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Plant Optimal Control System for No. 5 Continuous Annealing Line (CAL)
at West Japan Works (Fukuyama), JFE Steel
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Abstract:

In a continuous annealing process, the line speed of the furnace section is one of the important factors determining
the qualities of cold strips. Conventionally, the line speed was set manually based on the experiences of the operators.
Therefore, the setting and the timing of changing of the line speed differ with individuals. JFE Steel has developed a
plant optimal control system for the No. 5 Continuous Annealing Line (CAL). In this system, the line speed is set
automatically based on the optimal calculations made by the Level-2-Computer. As a result, JFE Steel has resolved the

above problems and improved the quality stability of cold strips.
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Fig.1 Line layout of No. 5 Continuous Annealing Line (CAL)
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PLC : Programmable logic controller
HMI: Human machine interface
DCS: Distributed control system
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Fig.2 System configuration diagram of No. 5 Continuous
Annealing Line (CAL)
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| Optimal line speed: V'=min (V11, ..., V33) |
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Fig.3 Outlines of the plant optimal control system
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Fig. 4 Example of the line speed setting
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Tablel Line speed limitations

Vii | Limitation Reason for limitations

V11 | Coil changing Securing time to change coils

V12 | Looper restoring Securing time to restore the entry
looper

V13 | Preparation Securing time to prepare next coil

V21 |Furnace load Limitation from furnace load

V22 | Heating pattern | Securing time to change heating pattern

V23 | Heating time Secgrmg heating time in processing
section

V31 | Coil changing Securing time to change coils

V32 | Looper restoring Securing time to restore the delivery
looper

V33 | Preperation Securing time to prepare next coil

BB TRAENIFEZRET %,

4, BENHRERELY AT LEREFIE

&L 5CAL Tl3, BBy 2 7 412 & 26T
BV THBTHRIRHIE L1772 > T\ 2, RIEHIETE,
Level2 FHEF&IC B W TATE OB 2 K T 27200
FRREMZFE L, DCSIcx LT ziri 5, B
ZMheid, MEEPHEE R YD/ L 2 a v TR TN
W EEEREFR 2 2T, MER LT 2709
R E FRREANZ LIS FHIET 2 2 e BRETH 5,
72T, WRIEHIETIE, 4 LSRR 4 X

DEFR 2 DOIEEFIREBIZBVWTH, FASNTVLIIR
IR RIREIPCARIRIZED A S LS ICHIET 2 2 ¢ 2 HiE
95,

INENGT @ il OB TORMRE L R BEE 7 vl
FAW T, Level2 2t EHE <7 ibﬁ%ﬁ%?é“otﬁu
@I 5CAL DINEH 3T — i Tw b7
%n%nwﬁméﬁhﬂ%L4%ﬁfhm%ﬁ%?é%ﬁ
DH b, FRZICREIET 212Hhcy, Hii=a— ke
L7 BRIV (D, @ XEDIFISRT,

YGEIE S

cs+y*D- AA—et—q)cg o (Og1—01) oo 6))
VLS S

cs*y-D-%:q)cg'G'(Oéz—efn) """"" @
22T,

1 - HTERTR (KD

JFE %R No. 35 (2015 4E 2 )

Feed forward control

Strip Furnace Furnace Line
temperature | I | temperature temperature h speed
setting setting schedule schedule
Level-2 { EE
DCS -
- urnace
@ ® @ control
Strip Furnace
TIC: Temperature
temperature temperature e
lts results indicating contoller
resu DCS: Distributed control

system

5 74—F7+x7—F (FF) fREFE7TOY 7K
Fig.5 Block diagram of feed-forward (FF) strip temperature
control
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Fig. 6 Average line speed (Strip thickness<0.24 mm)
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Fig. 7 Average line speed (Strip thickness=0.24 mm)
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