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Development of Refining Control System in Combined Blowing Converter

Based on Exhaust Gas Information

Jun-ichi Fukumi, Chihiro TAK1, Toshio HATANAKA and Hidehiko OGURA

Synopsis :

Mass spectrometer for analyzing the exhaust gas was mounted at No.2 BOF shop in NKK Fukuyama
Works, and the level-up of refining under the computer control system using the exhaust gas information
has been achieved. As the result, the continuous estimations of bath temperature, [O] and [C] etc. have
been enabled, and the accuracy of end point control has been much improved. Moreover, rationalizing such
as reductions of flux and steel making time has been achieved.

Especially the productivity has been remarkably improved and the production amount has reached to
330 000 t month under one vessel operation with two vessels.

Key words : exhaust gas information ; mass spectrometer ; computer control in BOF ; prediction of slopping ;

quick tapping.
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Table 1. Main specification of mass spectrometer. 2T Wo,: FFNEBRILE (kg/t) (BB ORAF 7
Item Specification 0:@ Insd @i‘i %’:J:“ l/’ iﬁp\]fé 2 5%@1&)@@ % %
Type MGA-1200 of PERKIN-ELMER Corp., USA = c:iﬁ—j—_‘%) AC: k& (kg/t) fi fitiame R
Analysis 8 components 8 (Nms/min) fo : ﬁkﬁﬁii (Nms/min) Q: J:M( S

(CO, CO2, Ny, Hz, Oz, Ar, CHy, He)

Measuring range

80 COg, N2 0 100%

~20%
Hz Ar :0~10%
:0~2%
CH4 :0~1%
Accuracy +0.2% over full scale (Ar, CHy, He : £0.5%)
Response time 1s (90% response)
BICBWT, RERETIE s BECTH 7245, ATV 2R
FALTIE, W 18s 2T THEMBaINA, 4, FAET

BRBFOBAZEEB LUK L T AEDORED -0
D Ny, Ar DEEILATHE & 2 o 7.

3-2 B4 A SERAERE
WRERIEHR (LEWR & 2 &M,
HAEHD»S, Fig. 3R LEEE, COTANT VR
BENRENELT 5. SOBBRERILLZDH(1),(2)

XTHh5.

m%=yﬂﬁmJﬂ—L<mA»mva ----- (1)

AC==ﬁ/(M(V,A%—m(FDdﬂ/WM .......... (2)

BRI ARE) LB

% E (Nm*/min) F:BIEEEAE (kg/min) V:HE
H AR 0, CO, CO, & (%) A:FORAZER, 72
ERM LA A8 (Nm*/min) (JEKE 2 & OG FR/8—
SHAD Ny, $7213 Ar HANT v 2Hh b ERIL S
n5.) Wy:B#HE (t) h:HEH C&E (kg/min) h;:
f#s C & (kg/min)

0 Wo,, AC BFROBILRIEEH O b /3T A —
y—ThHby, 46, ThoD/85 2—F —2PFETN
FEIERT AL L LIS, FIETIVOBEICHN.

FARR L2228, HET AGHEIZ, HADILES
X O HTLERER B 0 72 %, FFRBUGR L TEBA DAL
B, EFVEBERLEODICER, ZOBD W, ACZ
NEFNORCEYFHERC PRHT L LDV EETHS.
BRicoREERIA T, ZoORMYERTALILIITET,
Fig. 4 BX VP Fig. 5 R LAERF—FICEDE, &

B ATV, (3), (4)RNZFEALBRERANO G
BEFHLE. (BB, Wo,ld, ¥7 5> ADMERZ

PODEEMTHS. )

Table 2. Data sampling for model calculation.

Item Measuring apparatus Frequency Time lag*
Gas composition Mass spectrometer Every 2s 18s*2
Exhaust gas flow rate Orifice meter Every 2s 16 s*3
Bottom blow gas flow rate Orifice meter Every 15s Os
Oxygen gas flow rate Orifice meter Every 2s Os
Addition rate of coolant and flux Weigher Every 2s Os

* The standard point (0's) of time lag is defined to the gas passing position of converter mouth.

Time lag of gas analysis= Gas transportation period from cenverter mouth to gas analyser (9 s) +Gas analysis period (9s)
*3 Gas transportation period from converter mouth to exhaust gas flow meter
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Fig. 3. Conception of model
of various reactions in the
BOF vessel.
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Fig. 5. Change of decarburization efficiency on
last stage of blowing.
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Fig. 8. Results of bath temperature calculation.
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