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Synopsis :

Conservation of energy is one of the most important problems which we are confronted
with. We have so far accomplished remarkable records in devising measures for a power
generating plant to save energy. A huge power generating plant geared to product 125000
kW of electricity from blast-furnace off-gas (BFG) was put on stream at Chiba Works.
The details of this new plant are described by referring to No.3 power generating plant
which was installed at West Power Plant at Chiba Works. Achievement of the highest
efficiency level in the world at a BFG firing power generating plant was made possible
by implementation of the BFG heater, forced draft system and others. By the adoption
of these systems, plant net efficiency can attain a high value equivalent to those at
advanced supercritical pressure heavy oil firing power plants. With this in-plant power

generating unit, Chiba Works is now 75% selfsufficient in electricity.
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High Efficiency Blast Furnace Gas Firing Power Plant

Fuyuki Sema, Hideki Tokano, Tokujiro Fujikawa, Kenzo Yamaguchi
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Synopsis:

Conservation of energy is one of the most important problems which we are
confronted with. We have so far accomplished remarkable records in devising
measures for a power generating plant to save energy. A huge power generat-
ing plant geared to product 125 000 kW of electricity from blast-furnace off-gas
{BFG) was put on stream at Chiba Works.
described by referring to No. 3 power generating plant which was installed at
West Power Plant at Chiba Works.
level in the world at a BFG firing power generating plant was made possible by
By the

adoption of these systems, plant net efficiency can attain a high value equival-

The details of this new plant are
Achievement of the highest efficiency
implementation of the BFG heater, forced draft system and others.
ent to those at advanced supercritical pressure heavy oil firing power plants.

With this in-plant power generating unit, Chiba Works is now 75% selfsuffi-

cient in eleetricity.
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Photo 1 View of No. 3 power generating plant
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Fig. 1 Side view of boiler plant
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Fig. 2 Steam flow of No. 3 power plant
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Table 1 Main Specifications

No. 3 Power Nos. 1 & 2
Plant Power Plant
Capacity (kW) 125 000 75 000
Amount of
evaporation (ke/h) 430 000 260 000 B
Pressure of steam  {kg/em?) 169 126
Temperature of steam (°C) 538 538
. Forced draft Balance draft
Combustion system B system | system
Fuel BFGD, COGH, | BFG, COG,
be LDG®, LPGY LDG, LPG
Process steam (kg/h} 55 000 max. 30000 max.
Back-pressure turbine (kW) 720 —
Efficiency
{power generation end) (%) 42 36

1 BFG: Blast furnace gas

2 COG: Coke oven gas

® LDG: Linz-Donawitz converter gas

# LPG: Liquefied petroleumn gas (Butana)
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Fig. 3 Improvement of efficiency by BFG heater
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Fig. 5 Temperatures of boiler exhaust gas, BFG, and com-
bustion air

Table 2 Comparison of output of electric motor between
forced draft and balance draft

(kW)

Forced draft Balance draft

Forced draft fan 730 330
Induced drait fan — 2020
BFG booster fan 1040 —

Total j 1770 2 350
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Fig. 6 Comparison of pressure between forced draft and balance draft
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Fig. 7 Effect of control of number of revolution by fluid
coupling
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Photo 2 Rifle tube

Photo 3 View of boiler tubes in No. 3 boiler
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Table 3 Application of the products of Kawasaki Stee! Corp.

()

Boiler Boiler tube 1130
Pipe 620

Steel frame 910

Casing 765

Turbine & generator Rotor 130
Core 135

Casing 120

Condenser 70

Heater 105

Pipe 65

Total 4050
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