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Fig. 1 Structure of CBR model for static control of

converter steelmaking
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Fig. 2 Two patterns of causal interactions
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Fig. 3 Structure of case attributes

1.2 EBIKEE

SPGB I 5 ) A L A R O G R A Y
7 10 RURS o fige 11 B il A O B BRE D e B i
YT 5 45 (R ARARLBE 9 T AA. A 0 2R 0 K
RITIEA F AR 2 AR 51k R g 5k
SEDSTTE T FE R B, AR AR 5 I R A AH ALY
A T K R AT B B A Bl ZE 45 Y i T S 0
H.

R A 22 M50 485 3% 1) 285 40, 4 ) ot 5 B R 1 R
T 57 J PR A B2 R LB i R S BB Ak 1 4
JR A5k
1.2.1 BHREEAMMEGTE  Z00E R
PS5 A7 1 T2 H AR AR G, EEAHE KK H bRk

JE A i 1 B G e A B K O A A A% B T
AFER. B R PE AL B3 T

simy = Sinllaim?(‘,(f"f'c) ‘;Sl‘maimg(fvfc) (4)

A s simmy S S WO R AL E s sim o ¢ A B R
i 5 38 (8 AR AL+ simm e, 0 B IR R AR A AR E
FI b il B2 0 E AR Bk 75 R ARLBE A 3153 5

SUM gm0 (fsf) =1— rrlaj)i{_iffo‘} )

Forpr fo O S B v A S 00 ) s B PR A A
20 3 191) 14 8 R AL
1.2.2 #ZRuwmmAstd SHEEEMEM
ALLRE 9 T 535 125 A ] i 465 Ji P A AL JRE SR ] e 40
UEVETHE R Bk IR 2L m VE AR B i 3 SR 45K it
Frita.

T o 12 22 I 1R A BB, AR ADLRE B 55 5A
A F PR

3
sim. = Zw,&im; (6)
=1

s sim Ry 090 i 2 J P R R AR BUEE 5 5im s
— B PR S BARLEE | 23 3 R R B 15 B L BOK
F R LRI AR E B X 3 AN B MRS AL
w; AN IO A e PR £ B RTABLEE AU Fh 22 56
JE.

S IB PR A T JE M oT 3R i S R A
R AT 922 30345 i PR AR 5 B A DL EE

2 Cwysimy ([ fes )

sim; = 2= (D
Zw

Kfom BE NEEESTEENEG L Y
FIORES i DB G AN EEE: fo, NER
BESRSE AEEESTE; AR MM
simy (fis fey) NEINBHEESGTE NMEtEW
AL , B2 AL, 3 A K (5) Frm;
wy N NIREES T S A JE AU AL

i FCE B ot R

B TR JE AR LR A AR o 25

s, ZJIE(.si7nf—m)2 (8)

n-

Forbn o S v S0 B A B sim R 2T SR 1




596 X # ¥ L X

S

¥ ¥ # #5148

R R A S A5 A R A L
sim ;9 2R 5 5 b BT A TR AR
B0 F 349 £
BRI (8) AT 45 50 0 2 45 J e L1 119
FN AT R
5

w,; :”7] (9)

2

Xif M [ B S L 45 A sim B4 R4 T L 0

o; 1/, BIVAS TR 9 28 4610 7 i s M 1 i 22 S N
W 3RIR % B PEAE X 53 45 A S ) i AU R BE B AR
ANTR DU 7 AE R A5 /N R AUAEL. A R )19 00 TR
TRERMBUAE.
1.2.3  F6| BmRAmnm ey kik O RA R
JE sim W] H S HBOE M AR LR R 2 JE 1 A 0L
M4 G A5 BV (R AH 0L 32 A0 45 55 80U P A
LR N S B E WA TR RR N sim, =
{simyssim.}.

SRS Ea s R E S KSE S E
T 22 45 ) I M T R AL, 3 R R — o g K
T AR AL EE 2SR A S 401 s AE ML A b L ST AT
191] 15 3 % 2 191 100 %) 32 852 J R AR ADLBE L OR300 45
S AR AL EE B K/INBE e HE Y 8 5 Y i R %
S i PR A BB (A KA b A DT sl B Ry e Y
AEAL SR 191, AL 28 461 1) it AE T — 20 i 22 9 5 ) oh
.

