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SUMMARY 

The produotion management work eovera extensive areas of the production 

activities, but the present report refers mainly to the production control 

after the receipt of orders. 

As a possible application of oomputera to the production oontrol, com- 

prehensive mechanization of data procsBsing has been" attempted in the past, 

and by the technical dovelopment of data telecommunication, real tine 

processing oí  information, etc.,  the information system by means of on-line 

system has been introduced.    Explanations of the produotion control system 

of the Kimitsu Works of Nippon Steel Corporation will be g.ven hereinbtlow, 

describing in what spheres the computers are actually utilized, and also 

thtiir point of contaot with the manpower of the works. 

The computer system of the Kimitsu Works ia an integrated information 

system comprising two units of off-line computers and seven units of on-line 

oomputers, with the functiona of information gathering, Information distri- 

bution, information aooumulat.'on,  information prooesaing, eto.    Besides 

these computerà,  there aro quite a number oí process oomputers used for 

various operational control, but no explanation of then, will be given here. 
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About OCT/, of the  functions of the inteifratf.il  information system of the 

Kimitsu VorkB IR directly related to production control ,   and oo thia system 

aa a whole may well be regarded n> a ayate* for thr> production control. 

In thie oyete«,,  the above-mentioned production control  information 

system and the fflen of the production control departments ar* systematically 

organized, forming an integrated production control syatea,  the aia« and the 

computerà sharing their f,jm.-tiotu: ae follow«. 

Functions   to be executed   uy man: 

(i)    Judgements that cannot be (standardized, 

(ii)    Optimum dieposition of works, whose handling ntandarda are not 

established. 

(ill)    Coordination between equipment efficiency and delivery terna. 

Functions to be executed  by computerà: 

(i)    deposition of works whose handling standards are eotabjiahed. 

(ii)    Accumulation and assortment of information ^furniahin« of data 

to help the judgement of man) 

(iii)    Operational inotructiona and records gathering. 

Wie integrated information aye tea are divided into four lévele - 

A, B, C, and D ~ corresponding rospecUvely to the following prooees 

control functions! 

1. Oeneral planning, general control    A-lovel system 

2. Production control lor each proceos      B-level system 

3. Operational instruction, data gathering   C-level system 

4. Control  by »»ach procese, data gathering   D-level systen 

The scope of application of computers, ut present, to each of  the 

aforementioned functions is dei.crib.vi in the Report,  but roughly í.ptaMng, 

In the planning field,  computer» are used for the accumulation of   source 

data showing various standard values to bP uur?d for the planning,  or for 
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th, rwtMit «f  tN> mumm of  «te plan,  -hereae ««.«iwtMiit and .leeiaiene 

to the M. tuai  punir i««  left   lor  vlV mr  t«  t .<€• «••» oi       for th» #*eluetion 

of   the MIM« of pi**.  colter*  %r. ***d   »n riatto-»  if   ihr cogiten 

wttti f»rep#r vatwe at  the   'IM  ai  ULM..I*     »1 celt-el* ti n of »operation 

ItfM,  or fw tlH. üoa;«»ri».oo «¿th thr •arateti'"' Hait,  n-e.ttirinf enly the 

help of «inaimr *.e* e.*h Unii if »wlca.    A« u. op*«, ti enei i ne tree ti eue 

an* «pave t.o» rerorce «ethccu*,   thr reel-UM-"orm»^*!* »t>od *lth 

treektttC Bfata«  • » .vl*p»e« !<•'   l(t«  prrwullw of »inu-ee. 

Th. ceupetw^ti.» •* pro-f »   control. «if^rnit  fro» thai In e the* 

If^fMrti which ale* •* «tMtiftic Hani i inn *<" recnree,   M* i< alinee to 

ear** out witwü ictumw.    The fl«» i-rrmuHit», therefore, la Ito 

•timlirtìTt*'"- of «a«* ejRte«. far esaepie, aeeeeitnn§ eye tee., quality 

control oyete»,  profittata OP centres ay« tat. ate,    Tha ayate* of the fiatiti* 

Werkt hae Wan rea'i ted e*e#4 on «aintanaiM«' enfi near in# and        epara- 

tiene teehnlatiae alette*  at a tell Usât Ion «f operation»! an« atandardleatlon 

«f nnajanant cultivated uy eetgr jraata» p*pofle»«e •* ü*e*al 

of Rippen Steel*a w«rie, 

computer :.y«tat* at *4aitea Veree are epplloebla 

an the *mfU,   ài   i**« fane****; «w. -àUona ean        fulfilled 

(I)    ayetee. need« «Mat JO aaaueftt before nwput^rt.-atleti »Étla« tap 

eeiiejoaeni tèmi* eeeerdi'« to the indtvM«aj elreuantaiieei. 

