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Production Control System at Steelworks
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Synopsis:

Kawasaki Steel has refurbished its production control systems in
steelworks, The main objective is to establish the plan-oriented pro-
duction control and pursue the continuation and synchronization of
steel manufacturing processes. Weekly scheduling system provides
a production schedule of each facility, integrating all products and
all processes. The aim of this system is to shorten lead-time and
keep a balance of material flows among facilities. As to steel-making,
hot-rolling and cold-rolling systems, the level-up of all functions in-
cluding functions of material handling and quality control has been
realized in concert with the rationalization of equipment of production
and material transportation. In addition, the newly developed stan-
dards management system helps the staff to maintain and apply the
standards of production. The systems described above are being op-
erated smoothly, and our purposes of refurbishment have been ac-
complished. This paper describes the whole aspect of the production
control systems, focusing on sheets and strip and illustrating the sys-

tems in Chiba and Mizushima Works.

Hrrbic, 34 vBEREPTEMOBHERL Y+ Av— v,
FAULATLBREERLE 57y 7L TR BRI T
Lice ¥f2, #7 4 AVATAOFELOBEND, A8, 7 4#
= bbEERL AU, AER ICAEERESEYHR TS
AT AREREFT Y P72 L D EEMCES L, e LihE
B v AT 2RER LI,
WV T, ZOXSEMBELCEARSMOLESE AT A
%, BEPEEE L TUTO3EL 9~5,
(1) BEFESE: LT TEENMOo-—HIEHE AT A
(2) FETEERIUEBEESDEEL LT KBREFORE, #
ERIUWMELAT A
(3) 24 gL ERE L, MERESEO—RE T TIERE:
FioMEEgE v A 5 A

— 20 —



WHTMAEEFR > 25 A 109

fods, TELKBETRREERLRITLGEOEL Eh biliED >
AT LB TORNSDDH, YAF ARSI AR
bhbitle TLTRW/ED VAT Adnh, Bl L0 X bR L
VEADLDRRM, EEFEYAT AL LTO B LAEEY R~
Do

2 VAFLBEOEFNRERS KL

MDA T e A0, BBk B, WS FIE, B =i
BB TR K OMT I RS S8 < D TR &R G b
Lo TWn%e HEMCH, ThEhBEERES I CERZIEECER
ToRAE =,  OREHCF v v AHHSEET D, 2000, &
TRECH2 BEOER YL A DRSS X5 2B g e
T b hHEEROIEED, BETEINOMARE L b,
XA~ BER TR A A F —m AR L b L, 3 A MEICY
KRELREY SATHA,

—JN, BER=-AOHELLEEET, ETET e vatbe
» POEROWME LDy MMERELTE D, #EULCEE
Lo BEMEA LT EL,

COL S ICREICRIG LT, B ECHEETOE T, T8
DEFELLT » VA7 U —1bd 2 BRI OERT L5 TER
R EED TELD, HRV AT ARBTh IR bEE S m &
ADEBRLEHEFEE T LTV AT AOEHECR ALY, =&
TOHERN I LI, LTS LU L L e TOR
b - AERICIEEDBARTH - 10

i, A LAAWBEERECH ELAEORE TS, LhkL
SELBHEAENDD LT 57,

2.1 Bt - ERikREoRE

FIME - S CERER R D b OB, UTo4Ardpcs
%o
(1) EBRMHOMEEOAT v ALERTZ.

(2) METEMCEROATIELELES (SAREEL).
(3) #Er oy s Bkt s,
(4) ETHECHEE S YEBRE LCEREET,

2.2 RERRNOEZH

LR OHRE A R Ao, SRR O R
BRECH, TALONE+FCRM IS Lo, SHOEE
HOEHHEM Y D THER AT 2oOBELLFRTRCH 2, &
E, £ERITHERMOGHELEF 47, 7 LT, MW, BTk
IUHIEDHEN CBECELER VAT AYERSE LA, 50
PTERBEHET2Z 2 TR T LU TolsnTha,

