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Unclassified-tailings Paste for Backfill Mining Control
System Design in a Molybdenum Mine

YANG Shi-jiao, CHEN Jun-lin
(School of Nuclear Resources Engineering , University of South China,Hengyang, Hunan 421001 , China)

Abstract ; Unclassified-tailings paste filling system is a complex system. It’s extremely strict
with the requirements of concentration and cement-to-tailings ratio to produce qualified
paste , therefore,, it is the prerequisite to design an economical and efficacy control system to
produce qualified paste. It is necessary to design the control system specially, because the
backfilling material composition and the performance difference is big in different mining
with diverse backfilling technology. This paper analyzes the process characteristics and the
performance parameters of unclassified-tailings paste for backfill mining system in a molyb-
denum mine of Hei Longjiang at first,then designs the target and the structure of the sys-

tem, that is, controlling the cement-to-tailings ratio and concentration efficiently,and adop-
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ting the DCS structure. Finally we design the scheme of the control system including the

dual closed-loop ratio control scheme,the fuzzy PID control algorithm and so on,which is

convenient for further design work.

key words ; unclassified-tailings paste for backfill mining; DCS; dual closed-loop variable

ratio control ; Fuzzy-PID
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Fig.1 Process flow diagram
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Fig.1 Contrast figure of different cement-sand ratio

and different weight concentration slump
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Table 1 The experimental data summary of uniaxial

compressive strength of unclassified-tailings paste

SN . AT 158 &/ MPa

B/ % Kb H 30 74 1ad 284
78 1.82 2.91 3.81 5.74
75 _ 1.51 2.83 3.64 5.42
72 B s 23 333 46
69 1.19 2.20 3.06 4.35
78 0.93 1.55 2.26 /
75 _ 0.91 1.50 1.69 /
72 B8 08 120 140 s
69 0.41 0.72 0.96 /
78 0.52 0.78 0.91 /
75 . 0.45 0.61 0.82 /
72 B2 0as o
69 0.33 0.41 0.61 /
78 0.28 0.44 0.46 /
75 . 0.27 0.43 0.46 /
72 B0 006 038 038 s
69 0.15 0.29 0.37 /
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Fig.3 Structure of hardware
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Fig.4 Schematic diagram of dual closed-loop

variable ratio control system
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Fig.5 Schematic diagram of filling material

concentration control
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Fig. 6 Fuzzy-PID controller structure diagram

P 6 Fp R FH A WU A =l 1) — AR 92
il # , BEMRYE PID 23 4% 19 =SRG2 e A
22 R ZEAE ec Z RIIBIMISC R | fE18 1T B AN BTG
M e K ec, 8 i FHEHHE A FR , F TR HE A
7 i AELRAET PID Z 239 =434, ik PID 2
Boa e R m iU,

4 HERIE
BB TSR A R T AR SO T 24

R4 BB R AR S8, i g T oA S HE
ARG EE KD X — S8R R T WU 36 L
(B T 7% , 38 3k 1 59 7K R S 36k ke 1 4
il AR T RGN RGP 255k B
PID ¥l #% , 76 DCS v, 38 £ it B AH S P
4, LR S gm e, n] LASE BRI PID 45, X
JEE—2 TAEM S

SE K

(1] SBFIAS, Aok, b R o 1 FE BT R 5 3 4 1 TE
FRF[T]. RHHA,2011,11(3) .12-14,37.

[2] Daemen J J K, Akgiin H. Mining solid wastes[ J]. Ency-
clopedia of Sustainability Science and Technology,2012 ;
6665-6688.

(3] Baulr. oA s BOR BRI [ M. b st B i
Jokt,2008.

[4] Chen Y, Shi X. A real-time communication solution
based on PROFIBUS [ C ]//Advanced Intelligence and
Awareness Internet ( AIAI 2011 ), 2011 International
Conference on. IET,2011;288-292.

[5] frdede. Tl B Yeb st HoR [ M. i AR AR BT
R HiRAt:,2008.

(6] ERE. O /KX 2K — YR 1L (8 45 ) Ay 92t 58 s
[1]. Ak T A sh1k,2013,49(5) :76-77,82.

[7] Precup R E,Hellendoorn H. A survey on industrial appli-
cations of fuzzy control [ J]. Computers in Industry,
2011,62(3) :213-226.

(8] 53 AR EIAR. BOBIFE ] 5 PID #2560 % e e A5
R A EEOR SR ,2011,30(11) :21-25.

[9] et B PID £ AR E O™ RGP AR [T ]
B IIALAK,2010,38(3) :76-79.

[10] Shi D Q,Gao G L.,Gao Z W et al. Application of expert
fuzzy PID method for temperature control of heating fur-
nace[ J]. Procedia Engineering,2012,29:257-261.

[11] 24, %k 3£F OPC Ml MATLAB {84 PID £
DCS B L A [T, 3 LI 5 4% 1, 2010, 18
(10) :2275-22717.

[12] BBl —FIET OPC Y Delphi 2% 5 PLC @il
SEHOT Y] Tl d AL, 2011 ,24 (11) - 46-
47,49.

(137 #KkEE, PhEZR. JET Matlab BYFER] PID 2 61 2% 14
BT R LT ] O RPLAE B, 2009,25 (1) :48-
49 ,40.



