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SUMMARY

The production Mamment work covers extensive areas of the.production
activities, but the present report refers mainly to the production ooptrol
after the receipt of orders.

Ae a possible application of oomputers to the p;oduction control, oom~
prehensive mechanization of data processing has been attempted in the past,
and by the technical dovelopment of data telecommrunication, real time

- prooessing of information, ete., the information syastem by means of on-line
eystem has been introduced. Fxplanations of the production control system
of the Kimitsu Works of Nippon Steel Corporation will be g.ven hereinbelow,
desoribing in what spheres the computers are actually utilized, and also
their point of contaot with the manpower of the works.,

The computer system of the Kimiteu Works is an integrated information
system comprieing two unite of off-line computers and seven units of on-line
oomputers, with the functions of information gathering, information distri-
bution, information accwmlat’on, information processing, eto, Besides
these computers, there are quite a number of process computers used for

various operational control, but no explanation ol thes will be given here.
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Abo'ut 80% of the funct.ions »f the integrated information system of the
Kimiteu Workse is directly related to production control y and so thic system
a8 & whole may well be regarded v a gygtem for the production contrnl,
In this systen, the above-mentioned production control information
system and the men of the production eontrel departments are systematically

organized, forming an integreted preduction control system, the man and the

computers sharing their fmction: ae follows.
Functions to bte executcd vy man:
(1) Judgements that camnol be stardardized,
(41) Optimm dieposition of works, whose handlins otandards are not

established.

(144) Coordination between equipment efficiency and delivery torms.
Functions to be executed Ly computers:
(i) Dieposition of works whose handling standards are eatablished.
(114) Accumulation and assortment of information (furnishing of data
to help‘the Judgement of man)
(114) Operational tnotructions and records gathering.
The integrated information syetem are divided into four levels -

Ay B, C, and D - corresponding respeclively to the following process

control functions:

1. General planning, general control ............ A-lovel system

2. Produotion control for each process ......... B-level system
3. Operational inatruction, data gathering ...... C-level system
4. Control by each rrocess, data rathering ...... D-level systen
The mcope of application of computers, al present, to each of the

aforementioned functions i3 deseribed in the Report, but roughly cpeaking,

in the planning field, computer: are used [or the accumulation of scurce

data showing various standard vilues to be used for the planning, or for
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the Torecast of the outcome of the plan, whereas ad ustment and Jecisions

to the actual piwne are lett lor the war to L.we cate of  For the evaluation
of the outouse of plaun, computers arc ueed in rotation te. the comparison
with proper vaiiea at the “1me of plar An o) caleulats noof separation
degree, or tor the cospariron with the neparation limit, requiring only the
help of manpownr when much iindt ar exoeried. As o operutionsl inetructions
ad operat.on records gatheling, the peal-tinscerorreaponding method with
treoking system 1 dopted [or the preventinn of mintizen,

The computes i=ation »f prosew contral, 43t forent from that in other
dopartments vhich aime &t statintic mandling of recorda, is 3 3tined to
oarry out 1ctual activitien. The first rrerequisite, therefove, is the
stendardisation of sach syztes. [or example, accounting systes, quality
control systes, production contro) Ayeies ete. The syrten of the Kimitsu
Vorks has been rex’ised bused or majntonsiee engineering and opera-
tions techniquee aimin, at stalilisation ~f operations, and standardisation
of management cultivated by aany years' cuperience at several
of Nippon Gteel's Worke.

hene computer :yslei @b Wialtsu Vorks sre appl ioable
everywhere in the world, i! tue {uliowag Cui-dlicne 6AR fulfilled.

(1) Syeter. nced: wunt e expiicit before computeri. ation vhich top

management adnites accordig to the individual ciroumstances .
(2) Vell propared musteriian anc the detsiled progresme of compu ter-

faat10n st be maie, including the tragning -chtedule of systoms

ONGANL vk funl P O(Taigm L6




Introdustion

The integrated production control system hy the full utilisation of

computers at Nippon Stecl's Kimitsu Worke started with the operation of the
heavy plate control system in Febtraury 1968 and was expanded to its present
state with the introduction of the large section oontrol system in April
1972,

Thie production control system is based on the Kimitsu integrated inforsa-
tion system to> which many of the foll wing desoriptions will “e devoted
because any discussion of the former would be meaningless vithout dealing
exhaustively with the latter.

