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Development and Application of Blast Furnace Operation
Control System in Hirohata Works

Takahiro FuKuDA, Fumio NAITO, Musataka HIMEDA, Tetsuro SUETAKI

Michitaka NISHIO, Kiyoshi NISHIKAWA, and Mitsuo KANBE

Synopsis: : o ‘
For the efficient blast furnace operation, a computer system having following functions was:developed
and has been used in Hirohata works. . . GRSt
(1) Control function of gas flow distribution : The accuracy of gas flow detection can be improved

by this function, and the éfficient gas utilization has been achieved. : foe T
(2) Control function of heat balance : This function consists of estimation’ model and operational -
guide for heat balance operation, and it helps stabilization of hot metal quality. .
(3) Prevention function#iof abnormal condition : The abnormal condition can be forecasted and
prevented by this function, and the stable condition in blast furnace has been obtained. . : .
(4) Function of operation analysis : This function supports other functions by rapidly analysing ope-~
rational data. ’
These functions have been refined according to the change of circumstances successively, and contri~

buting to efficient blast furnace operation.

1. #&

%Ffﬁﬁ%@@%&fn«xfbb,biﬁﬁmo
FERIEA ML ShT W, 46T, SIS
WA E R B 7D, FROREE T2 51 HEE &
SHEL, TOBEHRICh & S BESENINETHS.
VL =R VAT ARFIALT, TheyERT R
RERMAOEBF CRT LR TW ALY, chbpvx
T AR, PEROEEERBIC L &S EFE Y TS
AT ABI0 LIRS L N ARRE SN & B
TNTHET B VAT AW~2) L ik 7,

IRIBBGRATCIx, 1977 £ o h s D v 25 A%
ML TRFREL 2 - v LTBL, FhryE
BEET 70D DOBEL M B RESE v 2 5 A%
BARL, 4®IPFCEALL. v A7 ADBEE, g%k
MOBESGHET, BEOWE, BmMxELmM:, B
HEETEEED IVWo AT AL LCEFREOHRIb

il

FELTWA. UTFTRY AT 2A0BEE BRERBE O
THET 5.
2. BEFRXEE>RFADELS

21 BFREEBOEZS

I BT 5P ORENIE= R P CLELLRE
DESHE TIRCHERT 52 L ChHHH, FORbdIRIL
RDOBODREHEETHS. Tibdh, BIESrwR
R, K AR S HORBE LB THEER = ¢
AThHY, zOBELXEET D ET, FROREBYILE
THIENRGERLHEETHS. LT, FADORE
B D & DWT X RO BER G BIRT 5 - &
DE2LOFRBTHS. i, BFEBECES TR EHKT
WL RBEOREY R BIBFETLROR LS, F
THRCLEELRITL, FOoBLIIELRLIDOL LS.
WEDT, BFOBRERELXIET 3 - & ABFREeE
LDE3OFETHS. :

WA 57 £ 9 ARSMERKQITTRE WM 58 4£2 5 28 HEH (Received Feb. 28, 1983)
* B ARG (bk) KM%k FT (Hirohata Works, Nippon Steel Corp., 1-1 Fuji-cho Hirohata-ku

-+ Himeji 671~11)"" "+

*2o 0 H ARG (RR) I A0 8 gk 7 (ﬁ. ¥R A 8ISk (k) B F$8kFT) (Hirohata Works,"Now Kamaishi Works,

Nippon Steel Corp.)

— 51 —



52 # &

%70 4 (1984) H 1%

—7, BFTEET5CIOEE OfF% ORH,
@FEBDO 4 EENR D LA, ThORETHFEEFHEH
BRODDEEZ BRD.

OBRFEHEE : EAMLHT, HAWHM, FTFRY

4R, PPEESKE, PRV,

OfFEEHIENR : BrgirE, M

QRMEEEH : FHRRBRE, FRHRK, NHEERRL

@FERIEFEEH  FRRER GRE, NE, B, ®

Jotk, RiEsE)

EERoOBEERCOWT, W0 3 o0 EEREYE
BT 5 fo b RS CLlR b PN % B R g
VAT AERBELHRAL TS,

2.2 LRFLBEBDEZS

(1) HAWHHERYAT &

EE OBEREYIEET 5 ETRVEELAFTEEA X
FEROHARDHHTH Y, TOMBBELEFHR LV
ok Xb, BFREORELERY 22, FHON
ABTRR L BZBHROM EERDIDD VAT 2%
BELI.