2.2.1 BREMOLEERONT - XOHERE

bbAA, BEREMOET 5 v AR E DA, HMEEREL
BHLEE e AR CT, BAETRAROMAYIL i b2k
ELTOAEETYFRERTI DR, BEORECam i EhL
fob, HREhrEI T Eohv2 5w, HEEASETY =
bR A B NENSE,

FDih, BEENORERXED, £FES e cA0htE TH
Bhafrfic s 5 EH~BIERoET s vAar 5, Tolkw, it
EEACEETELERNL, THEA0- S v ARELH S L8
FIETEE & 2 7 A &b, FEHEORELESL C Ly fi— Dy
L5,

a1 —

222 TREBEDF v XBEOEN

FEWTOF + v ABHELEML, MR TRENDBLLNBEITA A
D, ELRORMEBFETE T, BRH<HROMIR, B4
MALECLEF « v AHMASREET D, &, Wi T
RO P — €= VA ~CEEORE, $ETalEs v 2,
EoMVERF VA, MBF 2 VA, AT vARY,

CRLDF v VY ARHOBRO A SITIE, BME IR~ BT
EECTRAZ BV ATy P L ADRESH, LA b) P2
D7~ r—nv7 ML EET5, chitkhz—A FIES 4 v
Aw = F e v ARHOERNYRS,

FAMR VAT AT, BES MO ERIET 3\ TR~
IE, EAYE~AE~AMEAN 1 ST 2 TRMOR S A8k T
Do Tl BMf~MEMCRITATEEOAF oo —AFELYHET
%V—»&LTﬂ4ivﬁws;V—ﬂ%%%?émg,ﬁﬂﬁ&
FrrRTolErET,

2.2.3 MROL Tk T URE(L

HEOTHLPHEFEELC, —20BBE LY r AL +o o &8
HETHD, Fhx 1 ORI SHANIFEARL DA 754 V4L
BB e TH 2 2538 E Ly, = o CRBHETHCoREAE
fhEin, TEEMLTI, B~ 7 = « A Dl mdli~
HECHBLRMEE LT CAL OF S+ 17 5, 1, BEEREMLE
DABYE - ERR{L, BRI EETHAALTAT I TRET AR
DHOMENELERBEOME, =1 4% — Fiokid b = 4 AR
DEBL LT 5,

2.2.4 EIBR~OHELEY OYROHER

BEOTELETEARY B I BEOREE HE LD,
FTEE S OBRELTIEE TRy RET 2,

(1) ##ELLEOREL
RERLD, ERBHCEEEROBCAEONE - 0EE
EDHTELED, EhE~M2ra v, ~fRIZRER LT
BEDEEBEOEAD, HMMsvFa, v DBRTIEL YT
LR RBOLREYEDS,
W8 AT AT, & CRETE FEERECRREY RS
5. MERHCEELERTLEREE A7 AL, #
BORER IURE, LIFREEECo—E Lz v o —4%
FH-PRERRTB L, AEARTI, SEEROT - ¥
T4V FERE, SEOEDAROYHE - b RBTEo L
RETHL, FAERELRIRBEOT -2 ER BN
AR ET O RAEHER AT AORNBEREYRD,
BB R L, BENERthcdH5 T4,
(2) Pes
ML OBREE COSEAEENMRIT, HRrAT LT -~
FA-—RICAT /b a-AYal i CoRROESL T
» ¥V IRFERL, HR—SEMOFELNE L EREREY v
Ea—s{bT2 20l T, HEYE ) OBRELREIFTE,
{(3) Arza.-nEEOoRER
FECNT AT ESHEEAL, FOBEALK L
EOHEETL S LA LR T HETA L, FOnER
VAT A TOERERRBIES L URERESELTHET 5,

3 AMHEYZF A

3.1 LRATFALBEOLBER
TR OFEHBIEFE iy, Table LIz/iTr 5 K&K OD

NS EESE Vol. 20 No. 2 1988



110 BT AEESRE Y AT A

Table 1 Main production facilities for sheets and strip at Chiba

Works
- No. of
Process Facility apits
Steel + Basic oxygen furnace 4
making - Continuous casting machine 2
Hot rolling Hot strip mill 2
- Pickling line 4
Pickling . £ . 1
+ Continuous annealing & pickling line
» Cold strip mill 3
co}drolling + Double cold reduction mill 1
+ 80" reversing mill 1
A i + Annealing furnace 3
nneating « Continuous annealing line 3
« Continuous galvanizing line 3
Surface « Electrolytic galvanizing line 1
coating - Electrolytic tinning line 2
+ Tin-free line 1
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Photo 1 An example of the result of assignment displayed on
CRT

