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Fig.1 Ball mill system
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Fig.2 The characteristic curves of ball mill
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Fig.3 The configuration of ball mill control system



E3H

SR e BRI LT s T4 5 T (11)

BRI A% 1 A D RS SR A O
JE 10 O 22 KMl 22 78 A0 3 i AR b AR i R
X B R | 3 B (R A T A5 B A R 1 KU
X — 5 1] [] B 32 S BR S LA A R B 4R
ORI 9 il % 2 55 20 o P 4 DA K PR o 4 o A A
P A ey 5 IR R s o g A R A o 2R
B o PR R IR | ARAS I T B R e A AR
A 2 O S R 8 PR 4 o
v, DORISEREBENLA g i 5 H Bk B Pl &
GEARLL PRt R GERT SEH
2.2 tEARIEHIERIET

R 45 ) 2% 1 FUBORT 5 61 28 2 3 B PID
R, X B DA g 1 T R B A AR
W1 PID #6245 0 11, #3881 8 2R BRUSTRY 92 il
1 PID FERIARZE G 07 58, MR Ot 22 R /N e ok
FOR 2 i 38 2 PID #5461, W 4, TE|e| = e MBIE
70 [ P S AT RO AR A AE _
el <z SEHMIEAT PID § %}
il HALSAE T A -
WS T DARIAR S A @ e 65
M [0 P PR ; | H PID Fig.4 Fuzzy PID
ﬁ%ﬂ%@d\%io controller

X FRORI A BRESHLA F 90 W 22 19 22 4k
76 L (= 300 Pa, +300 Pa) , & 77 25 725 46 #6144 [l
B (=50 Pa/s,+50Pa/s), 2 14 AAS G DL Bt AR
I E W RN T 4R 3 L (VB,NM NS ,0,PS ,PM,
PB), ENNM AN (-3,-2,-1,0,+1,+2,+3),

Ry AR UL | 25 BB - 45 %) S5 T R ok I i =
FARY A AU ) A A LA SR O R
B & U BORSERE SRS R (LR 1),

1 EWENEUE)
Tab.1 Fuzzy control table(U value)

de

e

-3 -2 -1 0 1 2 3

-3 3 3 2 2 1 0 0
-2 3 2 2 1 1 0 0
-1 2 2 1 1 0o -1 -1
0 2 1 1 0 -1 -1 -2

1 1 1 0 o -1 -2 =2

2 1 o -1 -1 -2 -2 -3

3 o -1 -1 -2 -2 -3 -3

PID i (9 2 24E 55 RAIERR ARG L, Ik, e
SRCEERS IR R

R ) 25 2 L SR U PID 424 & B3t
TR T SR A i (] g 4 47 o AR AR,
T Ay 7 o) o g e A 1 SR R A P BT AR
il F AN BE R N EREE LI S5 A AR ROR
P 2 0% A — AR IR P A B A
WA 25 T A R R DL SRR o 2 2 0
{8, 5 1 2 2 BB A1, DABI; 25 5 5 708 X 3R I AL
H T RE BRI

3 4EiE

ARG H 2004 4 2 HFFHWAMH, BATiz1r
R, MWEpris it Eam BN O R i
WSS + (30~50) Pa, BEIEHLH IR B A9 152 22
W R +4 °C, RN B 17 ff Be e 7 — NIl
FE B N, il ad 2004 4F 2~ 11 H A E B EcdlE et
F 52003 4F A4 R LA WS FFE i 2003 4E A
TF M E 223 kW-h/t, 8 20.4 kW-h/t,
ST R BF B FLFE R B 8.52 %,

SRz AT R I A R sl
5 TR P AR R AT

SE WK,

[1] B3, 3T L OB R RE 1 b 6 =X BRI PL L kY 22 58
[J]. fede 715K 2004 (8) ;28 - 31.

GE Wen-sheng. Pulverizing control system of ball - tube
mills based on expert fuzzy control[]J]. North China
Electric Power,2004(8) .28 -31.

[2] X2 Ehg bk ) AR, kR T BRI ALAR 2k 1 3k 0 4 )
[J]. WHEARS A E1E,2004,23(4) :48 - 50.

