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Abstract

Recently, Nippon Steel Corporation is running 13 blast furnaces, and 7 of those are large furnaces
whose internal volume is over 5000 m. We have been advancing technological development on
improving the flexibility of production capacity, efficiency, stability of operation, lifespan, and
energy consumption to decrease LCC. In addition, we have been also tackling missions to suppress
troubles on safety, environment and disaster. Through these activities, we have been promoting
and technical investigation and realization. From these backgrounds, we improved the shaft stave
and refractory on the bottom of furnace to expand lifespan. Moreover, in order to stabilize the
operation, we inserted cooler panels into bosh to retain bosh profile and upgraded the accuracy
and responsiveness of sensor. Besides, we are enhancing the efficiency of hot stand by applying
top-combustion system and increasing the temperature of blowing air. Furthermore, we applied
automation system and remote system to machine on casting bed, and established safety fences to
prevent accidents causing injury. In this article, we explain about these mechanical technologies.
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Improvement 1
A sticking out rib on the top
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Improvement 3
A hard faced multistage
sticking out rib
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Improvement 3’
Hard facing
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Transition of shaft Cu staves
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The air blowing from each
burner duct forms vortex
in the furnace to uniformly
heat the surface of
checker—brick
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The gas is burned perfectly
right after it’ s blown out
from each burner duct so
that the combustion
chamber becomes compact.
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Concept of top-combustion hot-blast furnace for Kokura
No.2 blast furnace
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The remote controller
The shared device between two used next to moving
facilities must has interlock or facility must have
hold—to —run control
device or enable device
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Establish protective
fence and install
lockable interlock
as much as possible

In case that it’ s impossible to establish
a protective fence, intrusion detection
sensors or presence detection sensors
must be installed as an interlock system
without locking.
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Concept of pedestrian-vehicle separation system
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