R 455 22 011485 3% 1) 285 ), o S 01 A R o R 4 TR
U YRR S R 4y WA R AT T R R
P18y 28 B0 2% 2 3 S T M 5 MBI A R 1 L L R 1 K
R e 225 L P 22 08 Tk 1 SR 0 G R A S
SE.

1.3 RBIEMHMEZIE

ZE BT FH R Y R ) R A O B B 4
i+ 2208 5 R 1) 7 X B2 5 e 30 X 224 T ) R R 1)
i e Pk

i R R R AT B 5 YT ) AR e A
S A 1 A o A FE R R0 2 18] P A ) 35 >4 T (] A %
TR RIEA R

k
D Cwis)
_ =1
* ’
2w
i=1

S (10>

E VG L bV N TE SN RS SR K E S
{5 FY it 3 e Ay A ABL 2 491 9 K5 w0 SASUAEL s FERVIN
A sim..
L4 RBFfERgEd

ST B A7 R A B Xk 28 BB 4 B AR e Y as AT
Oy B SR AIAE A L AT LA S R A S 4. {H
W A ™ A EAT 2 3 R 58 401 I 1 o R i K L e IR
RGBT ROR 5 B S AT dE LADRAIE
B TR AR AP U A WM 4 SR T
SR 5 Dy s S0 B AR ABLRE /N T — A B AR, D A A
AR Ry — A~ I E S A A S 051

2 fi FEwEsE

A ) — R 150 t B b R 3 R 4 0 S PR
AR HEAT O LR A R R 630 WO fl I
H 2k 2 DR 24 iy b i B k. R R T 500
WA SR 22 1) P v B SR 49 L X LAY 130 ZH BEAT
HRAS 5.

i 1. 2 R BIK R ITEAE RO EPE RS
55 501 PR B IR R BE R S M ET S R AR
LRITT 13 A 22051 f A T 53 22 17 K 8 IR 4 A
R R TS HUT RS 501 B R A7 it
T8 ZE M o A A 1B B8 0 T R — A
WL HE S8 A 130 W B B A s T 58 R4
TIE 58 131 14 BT
2.1 BORTRREE R

iz fRE AR Ty 1 % S B B AT 05 L L A 2
AW AR A 5 S B 2 ) 1 12 AR R
220 302.36 m® R ZERE Ny 500 m? B 4 A
K 90. 00 %6 ; ¥& F 5 A R 9 A5 R T B 5 S bR
2 W BT HRARZE N 0,65 t,iR2ZMRE N 1 ¢ i}
(MR R R 86. 15 06, fdf Y 8 {91] 4 31 1 430 1) ik 4L
i Q, MR AR A& Q. 5 PR M) iy ith £ &1
Ay ANE 4 F5 FR.

2.2 iEPEA AR w1 R BUE M BRI b gk

W AR 56 R 43 B 1 5 6 1) s vk 0 W 2 L Fh
WU/ TG R Y SR % B HL AR A R R Y
B, T 01 PR e dr. o T i — B R
A RO R I B SR G R a3 A R 0
AIREAL (C-CBRO T 45 3R 5 e # 2  AL 5 AE iy 5



A TFHERKX AWM CBRE R R T # 7 KW A5 = 597

5 4 3 BN i
151) e P 1) 5 AL (CCBRO TH58 25 PR AT 8, 45 2R
# 1 fR.
10000
= 9000} | .VSQV“
i 800ofy it 1 ko TN
St e

7000 ' ! .
0 20 40 60 80 100 120

N
B4 REEWHEE ZIRER %

Fig. 4 Curves of calculation values and real values

of oxygen blown amount
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Fig. 5 Curves of calculation values and real values

of coolant addition amount
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Causality-based CBR model for static control of converter steelmaking

WANG Xin-zhe, HAN Min~

( School of Electronic and Information Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Converter steelmaking static control is the basis for dynamic control. The accurate static
control for the improvement of dynamic control and the improvement of endpoint hit percentage is of
great significance. Case-based reasoning method is adopted for establishing the converter steelmaking
static control model to calculate the oxygen blowing quantity and the addition of coolant. Causality
analysis is used to establish the attributes of the case to enhance the validity of attributes selection and
reduce the complexity of model calculation. Simulations are implemented using real production data of
a 150 t converter and results show that case attributes selected by causality analysis are effective and

case-based reasoning converter steelmaking static control model is feasible.

Key words: converter steelmaking; static control model; causality analysis; case-based reasoning



