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The Latest Technologies for Process Control and System Configuration
in Steelmaking Plant and Continuous Casting Machine
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At new steelmaking plants and continuous casters of Kawasaki Steel, the latest technologies for comptuter control sys-
tem and process control were applied. An integrated EIC (electricity, instrumentation, process computer) unified control
system at Mizushima Works and a multivender El control system at Chiba Works were adopted. The process computer's
software of the new steelmaking plant at Chiba Works was developed by means of standardized structure design for the

purpose of high efficiency and high reliability on sofiware development. In addition, mold meniscus level regulation, with
state-of-the-art control theory, was introduced as remarkable applications. Electrical-magnetic coil was applied for making

clean metal. This paper introduces the application of the above-mentioned latest control technologies to steelmaking

processes.
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Fig. 1 System configuration of Mizushima Works 4CC
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Table 1

Features of EIC unified system and control functions

Fealures

Means of accomplishment )

| Accomplished control functions

Higher functionality and higher
performance of process computer

Mbps

Unified data way makes it easier
consolidation and expansion of
dense high-speed data with 10

Process control with advanced data interface
Full autematic casting, Double slab cutter,
Direct hot charge rolling, Production order modification,
Accurate quality control and judgment
Advanced engineering support
Real time process data analysis through PC network

Continuous caster data base
from every controiler

such as field signals and

Realtime plant data base accessible
All necessary data and information,

production order, are provided

Accurate tracking such as casting length and slab transfer

Flexible production order control

Efficient and reliable back up system for emergency such
as system down

QOptimum plant operation

interface

Operation through single window
unified human machine interface
Sophisticated human-machine

Reduction in VDT number
Five units for cast, cut and transportation

Virtual maintenance with network condition monitering
system

Cost reduction
whole of a large plant

Simple systein configuration to the

Reduction in interface hardware and software

Reduction in process time

Improved engineering efficiency, organizationat
streamlining, unification of concepts, total system balance
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Fig. 2 Example of integrated EIC display
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- No. 3 steelmaking
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Fig. 3 System configuration of Chiba Works 4CC

Table 2 Main function of Chiba Works 4CC P/C aulomatic con- . - o (P)
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trol system Amtomate O Order
blowing management :
- e : : y ; :
Heading Function o pomEe » L @
Preset conirol Setting block of pattern a.nd parameter Control © Operation
data to PLC, DCS at previous charge cast- : model ~ . scheduling
ing start timing : TR e e e+
- Cooling pattern selection : Conventionally designed lunction (2}

- Mold oscillation pattern selection (5) 4
- EMS pattern selection
- Bubbling gas selection CRT

- Mold width change parameter selection ‘“i'}‘#“" \

O Other
systen

Event scheduling Seuing individual slab control data to PLC,
DCS at particular production timing
- Mold width change contro!

- Casting speed control ﬁ
. i : &)
Slab cut.length setting ) Contral Process
- Slab delivery control data data
Manufacture Pattern table of manufacture standard output input
standard table maintenance % %
maintenance Control parameter maintenance
{ DCS I/F

~ Fig. 4 Schematic view of standardized sofiware configuration
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Fable 3 Disturbance arcund mold level control

Disturbance

Cause of the disturbance

Countermeasure in control technic

Immersion nozzle erosion
Immersion nozzle clog
Injecting argon gas

Change of process gain
(Perturbation of flow coefficient)

(1) Adaptive control™®
Least mean square, Most likelihood method,
Neural network

(2) Expert systern®

(3} Optimum control, Gain scheduling

Unexpected (sudden)
Disturbance

Solidification and solution of steel attached
to the inner surface of the nozzle

(4) Observer!®

Disturbance with specific
frequency band

Suface wave (23 s}

Bulging (sinusoidal disturbance 10~20s)

(%) H-Infinity control'

W Sequence contorl {ex. Automatic
casting start)

*PID contre! to the mold level

4 Control mode change between
PID und advanced control

% Back up to malfunction of advanced
control

J* Monitoring te advaned control

¥ [nterface to process computer

| F
T
0

FA work station

e Advanced control
Observer, Robust control, Adaptive control

Signal
interface

Sliding
nozzle

Eddy current
level sensor

Fig. 6 Control function sharing between DCS and FA Work Station
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