Coupled with the integrated information system, the production control

system can ensure an annual crude steel production and delivery of 10

million tons, while achieving satisfactory results in the evs:*itude of

delivery time, the reduction of in-proceas {nventory and the reduction in
number of proluction conirol personnel.
The production control system and the integrated information system ae

viewed from aspects of production control will be described below.
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outlinge of Fiatteu Yoreke

located in the Famite wirtrici, e ares soeounti g 1or one=third of the Jpanees

sterl cezar , ir.tie Works 1w sreng the lurgest steslworke in Whe SOWRiPYy.

T4 bas or earc 1 o s tend 3ovieeido of 10 uillien & o,

The vorks onjoys  nlent layovt which faci'ttatos the smwoth flow of traffie
in the worke.

[t iz eloo ssveutepenagls iexied o1 tae COantts e procuete mpsufbetured [}

this works euvor . sout &Ll Kai: ol at~a) produsts ineluding fis\ stesls,

wir: rods, lecde voGtione, o8 pips wid tubul. Tho produstion  lante are of
ihe world's larcal mowie :w caputle of .ighrpesd operation. The emnrel

aysten for tho e«ffective use v tiwae ETOUPA ot large mills iv retiemalised

Ly the thorouchevin: utilizecion of cemjuter:.
I'specially ‘n ite produceisi contral phiecy, it has coordimte. Proceceing

functions by operetirs e ecrputys sywien that nrovides insegreted oontrel

from the regeipt of oidera to .uc sairment of produets.
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The vroduction eontrcl sywien et Kisitsu worka

Althongh jrovuction contrsl neuivitios in a broed sevue of the term cover

& iremendously wide acope ol activities, fncludin; rlans for new equipmont

and faciliticn, persomnel and raw mat riale planning, the production control
activitien after the receint of ordere will he mainly dealt with in this paper.
The equipment and froilities at Kinstau Worka have unprocedentedly larpe ooalec
and hiigh speeds, as shown in Talle 1. ihay form extremely compliocated [lows of
materials, as iidioatod in Fig. 1, uecauss e large product rix is manufsctured.
To kee» thesc troups ol larce-scale nilla i smootll: operation, sound prelimingry

plant operetior planning, correct and feut information rethering at tne time of

eperation, and connoction ot ilie information te adequate coordinati:;- functions
from an inteqrateu vievpoial arc essential. In o vroduction con.rol system,
the integrated control functiony are vatisiled bv euploying tuo otf-line
oorpuiers, goven ou~line comrutevn (o1 wiaeh one s tor baci up), and 20 process
oomputers and conaeciins tior to ono another orymnicaliy, as illustrated in

Pg, 2

These computer cystemn are intesrated informetion systoms that involve not
only the inforuation processain; functions such an perforued by conventional
oystems but also tho information imtherin;, accwwulatiol, Jdistribution, and
other functions  The aystens contain enormous amounta of information; the
total cu~-line system ean hold about 200 villion charactern and the total off-

line syptem about 2,200 williorn charactors. CGClessifdied into the { ur

e T R

grades of A, B, C,and D according to tieir applioation 3copoes ahd processing
Cyclos as represented in Fi:. 2, these iniormation gyalam:; are carryins: out
high-afficient, procossin,; dependlin; or Liw cheructeriniics of the respoctive

computera.

About B0 percent £ otio Inferution ayntors -ro lireetly relnte! ~ith production

control, &o that it {s 1o OX& coration Lo oay thut Lhey are eouslructod
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wlmoet pure.y for rootuctinn control prrnowes. Nov ihe relationship.

betes tar Lner at1d rvetems ord the pruductien control systex will be
dimcinued boic. ity .o ayiiert o~ AL o the hat siry; lines au tue oxpaple.
1t must be Lo~ - ¢ L *t oA o~ uchio Clmt o r production contrel systes
in efter 11 . eyt W ier coia u an abtesvation ol hue .n beinge end
Ceipuiesn, A o uoptLr. v ced Ptualin wrotions. which ero the parts

te bo fifiv)e! b aiaria e Y e coa 31l the oxdrtin, conditions,

GO RGOt Sa ¥ YosT Peak . Madlc che art “er vhich staardises
eroce. . g st 4 have roen et l sued du avaimmed Lo tnformation systens.