(2) FEaflf A7 4

BE 7w e ADRMTH HBESORE BHEE, B
$ERSy) OBFBIXEETHY, Tok#Eb, BELLE
PRESERIROBHRBEL LS. LT, BHiBEx
FHL, T DD AT ARBEE L.

(3) BEEREBIELYAT &

EEOBERERHIET D, RECVWKREFERT
CBEHEHYRT, TOBERLERETFH T 7V a viE
REBIRECAT D v AT A BRI

(4) HREMBYTBGRE

B OBERRAYBET —BZDIST7 4 vy 75—V
ELTHERL, ¥, Hat@BHFELZHAWT, BEF -
2 MORPBEROMH L IFKOTFHETIZ &R LD,
EFEOBE & — vOFE{LE BT 5 D DOBEEX BIR
L. coEN LRSS oo+ 7Y AT ADRRICED A

Items for B.F. operation control

hohTws., Fig.l mwohbovyA7T aBERREYR
<.

3. RAFLAOBELBIFREADER

3.1 HARDGEEBIRT AL
3-1-1 v A7 ADMEEME
HARDFAEBR Y AT AOEBEBIIKROLDTHS.
(1) AW/ CLBsEE
QYR E = — 7 ADRBELF, B TERESMOHE
QYRFMOEAYERELIRD 75 7 1+ » 7 FR
(2) HMRBEFE» AW AL REEE
QW AHHOAR T v AEROHE
OHRBEDH ARPD 777 4 v 7 T
(3) EBHAF AT RME
DOERFADHF ARSI OHE
QXBRHADH ARE, ROD I F7 4 v 7FR
(4) FEEIAF AT R
ORLEEHR, RO, BUr~rofEHE
Q@F B A MOFEERE, EAD 777 4 » 7 &R
(5) MBSk T4 D EGBEE
OF NRKEHEROHE
QEAYOKETEE, R, BTEELBOIIE
O, AV y 7DOHE
3-1.2 AT ADEBEHR
(1) MBS vABTERORE
BECERFASME KA TO A 7 v AD
BEECHSH. FoC, FHCREBEINCREN, EHG
HEZDF— 2 b T ARSGHOME 7 v ABHRDI
D AR A fER L 7.
MR- v2fgEk 1

= 3 (Max. (W) /Min. (W)} /Neereeeeen (1)

=1

-

A7 v A% 2

Functions for B.F. operation control

[Churglnq moterial distribution ]

[6as fiow distribution ]

Control function of

gas flow distribution

|§as permeability

Instrumentation
Q LHeot balance .

of blast furnace|

|Churglnq material property

Control function of
E> heat balance

[Furnoce profile

Prevention function of

abnormal condition

]
}
|
G [Hot metal ond slag level ]
|
|

Blost furnace LLeckage of cooling water

g

I<j analysis

Process operation

Function of operation Fig. 1

. Configuration of blast furnace
operation control system in Hirohata

Works.
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Fig. 2. An example of relation between circum-
ferential balance index and operation condition.
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1D, 2D, 3D, 4D : Circumferential direction
Fig. 3. An example of stereographic displays of
gas flow pattern.
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Fig. 4. An example of analysis results of
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Fig. 5. Comparison of Si% in hot metal between
actual operation and estimated by A.R.M.A model.
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Fig. 6. Calculation flow for operational guide.
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Fig. 7. Preventing flow of abnormal

lChonneling or heavy hanqinLH ,I‘E;eyenfion from abnormal condition |

condition in permeability.
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Fig. 8. Difference of top pressure variation index
between abnormal condition and ordinary condition.
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No. 4 B.F.
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Fig. 11. Configuration of computer system.
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