(i)   Hall preparad ova tari >ien «ne the é*tei le* arecrttwa ef eonfttte*- 

t*atic«n «miet ba HU,  ine mit ne  th»   trainile.  *e>edwle ef eye tea» 
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Introauetion 

fha integrated produetion control syate» by the full utilisation of 

eoayutara at Mlppon Steel*« Kiaiteu Work« started with tht operation of the 

heavy put« control system in Feoraury 1968 and was expand«! to ita prtaant 

atei« with the introduction of the larga «action control syate* in April 

1978« 

Thle production control system is baaad on tho Kisiitsu integrated informa- 

tion ayate* to which many of th« foil wine description« will ^ davotad 

beoauae any discusión of the former would be meaningless without dealing 

exhaustively with the latter. 

Coupled with the integrated information system,  the production control 

ayatea can ensure an annual crude «teal  production and delivery of 10 

•illion tona, while aohieving satisfactory results in the er.se ^itud« of 

delivery time,  the reduction of in-proceaa inventory and tho reduction in 

n-aber of proiuotion oontrol personnel. 

fhe proiuotion control system and the integrated information system aa 

viewed from aapects of production oontrol will be described below. 
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The production contre 1 ayuton. at Kii,it;iu voriui 

Although production control ac initio.-., in a brood u0,..,ß oí   the torn cover 

a tremendously vide ncope of ac tivitjou, including  rlan<; for now equipment 

and faciliti^,  romonnel   and raw m«l rial« planning,!       the production control 

activities alter tho „ooipl  of orrtero will bo mainly dealt wlth in thio papor. 

The tquipraent and  facilities at Kinutau Works have unprocedontoJly lar«, ocle, 

and IHßh apoads.aa shown in Talle 1.    î!wy fora brandy complicated flows of 

«aterialo.a« inoioatod in Fi*. lf   wcauo(l ft   large product rax i8 manufactured. 

To lese, these t.roupo of lipcs-aeslo ».Ulis in smooth operation, oound preliminary 

plant operation planning:,  correct and  faut  information ^thoring at  tho timo of 

operation,and connection oí  Um Information to adequate coordinatiar functions 

from an integrated viziai ar, enaontiai.    In ou- production co,,„rol ayate«., 

ths integrated control iWtionu are uatisJled by ^ployi*;; fio off-line 

eofputora, aoven 0:>-1ìM, «oarutom  (or wjn.cn one -., for baa up), and 20 process 

ooaputora and oonaectn«; ti«, to on« another organically, aa illustrated in 

These computer oystoan are intentad information ays tomo that involve not 

only the information processing faction« such an perforad by oonventionsl 

ayate« but also th« informaron fiatnaria,-, accumulation, distribution,and 

other functions      The nyatews contain anonaouo amounts of information;  tha 

total oa-lino aystem can hold about 3X) Million characters and the total off- 

line ayitn about 2,200 «illion character.,    ciaaaiflod into 11» i-mr 

gradea of A, B, C, and i) accordi^ to their application scopes and processing 

cycloa as represented in Pi,. 2,  those» information ayatem» aro carrying out 

high-officiynl Prooooali..; dependió or   Ino cl* rue tor i.m ics of the rt^poctivo 

Computern. 

About 80  porcfent    f tiu  infer,'a ti m aynt.-e ',ro   lircctl.y r.-lntel rith production 
control,    no that it is j,0 ox&í,fT*ratJor,  Lo oay thut  ¡hey arc coii;»tru<-to(] 
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*CU'M» ro^trol pt>rt*}i*o©.    Now iho rolotloAahtp 

ott'ioon  t.ät iin'ff *•*««   rvn*-#«« tr-i   tho pn»dttCtlon control oyoto» «fill  »0 

di»ciii»#',l We.   •<«()  , ,»   «y»t«^t   ,-. i»v, »•      © %&• MM otri,- lino» »u tU» oxO»pl». 

It fc'Jtt o* t¿>'" «"K4   :«. •'   ft -oi.uctiO'! 'i*t o< r woAuotion control oyoto» 

in »ft<*r    11   . 4.v"?t >•   a* ir*  -Qi i,    »i   •'•» *Ms**-v»tiOi» 01  ha<. J» bolng» Mid 

t4^.|M^'*-.   JU r s.w.i'.,    *   ^-»0 »•'}•*.•.;«.'. -.ur^uon*.- which oro ttio part« 

t© tw rafOJri  b;  iv*^.*,   »MI.-W.V.    ";o%  dl   th«> i#*ir»irt, condition«, 

»itt itw'ífliVyj 'y  i.  .%«•   r«»w,,,-,  »nil-»  'h*   ,*r*   *'ü*" irtiicíí »(.tiliirduri 

|Wtft«.!tt,4 iettali  hmf% f <ti   »»t»* ~i a-ioJ in .v-f»ií«*otí I© inforaotion oyoto««. 