43 Tor othar bt . *nn irwti0 myoless tuindoh sen with (he informatien

uesedsary fo vdil L Lo oas Yogro aheill. be sarried out.

Integre'sd wlan anv. wntiil

The chiegt of tlene . e ive ¢ nnpropriate re.eral operation index of eaeh
pletl 818 thc arelurtisr a. o eme) srder 10 as te control the couplicated
fleva oo p. wwlletute . 0 . .1) An slvance, Lo ensure Guwed.! plant operetions
angd 6 parutacture L oet (ai ell preducin Ly tia delivery daveu.

IHE - BOLS S T e b W42 omelae o oo, we have tio following, four functionu.
te Procreatinn ¢f e oraralion talante Andeg for esch process

2, M ity ol o oav matevis]l pla.

J Cerm)l ualr flwe s svaml] evaluttion

v REATOL ) atandrry valums et laowd valuen
Fiong fure taic voll © wrplained ore o one i the fallowin, pearegreaphe (Fig. 2
Lo Preparyticn o g€ oo trdos ot amel nreew.n

fha opernlico conditlers v jrooeusea Ale v days. and the work-in -progress
kMt e b Brew et w leletfoed apliopriaielts st gt e diffioult

oot law o ovwi oy ot dit{erences 1n the proauctior and processing

et e el e e T oecasgu s due o the dif ferences of steel

SR L oy ety Ly £ canmir atad BB 9L yl‘;}s of vhe
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It ie necoonary to w.aie proparations fur in advance in order to realige
thio. 4s the no.rost Plan to this end, ve now have the montily plan.
(Plans earlier thun thin vill nei bo dwell upon in the Prerent paper.)
ln the mouthly lan, the proszpeciive values of dewands by processes and by
Proudcts ure divtributed to dippon utecl's 10 worka (function of the head
office) and the prospects to pe obtained from the rasult of this primary
distribution, sre evaluilod {r cach wosis. The balance i3 normualiged
based on th: cvaluation Fesuli, and then a redintribution plan 1s
prepared at tho head office. It 3erves un the wonthly operution plan
for Kiuitau works, and, bated on the plany the ten-day balance ang daily
operstion balance arc ddjusted. Am the rozult, the actual order
Procousing and other Aubgegen! srocessings are o Lo Jurted.. The part up
to thie point, however, has .ot yet been computerized hecauso our operation
8cope which dejends o. various circudatances, ineluding our policy toward
each plant operation and ‘ho balance over the period of each plan, 18 subject
to chances at cach Lime of operation, zakin it difficult to obtain a

uniforwly a;plicable cevaluation eriterion.

This problra involveu difficultias in otendardieing the methods of operat.ons
and in conputer Procesaii lovie, no that at leant &t the ;rosertly congeivable
lovel it is conaidered preferablo to enirust the tasl's or thiis part to the

overall judguent of human ~einrs inotead of conputer rocesusing.

2 Quality plan and raterial plan
Por tihe oocer: diotri e by Lue hoat oifico eweh vourlH, Ly contenty
of cach order and il . waitlacturdn | condationg for ocac order sre checlac ,
anG waouiacturin, o clitcutaions wiv iven Lo cach ordes.  alicr tha,
caluolations of ' elerTialn wecLos o cuel order ere conducted in
guccousion ri bt I'roa b, ineinal peececy o Iu this celculation

proce: ., e 1iaal o i o Lapoia und thy ta cia, dui are temporarily
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Genersl requirement and supply planning &
ad justment betwean products
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decided in conoiuaratior of the delivory date, ogon--order =labs or blooms

for each process and schedulir; of procesuon, and whilo forming oporation

lots suitabls for each prace:ss.

