8984 143744 6618 105 888
T3 24775 24775 9429 9429
T4 2592 20736 4693 37544
ik 435 686 51703470 412240 50656 361
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