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Analysis of the All-Coke Operation at Fukuyama Blast Furnace No. 3

Syuji KAJIKAWA, Ryoji YAMAMOTO, Ryuichi NARAJIMA

Sumiyuki Kisuimoro, and Kazumasa WAKIMOTO

Synopsis :

NKK's three large-sized blast furnaces have been shifted to all-coke operation one after another
since January, 1980, and operation of the blast furnaces without liquid fuel was completely achieved

in April with another tar injection furnaces.

Regarding to the Fukuyama Blast Furnace No. 3 (3223

m?), NKK decided to operate it with increased blast volume and higher blast temperature and, in
making efforts to solve operational problems and to achieve improved operation, obtained some im-
portant findings. Based on the above information, all the furnaces are continuing smooth operation

owing to proper gas distribution control and furnace heat control.

According to the calculation based

on operational results hitherto obtained, a productivity coefficient of approximately 2.3 t/m3/d is ex-

pected on a monthly average value basis.
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Fig. 3. Transitional changes before and after the
all-coke operation (Fukuyama No. 3BF).
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Fig. 4. Relation between frequency of slipping
and flame temperature.
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Table 1. Substitution ratio of oil to coke
(Fukuyama No. 3BF).

Sonventional | Al - coke operation
Oct.~Dec.’79 June. ‘80 | difference(aCR)
Fuel rate(kg/t) 441.8 459.3 17.5
Coke rote (kg/t) 411.8 459.3 47.5
Oil  rate (kg/t) 30.0 o -30.0
Apparent substitution —_— : -
ppa rotio & |1 . .58
Bla?gotemp, 1319 1269 - [ -50(50)
Blast Moj 8. 15.8 70(4
= (9/NmY) & oras)
é e | Sl @ 0.34 0.38 0.04(20)
o
© = | sinter (9%) 78.4 82.0 36(36)
Vo
§ § Pellet (%) 47 . 1.6 -3.1(186)
5, |coke osn(o) 10.65 10.95 0.30(2.1)
O =
sm& ;?)ﬂo 320 . 324 4(Q8)
g
Hot 14 .
metol femp) 90 1501 e
Totol —_— — — " (139)
Corrected substitution —
ratio x:2 .12

*1  Apparent substitution ratio : Increment of coke rate/Decrement
of oil rate

*2  Corrected substitution ratio : Increment of corrected coke rate/
Decrement of oil rate
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Table 2. Changes in carbon and heat balance by
all-coke operation (Fukuyama No. 3BF).

Qil iniection All - coke operotion
Oct~Dec., 1979] Feb.,1980 June., 1980 -
g |3 Coke 363.2 426.8 +63.6) | 4023 ¢+39.1)
£_|Bloit , Tor 27.8 0. (27.8) 0. 27.8)
g | ”|Lime stone 0.4 064 02) 1.0+ _06)
§§ ‘éGasﬂcutlon 3427 376.6 #33.9) | 3538 (11.1)
£ =1 _|In hot metal 44.8 447 & O.1) 447 (+ O.1)
8 |38lin dust 39 | 614 22 48 ¢ 09)
Total 391.4 427.4+#36.0) | 4033 (+11.9)
Combustion C 546.7 615.4 +68.7) | 5480 & 1.3)
5 CO reduction 56.8 59.8¢+ 3.0)| 586+ 1.8)
E[pensible heat 459.7 433.7 (-26.0) | 4496 (-10.1)
o [Stog formati 44,9 - 454+ 05)| 455 04)
3§ Top gos 45.4 | 68.40623.0)| 439 15)
£ 2| [Mera, Siog 480.7 493.5 ¢+ 12.8) | 488.7 (+ 80)
§'2> 28.6 31.8(¢ 3.2) | 303(+ 2.1)
= 329.7 328 1 ¢ 1.6) | 344.9 (+15.2)
:§ 14.0 9.7(- 4.3) 109 ¢ 3.1)
28.5 28.4¢ 0.1)| 2864 OI)
181.2 194.4 #13.2) | 153.9 ¢-27.3)
Total 1108. | 1154.3#46.2) |1101.6 - 65)
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Table 3. Changs in the blast furnace energy consumption.
(Fukuyama No. 3BF)

Operation results

Energy (%103 kcal/t)

All-coke aperation

All-coke operation

QOil injection ————————  keal Oil injection

Oct.~Dec. ’79 Feb. '80 Jun. ’80 per unit Oct.~Dec. '79 Feb. 80 difference Jun. '80 difference
Coke (kg/t) 411.8 477.7 459.3 7200 2965 3439 +478 3307 + 342
Oil (kg/t) 25.6 Q 0 9947 255 0 —255 0 —255
Tar (kg/t) 4.4 0 0 8700 38 0 — 38 0 — 38
Gas consumption at H.S.

%103 (keal/t) 5% 455 512 — 526 455 - 71 512 - 14
Moisture in jection (kg/t) 0 10.0 4.0 800 0 8 + 8 3 + 3
Power consumption at
Dehumidifier (kwh/t) 0 0 1.9 2450 0 0 0 5 + 5
Power consumption at
Blower (kwh/t) 69.2 75.4 80.7 2450 170 185 + 15 198 + 28
Total energy % 103(kcal/t) — ) - - = 395 4087 4133 - 4025 + 71
Gas generation (Nm3/t) 1 256 1320 1285 800 — 1005 — 1064 — 59 - 1028 - 3
Total %103 (kcal/t) —_ —_ - — 2949 3023 + 74 2997 + 48
Table 4. The condition of calculation in estima-

ting marginale coke rate.

Fukuyama No. 3BF

Calculation of

June, 1980 critical coke rate
Coke rate  (kg/t) 459 —
Coke ash (%) 11 11
Moisture (g/Nm3) 16 16
Blast temp °C) 1270 Variable
Hot metal temp(°C) 1 500 1 500
Si (%) 0.38 0.38
Shaft efficiency(—) 0.94 0.98, 1.0
Heat loss (kcal/t) 14.0x 104 14.0x 104
Flame temp. (°C) 2 555 2 550(Max.)
Heat flux ratio(—) 0.83 0.85(Max.)
g
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g © Operation results _ 2550°, —
=3 at Fukuyama e
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9. Estimation of the marginal coke in the
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Fig. 10. Relation between critical productivity
and coke rate in the all-coke operation.
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