ERECY R FESeEEEFIR 1998 4£ 9 H
Vol.8 No.3 The Chinese Journal of Nonferrous Metals Sep. 1998
. ®
TS BB RS & e iR it I R 4
Tﬁkn%ﬂ% 15 85 Bt ‘ﬁHI. |,\é
2 F TarYg M O skFEL W OAE
(hE Tk K¥m 4R, K 410083)
X8 TR AR RE
(HHEER) T, VU T 810108)
i E CEGIE RS M LR ARG ER R HIE AR, DL BARE =1 fE i 5

BOR, TR T UGS 40 v R RERORI A B R 0 . AR G R ) M G A S5 60 U7 3K, O 3 2 oy S 4 5
(LB R AR TR S N AR LT R W AR ARG 4 DT RGN . 2
ITEERRY, SRGEHILL, HHEE R, BA EE R REROR M2 () N E .

X[ W
PEESZES TF335.2 TFS21

MR RIS BT TR RS

T A PR AE 2 — Bl R R AR R AR R
g8, BATRAKAENE, RAeLRIKES
SATHE LSRR SR, MR AR R 2
FZUH A A REAE LAl . D, X 1K
PePExt 5, KR RS 5 ik PR A 8 A
JIE A 5 15 B WU ) 2 1 28R . 80 AR LA
oK, B AMEIBEE = R TR 4 F AR BT
R T s OREAT & R R 2
ERERIT R N HE A AL KRG
BRI G F R R SRR > Y RIE A
80 AR I ASK A 25 [ A B A B0 LA A 42
RGRHAT T RINBORSGE, FFITRE 7B A
BB SRR MR P REH
R B P A ORS00 L A R 1) 45 4 v )& 70
FACHIKF, 55 E B BBV R A v RRE L
FERILL, fAAERGEMERZE « B P ITRE =%

R AMELLTRAM e RA 2, HAEME A e v

JEURLBRAE P fiE L O Vit ) 1 fig DA S N T A
IS5 7 THIAFAE— B M LR i o) 8, PRIk 2
IR R B S A 5 70 P AR ) R
SV FR bR 0 2 SRR VA L B sk [ Fr

@© HEZEE AT RIH (FHZ %] 19951108 5)
W, 5, 3448, BlER, Wt

JEREKF B H Ax . ASCHE B E s 8 o st
MR e T ik, LR Th A8 o | R L
S A REVE R4S R BRSO R R 4, Rt
T ERMREERARBEME SR TX—H

TN

1 RFEESMRgit

B A PR AT RO & A R
B — AN R AN AT o AR TG 40 F g A A = T
SRR A, R R %

(1) ABRPR S B o0 AT N, REER
H“DDC( HHEE 7 H]) —SCC( M TE) " 1y
PR A AT &

(2) B—EHMELES -G EEIEN
DDC 2, & 20 H % S S 3E 4T F R R0 R B
AR RIRE )]« HLEs AT 4 A, i ad DAY
OBk (BT ORHINT] 7] R ) A0 2 BB (B
TR EE) A TBE, X R AR 1 kL T A R A
ST P bR AR A o S i R TR A L DR T
T 28 S I SR EX PR e S A DA Ak 145 S R A e

ks B 1997- 09- 24; BREIH#: 1997- 12- 31



+ 558 ° o AR IR

R A U B SRR S AT 2R R
A R BEL( AR FRLBED) L 1T R FELRH S R B R
AR ) EE S — R AR B, DA e
PP AR ) 32 E SR —— AR R T 2 TR
AR BT R R, B LA R F BRAR i
I & 5 B A 5 s 256 1R B ROR 2361  vk
KESZH T DDC e i 17 R g8 —%
FR 2 .

(3) B DX H & B Bl E
T ) 486 B 586 T MHLAE N SCC 2 . %4
TS5 4&, X DDC 2% (& KB i 2%) iz
AT AT IR, FF 77 B A4 b« 48 42
S AR T oL RIRE D) B ARk iE 3, Oh ik,
SCC 20 N iZ )R 1 fig 2 M4 45 Fh i s i A o
ARG B, FF X B RN TR, s
RSS2 W, BE T SEHLN DDC 2R 1) ¥ € H 1
DA TR N TEAE S 4P e v S S
IR B R H I, fE SCC b it T — AN
TYHI(Z R =37 B ENLEh A7 B s 2
MR BT RE, FT0 il o A i k- 4y
(1) EE 22 IE 2 20— 0 L B RD Rl e o T
(FE3E R . RRRK B | (R E s ) AT AR
ANEPTEAITE; Wk TN T ALK
RAET ARSI CW RS, HTXE1T
W AIE A AL GE S S5 AR R, IR T —
MHAE R RS, HTRIALR W 2
P - ANHLAZ B ik F2 M A0 DL R ik 3 Ak 2 4
ige . M THEL R T REMNBHE R, o
AT — & TEUL, E5h—6aE/2
Wr v RGEMALRE W1 REN LML A
Tk RS232C J@ I 0 H .

(4) FAXIRE SCC Fy R — A
PL alpha /NN AZ O 1) Jep 3 v, BIZEZ &R
ZiH SCC iz EnJ ULy & —A MIS( & HE &2
REE) e, HSEIE A v E AL 2 BB
IR N IZ AT G, A& X I SCC A
KT H T RS S RAEL B TAES, il
ARG R AR S ) H RS T A G2,

FT LA BT WA RO T R G
(R SE AR B 1 R

1998 49 H
R (MIS)
rfﬁﬁf"_*'—___"ilféﬁﬁ“__}
!ﬁﬁmA. M4 ! ; %ﬁmk!
TS gl T
(s mnsuem R L] || et |
LF5% | | Fa% ﬁi iﬁ F A% i
H ] )
1 Bit bus | I i
L gD | |
Bt | M
j EidE O |
&% | F .
AL LK | o] [g— 22
molE ﬁfﬁ & Y
1 BuEn |
N R
o A

B 1 B REROR 5 T &R G B B A B
Fig. 1 General structure of

intelligent fuzzy control system
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Table 1 M ain specifications and index

[tems 30 test Potline
cells
Bath temperature/ C 948 955
Cryolite ratio 2.40 2.58
Alumina concentration/ % 2.84 5.00
Anode effect frequency 0.28 1.20
Average current/ kA 155.6 155. 6
Average cell voltage/ V 4.198 4.120
Current efficiency/ % 93.57 89.05
DC energy consumption
/(kWhet™ ) 13372 13790
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AN INTELLIGENT FUZZY CONTROL SYSTEM
FOR ALUMINUM REDUCTION CELLS

Li Jie, Wang Qianpu, Xiao Jin, Zhang Taishan and You Wang
Central South Unwversity of Technology, Changsha 410083, P. R. China
Liu Gang, Ding Fengqi, Bian Youkang and Wu Zhiming
Qinghai Aluminum Plant, Xining 810108, P. R. China

ABSTRACT An intelligent fuzzy control system for the prebaked anode aluminum reduction cells was developed by
comprehensively using intelligent control techniques including fuzzy control, neural networks and expert system, and the
techniques of orrline simulation of ”three fields” of aluminum reduction cell. Twohierarchial distributed control pattern
was used, and four sub-systems called reaktime control, bath-temperature and freeze profile omline simulation, cell state
diagnosis, and organization & supervision were designed for the control system. Running on the 160kA prebaked anode a-
luminum reduction cells showed that the control system possesses good rubustness, high control accuracy, and good

prospects of wide application for increasing production and saving energy.

Key words aluminum reduction cell intelligent control fuzzy control expert system
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