The result: wre chiecked in comparison with the proces . operation balanoe
as the total quola, and,if larpe differences are detected, some measures
to eliminato tliem must Le taken. As cuch measures, tho chmn,e of lot
combination conditiono and tiie change of processes to be passed may
conbidarod. In tho worat camsn, it is necessary to change the delivery
deten for orlders after coulacting the lead officc. The decision in this
process rosts on huuan bein; s, the conditionn wre changed by hwnan

Judement, and & material plan is wadu again by the computer syatem.

Checkin;, of
the contents

of order: an
ittt
¢
Haterial
plan
Change of
—— nanufacs

turinr

Check liat

sgainct opers-
tion bal

/

Doviation

gorefas

—

To next opx‘u)

Fig. 4 Quality and material plannin;; system 1'lov diagrem




3. Overall daily plen and overall avaluastion

(1)

(2)

- 16w

Overall daily plan

Based on tho ovarall nnlence irdey Tor each proces: (quantity quote

by product iinf and L processes ivolved) and the material plan
(prepared in the unit. «f handlin, for eacii process), the uvipected

dateo of pessing the respective procesren are ucheduled. To take the
sxanple of ithe gy.tom concerned mminly with hot strip lines, the
expeclud daten of passing ulic respective processes are deteruined

for each material unit from the expectod tappin: date, through the

hot relling dawn, to the dai:> of cach p.ocess ol liot strip finishing one
after another, .n coisideration of the operatiornal conditions of the

processcs und thus the Jinal shipping date is slso decided.

The plan prepared herc, irr ito nalure, swould be followed with [irast
prioriiy in the practicc plan o each proccud.

The solieduled deta ‘or the mo.pective procousses Ly individual ordere,
vhich aro scheduled irom tie rosull o. vhe sald plan, serve an the

basio Jor the sulnequont eorder astutuo con.roloa.
Rosult ov Quation and = Justoont

The opeatioc. of each ;racec. {4 carricd out basod on the everell

daily plan prepared in (1), wnd Uw oysten yrenps the results
intesratcdly 1 4 evaluate. the uo a8 to revise the plan or form a

nev plar.  Fuctor wiich can chanre the said plan are considered to be
the followins,

i) Paotor attrilutavle ‘o ihe oiticiengr differcnce of esach precess

11) Change in yield of sach procena

111) Materiml lops at o prote o

iv) Cha.,. o ui conddtlon e we iy tipuhle oo the like o sach prooe:. s

1)
Vo Chano o dr oerder con e L o (uuen &0 celiver asie wid quantity)




-17 -

In order to evaluato thouo jactors, all work—in-progress and backlog of .
production for cach proces: are collected, interrated, and their dif-
ferencrs from the oripinal plan ara deteoted, and then whother or not the
differences will affoct the .~ ictinn Mans for ' ~ subsequent
processos is eslimuted. As a result, il' Lthe differences are not great,
the plane of individual uaterials will be revived and, if they are
estimated to affect larroly the proces:.. balmncc, replunni. - stated

in (1) will b porfoimed.

4+ Control of standard valucs arg planred value:
In preparing the plans discussed so far,various estimated values are usedy
whether or not those plany are carried inlo execution accurately depends
solely upon the propriety ol the various :tendard valuos or plannbd valuen
employed in preparing thou.
These valuos may be clancificd inte the folloving items, and Lhey ure uoed
suitably according to ocaclh atame of the plans.
(1) Efficiency values by processes and by divicions of product kinds (7/Hr)
(11) Yield y proccsses und by ;roduct kinds (output/input)
(144) Work ratio Ly proconsecs and L, product kindis {w rkin, hours/vorkable hours)
(IV)  Pasuin: quantity by processcs and by wor'. diviuions; (unit operation lot)
{v) Capacity by .roces:es (time or quentity)
In addition to theem iteun, the following are nocepsary for statistics
at the stage of order .nn materirl plans.
(vi) Order volume by product 'inds and sizes
(Vli) Material consumption velume hy produet kinde and sizes
In order to muke these values ertimable .t ~11 times, various actual
resulis are preserved in hi;hly demniied forme for about eix montha.
We have a perfect nvetem readv to enahle theoe data to Lear changes in

the unite of various divisions. oCf course,ve alwuys compare standard




- 18 -

values with actual viiuen for detecting whother it is necessary or not to
change each unit of divieion, und if neccesrary, we tike the following

measures;