LIU Jun,MA Hai-lin,GAO Guang-fu. Nonlinear adaptive
control of ball mill in power plant[ J ]. Computing Tech-
nology and Automation,2004,23(4):48 - 50.

[3] Efl, sl AT &5, ik Uk DL Ty 2
RAFF[]]. v Jy R %4k ,2005,32(3) : 66 - 68.
WANG Yong-jian,ZHANG Jian-yu,LIANG Wei-ping,et al.
Thermodynamic modeling and simulation of ball-mill pul-
verizing system [J]. Journal of North China Electric
Power University,2005,32(3):66 - 68.

[4] EERZE R0 50 BRI LB R G038 47 R84k 20 A0 42 1
WFEE[) ], BB Tk K224z ,2002,25(4) 605 - 609.
WANG Tie-jun,ZHU Feng. Characteristic analysis of the
pulverizing system of the tube coal mill and control stra-
tegies[J ]. Journal of Hefei University of Technology,
2002,25(4) :605 - 609.

[5] fE4E JIRAS  F W A5 AR i =0 by R 488 e

MR RS [)]. BRGS0 ¥ H,2002,14(10) ;
1340 -1343.
YUE Heng,ZHOU Xiao-jie, WANG Xin,et al. A simula-
tion system for intelligent decoupling control of coal-pul-
verizing system with ball mill[J]. Journal of System
Simulation, 2002, 14(10):1340- 1343.

(6] EARMNK. Hilk R G EREL MBI AL A R ARSI 1) ], Tl
RS A3 E 2002(1):23-25.

WANG Dong-feng. The MAC decoupling design and its
application to a ball mill pulverizing system[] ]. Industrial
Instrument and Automatic Equipment,2002(1).:23-25.

(7] XV R B TR A0 IR E EATL 1 Ry 28 490 119 328 I AT )

FERILI]. 30 TR ,2002,22(5):1969 - 1973.
LIU Chang-liang, LIANG Wei-ping, DONG Ze. The hie-
rarchical fuzzy control algorithm for ball mill pulverizing
system in power plant[]J]. Power Engineering , 2002,
22(5):1969 - 1973.



[8] M, M AR AR 20 Boim 45 v [ i @ =Bk B A R 40
FI 42 i SR S SBR[ ) ], K BAT,2005(1):48-51.
SUN Rui,XIAO Bo-le, MAO Min-giang,et al. Automatic
control strategy for intermediate bunker type ball mill
pulverizing systems and its application[]J]. Generate
Electricity Equipment,2005(1):48-51.

BRI WM A S il O R AL A R S A
il e At S R ALY . E T ,2000,33(9):57 - 61.
LU Jian-hong,SHEN Jiong,YANG Rong,et al. Study of

control strategy for and its application in tube coal mill

—
=]

system with intermediate storage bunker[]]. Electric
Power,2000,33(9):57- 61.
(107 EARM. MR E A RGNS [)]. s T

,2002,22(3): 1793 - 1796.
WANG Dong-feng. A comprehensive optimal control
strategy for ball mill coal pulverizing system[]]. Power
Engineering ,2002,22(3):1793 - 1796.

(RfEHE. MEX)

EERE .
FEBE(1955-), % L AFEMA IHHE LA A
B 5 @ A R SRR AR 42 %) (E -mail : wu.jg@ntu.edu.cn)
RIEH(1955-), %, MhFEA @l #ik Mt R F
WA S & A F a2 6h Sk it 32 B B K (E - mail ; zhang. pj@ntu.

edu.cn) .

Control strategy for ball mills
WU Jian-guo,ZHANG Pei-jian
(School of Electric Engineering,Nantong University ,Nantong 226007 ,China)

Abstract: Ball mills are strongly coupled, multivariable and nonlinear system with violently varia-

ble operating conditions. Usual control strategies are ineffective. A new strategy is put forward

based on analyzing the dynamic characteristics of ball mills. It uses soft sensor to get the infor-

mation of mill load and uses coordinator to effectively control mill load and output temperature. It

controls the inlet negative minus pressure via the quantity ratio of hot and cold winds. In order to

ensure the dynamic response and static accuracy,fuzzy PID controllers are applied. The actual

application expresses that the proposed control strategy is simple,reliable and practical.
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