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Abstract: To better overcome the operational control experimental problems of mineral grinding
processes, a semi-physical simulation experiment system consisting of an operational monitoring
subsystem, an operational control subsystem, a virtual sensors and actuators subsystem, and a
virtual object subsystem was developed for operational control. In this system, an embedded
controller based on soft PLC technology was adopted in operational monitoring subsystem for
process control and optimization, and a monitoring software based on C sharp language was also
programmed for process monitoring. Integrated with the virtual model of sensors and actuators,
the virtual object subsystem and combined with the above subsystems, the developed system is
characterized with high real-time capabilities, good portability and accord with the actual industrial
processes. The experiment results show that the system can achieve satisfactory control
performances for the mineral grinding process and can provide an appropriate, reliable and
effective verification environment for operational control methods.

Key words: mineral grinding process ( MGP ) ; soft PLC; operational control; semi-physical
simulation; experimental system

VAT I R e Al A F A R T ke
TR B RABURE A A ok — 2 W B LA A= 7™ LR RE 4
Piidi 2 T2 ZOR B SAR 0 A I B & B R B0
R P e B e AR ) e R B i TR (4
Ja& IS SR AORE 7 67 ) 9 G B s R A

Wi EHE: 2013 -10 -25

BORIEAE P I R 2 AR E B LLIa T, b 2Ok
77 b R B (BRI 7 ORLRE ) 2 1 12 T 20 2R 1Y
JFE P9, I RUT RE M 42 30T AR A A
TG RGRIZ I A S P, 7 2 20
BT RIBOAR AL B 3k H AR

ELWB: ERPARERRHL 1100 H (2010DFBI3150) 5 [65% [ AR W BT H (61104084) .
1EERAN: £ A(1988 ), 5 SFEREIBH A, iyl KA+ os 4.



310 RAAKXFFROAAAFR)

% 36 %

S UMER BRI R GEA L, 14T 4 ) ) B
P 0T G R BN AR 7 R A T [ s o A A A A
ARG (BT FE) By P RS, RKOCHE 0 SEbr R 48
RIS R 2. ., TSR PREE A = i R
FE R P S, (5 B AT 4a i 1Y Tl R 50 5
S O 0 o P B e 1% | e o SR Y T o4 |
SEVE W S 5 Ak DA R BRI ) AT RS A M A
R BT AR TSR S5 5% b
HI AP A A T A S b B

FER A PR A s B Bt R B IR RS i
B, B AR e sr B AR R il m R 4.
TR S RIS T IR R 2 e e T At
() Estimill®!  USim PAC2"* {} B (- 1E 4752
5. Wl A IR AH RN 2P R e
TR ] AL ) TKSimMet ™ | B i A4
METSIM % ik 2k TT % , B R0KS B A0 1)
ATEEPEARAS B) 1A RO 2 SE Wi EAE i E
HORW—A00 3, i THEA R 7t 00 45 58Ul
P AR SEBR Py PR LS s 3 HL S RS
TR N FH B BE A R FR (Y SE B R G iR SCHEk
[ 7] Matlab F1 RSView32 $& 4t | BEH A= 7= 3t
FEBIURT GO  SCHR L8 | 3 i S AT WL 5
R AL A, i — 20583 T RE45H. B
JEIX L Z G A G AR 1) DL Matlab 5] %
R , AU B Matlab 5| #8514 [l
FRERA: , 1 HL25 5 PR AL A0 AN o 2 5% el 3R
SRR TSN 2) SEPR Tk % PLC/DCS
HBE AR R, TR L AR R R 1 25 5 3
By Matlab F2 77 B AL AR HEMERE 3) M4 R
GRS REERAL A Sk A w7
X B5E A A A R R, R SIS I R G B AR R e A M
7.

ASCHE AT BER 1 B Is A T3 ) R G AR AR 254
FERG b, F R T — 2 ) olk SEPR A SE g0 4 B
RHATIBA T M 580 5L bR Y T B W) 25 3 k. AR
T AT, TR L AAAE i FE RGP , SE 3 R GEHY
FE AT LI ARG I 4 i — a2 1 ORIk, JF AT
RIS PR T S 35 R B 2 B % AN TAE 4
1) PLC ${ AR, 3k PLC iR A LR Z i1 &
ZIE T e ARG SRR N, H 35 0 ol 45
BRI 2 JE T 1) BT PLC R 3B 17
Pl e, P T ARG ARTRE PRI RENE ; Bt
AP R G, T X R AR g T e
FEvi ik T8 Dl B s e i e 2 v m it 5
TV SEBRAHL I BEA BETE, PR UE T X35 17 46 il 55
TR R IE S B B Tl bR &, B

ARG 1 R I

1 B Rl ik Koz A7 P il ) iy
Hr

F I et 1 olb >R FH AT 1 B i 5 BE P4 i
VBT T 200 I A R — 7 L] i K A — B
ERIEMLEA T O , OIS 07 S HE AR E 7T 2L,
[R)EE S 3 SRR IK, 73 LR D P A — BEBK
ENUIE AP AT 5 73 ML T A — Bt [
IFAEZE A AN I — 5 2 17K, 2R N BB 3
JER LR L — 5 AL M BE FT A A, 07 K AE
Jieii s PR B ST VR TR BEAT 20 2, 75 2R
AR ZR AT S I i I 11 TS LA 2 A Bt ) T
Fe RURLERA™ S Hh i@ 3 a0 1 HE A — BERERBE AL
E:F%E[lo] )

—BEREL

SLErR >

1 EByERIZRE
Fig. 1 Flow chart of mineral grinding process ( MGP)
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Fig. 2 Architecture of the experimental system for MGP
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Fig. 3 Structure of the operational control subsystem
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Fig. 4 Architecture of the supervisory control software
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Fig. 5 Main interface of the monitoring software
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Fig. 6 Operational control experimental
system for MGP
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Table 1 Parameters and boundary conditions of MGP
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Fig. 7 Tracking trends of particle size
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Fig. 8 Tracking trends to control loops set-point
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