(1) Deviation of actual values from standard vnlueg— »~vision of standard
values

(i1) lLarge variations of values—e change of division units

These aotual recult data contain values of various characteristics so that

they are ueed for analysis of material characteristics in sectors other

than the production control department, for example in the quality desimm
department.
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Roterolled on-1ine ywtem (C level)

ting
of mmu‘umm-
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Prossing for 2. Statw oonterol of sesh material .mu:.:;
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‘Opezation planning . faflure Plamning of vorking
statwe ‘Requireasnt * Roquirement « Bituation of
sorrecting sorrecting stock yards

Fig. 5 = Operational control on the hot-rolled line




Operatinn control hy processes

The overall operntion bhalance for .-ich procens prepared in the overall plan and
the scheduled date of pas - ing «nch procesn For individual materie)s serve as the
targets of control in controiling the oporation of el procees, However,
when the oprration plan for each process is put into practice, unexpected
troubles often nccur to make it soretimes impossible to carry out the operation
according to the ylar,
Such troubles are cuaused by varioun factors, which may be clussified into
two groupe. Factors belonging Lo one group deatrpy the operation balance between
processes, They nrey
(1) Change in  fficiency of production processes
(11) Unexpected suspension of operation due to equipment breakdown
(111) Limitation to manufacturing items due to equipment breakdown
Factors of the other freup are not so laree as to destroy the operation
balance but are more or le-g embarrassing if the operation is seen in termn
of orderus, They are:
" (iv) Change in yield of materials
(v) Material less
(vi) Substitution of materials
(vii) Change in contents of orders
Varions adjuntments aro neceasary to cope withlfhwse factora, and the steps to

be taken for the adjustments will be explained below with resnrd to the case

of hot strip line operation control hy wiy of example,

The hot strip line operation cantrod compriaes various infopmatian processing

mechanisms opereted by wersonnel in chappe ond somrte ra, s chown din Fig, £,

The functiona invelv.d may b rourt-ly claucified into +the following;
1, Control nt the matorin] atiooe

2. Actual operation :lar

3. Rolling rocults control
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(111) Openeorder slab lint testesssrnssnsees. fOF materialr which have

.

Control at the material ontr.v

To carry cut the production ~f the line ar planned, 1t {8 necessary to
dctoct conditione not ar=ocine with the flan and to take proper messuren
to remedy them an carly Lo g o'’ . T (At roge 4r 9y the control
system for the hot strip line evaluates rerulta with regard to the plan

at the materinl reewiving stage ond makes an afforts 0 obtain the

saterials required.

Usually the following liate are used na documents (or comtrols at the

mtorisal stage:

(1) Products-orders nseignment list ....... for matorials which have
already reached the alab yord and been ansigned to orders by the
rolling schedule,

(14) Behind nchedule 118t ...ivivvuevesis.s. for materials which have
fatled to reach the nlad yard as scheduled for some reagon in the

preceding process,

mached the alal yard but are not directly assigned to the rolling

plar.  (The:: occur mainly wring the operetic « lot formation at

the steelmaking stnme,)
The degrees of progress of individusl mteriale are underntood | pum
these threc Jiuts, and «t the enme time ‘he overmll mterial supply
condition is understood frou the tabulation of thens listo o na 1]
estimnte the supply of meteriuls to the next proecss,  Of coursc, in caee
& large devintion from the onemtion plan of u jrocess is detootud, the
rebalancing of uperation is done from time te time to maintain the

balancss with the preceding and suceecdin: procesmran.
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Kot opoerition | o,