Photo 2 Schedule planner’s meeting using the wide screen
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Fig. 4 Refurbished system scope at Mizushima Works
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Fig. 5- Configuration of the steelmaking, hot strip and cold strip systems at Mizushima Works
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Fig. 6 Function of the weekly and daily scheduling and the
manufacturing instruction
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Table 2 Automation pattern of storage vard at Mizushima

Works
! L ITans-
I Track- | Trans- ! fer
P Yard . ing portation | Crane equip-
ToCess prod- | instruc- of‘era- ! ment
ucts tion ton { opera-
tion
Hot Slab A C & man M A
strip Coil A C M A
Tandem
(Entry section) A ¢ A A
Tandem
(Exit section) A c A A
CAL
(Entry section) A c A A
CAL C&
(Packing section)} marn c M A
Cold CAL C&
strip (Exit section) man c M A
EGI.
(25t yard) A C A(P) A
EGL C&
{50t yard) man C M A
BAN C&
(Exit section) man c M M
Refining line | C &
(Entry section) man ¢ M M
Symbol A: Automatic M: Manual
C: Computer P: Pallette car
C/C
/ Yard
control room
0/C / A\ At
- Transportation | — [ — ' Yl'?ard Operation
instruction -1 C] planning )
+ Tracking slab- b * Operation watching
position and adjustment
Crane
P/C !

+ Detection of
slab position
» Automatic
control of
transfer
equipment

Transfer equipments

Fig. 7 Configuration and function of the yard control system
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Table 3 Summary of process control system refurbishment at
Mizushima Works

Process Functicns Result
Torpedo car trackin
Hot metal P €
Pretreatment control
Calculation of sub-materials quantity
Steelmaking | New blowing control

2nd refining control

Casting process control
Continuous | Cutting process control
casting | Machine diagnosis

Conditioning line control

Slab handling controt in yard
Reheating furnace control
Sizing press control

Hot strip Mill-pacing

mill lice Step-up control
Cooling water control
Coil handling control in yard

Machine diagnosis

Mill-pacing
Set-up control

No. 1 cold

tand. il
“a;; em i Flying width change control

Flying thickness change control

Tracking of welding points
Coil dividing control

Sheet temperature control

Preset for various operational conditions
CAL Tracking of welding points

Coil dividing control

Machine diagnosis

Plating amperage control

Preset for various operationa! conditions
Tracking of welding points

EGL Looper position control

Coil dividing control

Machine diagnosis

OO0 00O |0OEO0R 000 0OBOE 0800|600 |0C

Control for transfer equipments

Notation: @: Newly developed
(): Improved
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0/C
Ladle /
P/C
Alarm
p-computer
Tundish * Monitoring =
_LHJ_ + Analizing

» Predicting

Mold f :I Mold temperature
Q
‘-| Mold oscillation M

Alignment of roll

_ Gap of rell

Machine utility
» Roll cooling water

+ Gil pressure
Load of roll » Grease pressure
+ Pump

Vibration of

K& roll bearing

Fig. 8 Quality and machine diagnosis system for continuous
casting
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Table 4 Number of standard documents at Chiba Works (Re-
sults in 1986)

Number of Cases of
Department standard issue
documents
(Volume) (Cases/year)
#! (D Plate & Pipe Control Sec. 1 608 934
P
52| @ Sheet Control Sec. 1370 1123
E % @ Coated Products Control Sec. 626 826
<
&S5 | @ Stainless Steels Control Sec. 180 258
(5) Process Control Dept. 970 112
Steelmaking Dept. 1237 1085
® g Dep
@ Hot Rolling Dept. 2000 1075
® Cold Rolling Dept, 2391 286
Total 10 382 5838
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