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Synopsis :

GO-STOP system, a computer-aided diagnosing and controlling system of a blast
furnace, has been developed by Kawasaki Steel Corporation to detect abnormal
conditions of the furnace at its earliest stage so that proper action can be taken to
prevent any further deterioration. Unlike the coventional hearth-heat control models in
which oil injection rate and blast temperature are used as means of control, this system
uses blast volume as a main means of control. The paper introduces this system as

applied to Chiba No.6 blast furance, together with some results and discussions.
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GO-STOP System—A New Controlling Method for Improving
Stability in the Blast Furnace Operation —
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GO-STOP system, a computer-aided diagnosing and controlling system of a blast furnace, has been developed by Kawasakl

Steel Corporation to detect abnormal conditions of the furnace at

its earliest stage so that proper action can be taken to prevent

any further detericration. Unlike the conventional hearth-heat control models in which oil injectiion rate and blast temperature

are used as means of control, this system uses blast volume as a main means of control.

The paper introduces this system as

applied to Chiba Ne. 6 blast furance, 1egether with some results and discussions.
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Table 1 Operational parameters for

I

23

in the parentheses

Judgement on individual parameter ‘

It

il

fype of
judgement* |

1974

level judgement and items for categeral judgement with abbreviations

Categorial judgement

Pressure drop hetween blﬂbt and tnp (DP) | A ‘ Ou_rall pcrmc.ab;hty (NPI'2)
Flow re‘ustance mdex (F2) A

Pressure drop be1ween lower shaft and tup {13SPL. ) 1\ A | Local permeability (I¥S5P}
Pressure drop bctween upper. shaft d[ld top (DSPU) I A j

Hot metal temperature (HMT)} ! B Thermal sth 01 the tursmcx, (H1)
Thermal index (Ha) ‘ H |

leO in slag (Fe O) A &

LO gds utlhzatlon raho {E LO) | B Tap gas condition {GAS)
Top gds temperature (TGT) A |

‘uhp hole mdcx (SH) A l t.ne uf burden descent (‘-,H!)
Gas dlStl’lbUtl()l’l mdex 1 (center) (GT A | Gas dlslrlbut:on at the top (ILD)
Gas dlstnbutmn mdex 11 (penphery) ((J l'p) | C
R, S . e e -
Shaft stave tempe:mture (STTS5) | [ ‘ \'Vd” umperature (STT)
Bosh stave temperature (STTB)Y ! C’

_ Heat load of staves (STHL) C |

Slag ratio during 3 latest mps (SR13) 1 A | Slag and hot metal residuals (PSB)
lnput and Dutput bdlam:e of sldg (SI A(J) l A in the: hearth

* (ne of four dszerent types ofjudgement is

between the value of each parameter and the furnace conditions.
A, B, Cand ' in the table correspond to the types of judgement shown below:

applied for LdCh Upt!l'dtl()ndl parametur acu)rdmg to the relutionship

A B C o4
Good Caution Bad Bad Caution Good Caution Good Bad Worst judgement of all the meas-
L _— Y —— = uered data is assumed; mode C
Parameter Parameter Parameter is applied to individual judgement
Table 2 Operational parameters for variation judgement U ore 7‘;
and items for categorial judgement with T H Fz |
abbreviations in the parenthese o BTe : oopr !
o R, o _ i [ | 1
=T — e T e T T ! GTD N {oDsPY
Judgement on Categorial jud ent T -
individual parameter poral judgemen L il o 3 7“ o
Blast pressure Ty fhange n gusj ]V [ngrease in
Shor.t term (VBP-5) Blast pressure  (VBF) ' distribution ‘ prpssure loss
Medium term (VBFP-M) S,
long term (V BP- L) ‘L l
"Lower shaft pressure — e ey Cemmmmn
Short term (VSPL-S) | Shaft pressure  (VSP) [ osH
Medium term (VSPL-M) | Irregular = ‘
;
Long term {(VSPL-L) urden deSCent : TGT :
Upper shaft pressure S B
Short term (VSPU-8) \L l
Medium term (VSPU-M) 1 N B
) Long term (VSPU L) o Distartion varigtion in
Thermal index ‘ ot tayered | the rate of
Medium term (VHO-M) | Thermal index (VHO) structure chmical reaction
Long term (VHO L } — - — T T
CO content in top gas “ ”
Short term {(VCO-5) Top gas composition | T T q
Medium term (VCO-M) (VG AS) LoovBP po VN2
|
Long term (VCO-L) 1 YSPL | : vCoo o
N, content in top gas ‘ LowsPY | VHO
Short term  (VN,-8) e bo-mmoe .
Medium term (VN,-M) | Fig. 3 Operational parameters (enclosed by dashed

Long term (VN L) i

line) in relation to irregular burden descent
and its causes and effects (refer to Table 1
for symbols)

For all the parameters mode A ()fjudgcmem
is applied (refer to Table 1)

Note:
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Table 3 Calculation formulae or slip-hole index
and its deriv d[lVL\

i Symhor Formulae

Total oxygen blown into

Slip-hole index ‘ SH
tuyere during the period

of lust n charges
Exponential ‘ SHi = (SH),» w+ (SH1) |
dverage ! | X ({l-w) ‘
Difference SH2 .- ‘-EH - SH1
Summation SM3 j ":HE
Note: n and w are parameters.

i indicates sequential number of the data
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line} in relation to too low hearth heat {refer
to Table 1 for symbols)
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Fig. 4 Examples of variation of blast pressure and the results of variation judgement for short-,
medium- and long- period variations
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= BAC
\ PSR = BACK wuthm the present uppmg | tappmg)
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STOP e e - e - R - RN e —
i . . Decrease blast volume b 700 ~ 300
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| Nm ,imm
T |- e e
i All l)euwse blast vnlu:m. |.mdeun.lv by
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case | | 200 - 300 Nm *jmin

&.mn the next tdpplng edrlu_r {overlapped
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J tdppmé)

[ecrease ore (,h.l]' 5 hv 0 l ~A). 2 in terms
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of orefeoke
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Table 5 Comparison of the results of categorial judgement among three total judeements of GO, STOP and BACK
Aver 1ge of the results of categorml judgement*
S A — — . . - -
—— |
Total DPIF2  DSHP | HI l GAS [ TED | STT | PSB | VBP | VSP | VHO | VGAS
judgement ' | .
pigi S S - SRR IR
GO 1.86 1‘)3 146 l‘-)” HE 3‘) ‘ 093 1.96 . 1.43 1.85 1.96 1.43
SI‘OP 1.71 . 91 i I ‘71 l 07 1.79 l 29 0.96 1.08 0.96 1.78 1.86 1.12
B\( K 10 7[ 1 1.43 l SO .14 l 29 1 29 0.93 I 29 0.07 1.3 1.57 0.58

*2 I and 0 poditts are qmred lor( 0, 5TOP .md Bf-‘\(_KJudgement respectlvely
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