Althouwdh the s~tunl croration ¢ lar 4n narmal eqges ern be earried out
mthout nay problem i wont 3 accurdine o the wehedul , the plan is
simont nlwmys subJected o wn Liliio OF ol in v.adous conditiong,
In order to absorh 11) push ctinnges, thuerefore, our n/ntem makes it A
nde to pechiee the Plar wi*h the fnitinl averal plan nnd to arasp the
Intest ~andition o0 the rrogit e of rrowuction procesce:, the condition
of sach ynrd,and the condition of eagrtpment, and we arc able to manue
facture accomding to ihe rolting plan matehirg these verious conditiona,
™e not rolling proces: in frirticular has a number of witbacquent processcs,
sugh as cuch proceny «f' oy ey d roliing, the hot strip refining proccesen,
amd th: procosscs rolated (o ripe and tuber, na depicted in Fig, 3
Merefore, the mitorial demend and cupply ~djustiment u* this strge in
wry importunt for m:iqtainiry the smooth Aperation of 911 these procuse

ses, This part of the work han hiphly disrficult joints to handle, such
a8 the decliedon of the kinde of inform t.on to be required ond the

selection of the . viluntin cry torin, oo thit 4t i8 imenanible to handle
this part uecording to o fixeq principle,  For this reason, thernfore,

e Row comtont oursclves wth PRCGM Lt Whie operuwss! controls and
inturferencon, vl ave o gt th Contite roayatom contrel tha nanipulntor
of oparstion, [r thir avstow the wreipulator of opvration (ad justment
RECeBeAry oy nome oo g Ater) ae anoeally done by Lhe human being
and the procesaing nfter how  ueh awviitulation chould e Jone has been

oelded 12 porformey poothe compatery gvaton, e th 28bem 10 BOw

called matieanohg o,
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Rolling resulls control

The understanding ond eveluntion of rolling resul tm ape limited mainly

to the degrens of the progues: of operalion and the losses of the
individuai materiuls, The work ¢ the computer 8ys m congiets the
guthering of individual opcration results by the oneline computers and
the evaluation of the regulta by the off-line computers, Of the results
avaluation, the evaluaticn of the degreecs of the progress of operation
must be made in consideratlon of the influcnces on ather ﬁroceaau.

Also it ip impossihle to gather all information necesgary for this
evaluation, So no direct evaluation of the degreen of progress is
carried out, Iﬁdividunl materials are evaluated by using the scheduled
dates prepared at the time nf the overall plan, The work of the or-
ordinators congints of the evaluation and adjustment of the said overall
condition of progress and the errangement of individual materials,

In came the opermticn bnlance is greatly lost, the oversll balance will
naturally be planned agnin and the individunl meterials will also be
replanned at this time, However, the problem ia generally of the process
balancy and there are ant sc many materinls requiring particularly quiok
handling so that the Proccusing to caurricd out mostly rithin the scope of

individual adjuetment.
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Collection of operation resuits nnd invantory control,
The groatest fonture of the troducticr control systom nt Kimitsu Workn
te the introduction of the meline ryatem and the control nystemn bracd

on 1t0

Genernlly the informetion for production control and coordination must he
enthered ny carly us poeaibl: to engurc adequate nracearsing, otherwise
it is untimely and ncapeely bug the value of information in aomo ensag,
Al30 » huge informatien transmtting mochanisw ig requircd (o orimnically
conncet the catremcly large mills to one another, Thesc requiroments
usrd 10 be met by telephones nnd preumntic tubes in the p.'l".fr., hut sugh
communicniion means hat theip limitations in the voluscs and timing of
informatior they aould tranemit and in the integratoed entimtiné functions
and alao required a Inrre numher of coordinators, In order to solve all
these Adfficultion onee and for all, the production control aystem at
Kimitau K;:rka has introduced on-line information Rystiems, which huve the
min functions of operaticn instructions, operat;on reoultn pathering,
inventory control, and yard control, To tnke the hot atrip 1111 as an
cxample, ke on-linc Aaystemz fall into the followin; two groups, as
illustrated in Fig, 6,
One is the group of auh-aystems moinly for inventory control and yard
eontrol, which arc;

(1) Slah yurd roatpo? oy tem

() Coil yire control syatim

(3) Coil produst control 8yt ten

(&) Plate product control mysten
™e other g the Eroup of sub-nyntemg mainly for operntion instructions

A eperation result withering, which arcs
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(5) Rolling eperation incfractions smd roeolt mthering Sy lom
(6) HSL operntion irstructions -pd posult smithe ring wystem
(7) HIL operntion instructioe: nnd renndt bt ving wyoten
(8) HFL operation iustructions and 1 sult gmithe virg sy, tem

(9) MCL opervation instructions nd re auyt pr-theringe systom

(10) Mochiaticnl test ayatom

1. Inventory control syatem
Ag nn cxample of ihe inviontory control and yard control sy Homg the hot

strip elab yard control sysiom will be discusaed below,

The het strip slab yard contrecl systen, ar illustrated in Fige 7, say

be clnasified into the tollowine three narts:

(1) Accepting yard detormining 1ot

(2) Inventory control and yard contrel part

(3) Delivery yard desipmeiing pert

The bnsic functions of thin slab yurd contrel are the dividing of the

slab vard into many i ctions huving each addrens and the piling up of

slabs for «ach such nddreos:,

(1) Deteormination of the accenting 3 ord
Determining the acep ting vavd 45 the basin of the slab yard control,
We toke the syotom to roduce the neee-sad ty of reepiling and to ruise
the yard utdlization ~ auch ag poriible,
Inventory control and yard contrel
The system onn surply the olab yora control aperators with informmae
tdon an «cvery aiab and infammation on cvery yard ot all tiwee Iop
the convinicnee of nerrd sk contral ond cocrtinated vord eontrol,
The elnd nforsetion o trmamitdod ar it os Lo e het stpin oflelinc
ayatem te be deed e aintormating Cor operad o e trel e ad prlling

planga,
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(3) Deliv.ry ynrd dwsimntion
Blabs sre actually delivered one by one for rolling, So, it is only
hoccesary to instruct the delivery opurition by desi;nating the yard
number of the alab. In some ¢ see different king : of slabs aro piled
toguthor nt the samc scction, no not only the yard number but also
shich slab as counted from the top in inetructcd at the same timw

for assurance,
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2, Operation instructions and r. “ult g thering system
The buwie conacpts of L Oleraticn instructions and operation result
@thering syntem nry the roni-time operaticn instructions by the trucking
aystem niming at th, lingening o€ the op ration reault anthoring work and
the improvemcnt of the data Accuracy githcring (to avoid input orrors) and
the thorough wmployment of ti. method of roault guthering by the one«touch

operation of jush huttons, Thiu syatem connjsie of the following threc

parts as reyrosented in Fig, 8,
(1) Trucking syntem
(2) Each opervtion inatructions systom
(3) Result (data) zollection system
(1) Tracking systom
Thie aystem aima nt thc detocting whore the actusl materials (slave
and coils) are flowing, fiving operstion inatructions in appropriate
time and anthoring the results of sueh operation,
(2) Operation tnetructione aystem

In the hot atrip "ine, momt of the work ia automatically nperated and

automatically oct by the hot st 1p wrocess comuvut r, as show in
Mg, B, Unlik ‘he oparation instructiong in nther jrocessen,
therefor, the inutruction: in thig procose wre not gdvin o the
operatora hut given to the cwputer, When the information of Opera=
tion instrietiony 44 tranamitted to the procean ecomputer, the
instructions imrcdintely s rve ap vperatinu inmtructions, In cther
procesees Lhe overrtd v instructions re Qenerdly g#iven by tho use
of ddeplay tobe,  lotr,e Light diecing, CHT, punch eard:y prints,
ete, depending aron the cane of it 11 cach rrociops, Tn came the
sontente of the cperation inateuci-ns are complex and have a preat

many 1iama of frnatractiona, oo proceiraes unve the documents prpared
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(3)

in advance hy tho off=line computety and on=lin~ ¢omputer indic te
only the number (used in the doruments) for identifying the moterials
actually flowing, In the ense of the hot etrip line, mest of the
actual operstion is errricd sut by the procoss pompotor a8 atnted
pbove, 8o that duvintions of information ar. prevented by CRT display
at cvery unit of vquipument in oxder to noeitive-check the tracking by
the process computer with thnt by the oneline computer nnd the
tracking by the or-line computer with the actunl muterisls,

Ooperation result e the ping syntem

Oparation rucults corresponding to the real=time operation inatructions
in (1) and (2) nre puthered in ronl time, Since it in only negessnry
to gnthur operntion reaults Jjuat a2 inntructed by the computer in

moet caBep, the dtn gorthering of the hot atriy 1inc is cerformed
almoat cntircly gutomnticnlly. The only case in which the computer
operntora are roquired to intorfere with the computer operation and

to set the reapective itome Lo rnther the results {¢ where an operntio=

nal trouble hus neeurred

Rnlee of the controller of on-11ne=computer (control Aperator)

To obtain smooth npuration of the oneline systom explained ahove, the

backeup of apern tora g LeCuBEATY . They wre to ploy tho Tolas of (1)

controllinis the operition of eomputers and (2) vonncetinge abnormnl or

excaptional operation irforation to combuter informations

(1)

Contrul of the operation of compulers

The most important reic of the control operatora in the contrel of the
on~line pyatem ns 0 who Loy covering everything from the conter machinea
to the respective terminnl dinplay and setting equipnent. A3 atted
earlier, our on-linc systei 1o closely connected to the ti¢lde perntion

and the trouble and rtopmnpe of the aystom directly 1ond o the




suspenaion of ficld aperpation,  Althoush voriouis heokeuf Heauiires

are bednw takonu (for inctonce, the preparction of dunl.x c~munlturu),

the judgment mad operation of act 1l computoer awitzbing ov the
appropriafc ateps to be taken agminct trouble of ench terminal
equipment muat neeenaarily be carricd out by the contrs) cporntors.
(2) Connuction of Abnormal or cxoor bionn] information to computer
information
The Kimitsu intesrstud information gyatom covers tlmost all kinds of
gnformation neecisary for virioua controle, and for this very reeson
dnta errors in this syatem may have ddeactrous influcnce, on e ch
contrnl, For instance, in the cane a1 deviotion owinge toon 2i/mal
error in the tracking syatem, the ficld operator may find it but the
judgment as to what uxtont it must Wi corrocled or whet sust be done
to correct it cannot always be entrustedto him, Our system io
designed to permit real-time errer Jutectiona nnd correc tiona of
errorn at the points ol thulr occurrcnce, to the cxtent posaible,
Nevertheless, quick corrcctions or preesveries in enoe those ateps are

impossibile must be made by {he eontrl vpuralors,

Prospects for the future

The production contrel aystenm ot Kinmitsn Worke is based .m the FKimjtau
integrnted rnformntion ayatem,  As hag been oxpleined g0 frr, it i

a ayntem combining the funtions of aen and computerg,  The Judgment
or estimaticn of the piet vhese procossing bas vot Lo be at:ndnrdized,
the oy tdmization of the part for which no corpuber proeonslig pro=
cedure for diascoverin: rptinality has yob been catnblich 3, end the
harmontzation of cquipuent CrTieicneicn with dedivery datese for
srdern are the dutiac of the huenn beinee On b Lher hend, the

{nformatdon procesgine f the part for whitch the croce cuodne recoedure




if
(1)

(2)

by some 1ixcd methid v ceiy been Lot e o D luding the
proceastiuz oF wbinorw inf reovoonY et the v, ome 00 0 informnti on
for asaioting thne udemert f has boornc s th funetiopan ¢ be
shared by computers, Heaovet, Ge ocasoian devel 0 omput risetior
is supported by the etandordization o cortrol wethods and the stable
lization of 1dant pepritions realigea v oty oaees, If, thortore,
the control lovel 4o ralecd op the operation 2takility is tuoponaed
in the future, the syatem ruat aluoo be taproved sorpearendinely,

It is alen necessary to premote the dove Logment of the Jogics of the
rart atdll remaining wicomputerived nwirg te the difficulty f the
logien (such part being ro 1ated rainly with trreon rtotd o nd hardling)
No leas important is the cffort to realize ot41l cloger counling of
the production contrul aystem with th. materinl, cguipmunt, Inbor amd
other production preparation aystom: for the perfustion  the intes

grated nystuem,

The nystem at Kimitsu Works is wpplieabl: cveryshore (n the world,

the following conditions can be fulfilled,

System necds masl Lo cxeldecit b tare comuterizatior which top nanages
ment admits cecording to the individual circumctlanacs,
Well prepared mastorplan and the dotailod programee of computerisation

must be mad:, includiry the tratining schedule of syntume endneers and

Programmrs,