#• for o^fcdí P-!"»  ,   *^"     -i--!.»«* to:. »,'-•;#•* tamiah o«n »iUi  tttt infoimtio» 

»*"$«*i»%rif fo.   i*-'t*ri ,¿  lij»»   >»•» *„;»,<  ihrd. ©*» norritd «at. 

ÌÌK  C*>»et  Of   tL»n*   V-   it;    -.'iff     "«»  >. not«? ri* l'»   **i<OT*l •tMMNttt*!  IeiH  of «B«h 

plO'li Äti   tW   iKTfr'-Ji-UiM'    -lí.l;      Ç     M#   irifT   J©  A4   *o  OOfttroi   tht CO.ipllOfttfkl 

fUwi c* p. «'UCU-'ü»* .    T  -"- -.1/ in 4nno«i t© «nuur» *Hoo*.h pl«ot oporotlon« 

«tti .* •»•»i.ui'jct*«."-"    t ..#,»  i%i._. »ii proouetji W ti>* á«ii*«rr dotou. 

a, «,il*r le   •>*"-. 1*      .h« w*.t* u'  f.. , wo ha\» ti.a folloni»*   four function*)« 

i.   •rj^vAtvi tf  «-** .',*<iriAUeu c*l*itco liaos for »»eh proceoo 

3     c er» 3) ù*.-'." *lv  »•,-. "VA^U t»v*|i*tion 

.     *r.tTôl P.* a**•-«*r* *oi\w».- «-v   >l«,n#ii volyen 

fi ••fu îVr.f.io:^ v„u    w *> tUuie.t or*   -'V o*<<- in ti»c f ni loving p*r*;roplu    {fi«, i 

i,       ftiftiH'»* »Ci 

'.v-Ji-'it   C'ii «    i'j     -t 

'« li'jk'     . '   • 

i «j      if     *i <»,.">")   ir.!.-*   ! oí   «met*  ni"©««, si 

-..-..u-    «-   l#.»f!4'!#<i 4>i'¡t>pfjiiHíl-.    :«!•   it 1« difficult 

t   !o   î.é *li«i#f»fl-efc in fh-  proemetier «nd pro«««aln« 

»   - •« i«. • wi *i|©*»•«• »o; d<»#   t- 'il.   anf#r©r»e»tt of «tool 

»*,J «*j *  ' i«- •'««•-   *-i i.<     •*•   •m\m%r %'-.<i «ftn<.«>MUt«o ^lAai: oí   ktw 
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It 1. neoooaary to ,ak. preparation« far in advance In order to bailee 

thio.    A8 the no.roet ,„lan to thi6 end,  v;o now have the monthly plan. 

(Plan. -rix«, than thin ,m no:   bo dwoll upon ln ^ prpf.pnt ^^ 

m th. «,t^ ,>lan, Uui I)ro,!,e;.Live valU03 ol. ñmMAa hy })roce3^fl ^ bv 

proudcto aro distribute, to ,iPpo„ .tocLo 10 wolka (function of the ^ 

office) and the proep,et£) to be obtained from the „suit of this priaary 

di.trH.utio-, are evalúalüd í >r oach woi-i-        •. >ui r oacn woiK...    The baiane« ia noi-malieed 

bwd on th, «valuation «.un,  ^ <heri ft rüdl;itrlbuUon ^ lg 

I^red at th. head office.    It aervoe «a the monthly operation plan 

for Kxuitau work., .nd,ba,ed on th. idan, tho tfln~day balance and daily 

opwation balance arc âdjuotod.    A« th. roault,  the actual order 

1-OCoa.in, and other nubien,,  procedi,*«, én l0 ,0 jt(trte<J.    ^ ^ ^ 

to thle point.  however, h.a uot yet baon coapuierx«. hac.ua« our operation 

•OOP* which da,«*, ou vurioua cimatane,*,  includi,,, our policy toward 

••* PUnt operation «d iho balano, over the period of each plan, i. subject 

to ohanre. at caci. tillW of oporation, «akin, it difficult to obtain a 

«niforiBly a^plicablo evaluation criterion. 

»i. Probl.a involve, dlffJculti«., in otandardisin, the »otUoda of oparrona 

«i in colter procedi,, lojle.  no thal at ^ ^ ^ ^^ ^^ 

W it ia oo^iderod preferable to encrust the taoho of tl.l. part to th. 

ovtrall   iud^emt of human :.ol,w motead of computer .rocoe.ine. 

2.    Quality plan and raterial plan 

For th, o,*or, diotri .„tc^ ¡>y   lM ivw, 04fioo 9acl, „^ ^   .^ ^^ 

of oaci, ordur and  u-, *utf<clurin . conditio for cad« order sre chock.., 

«U «..«ilaoturi«.    ,,. ni.^onu ur,    iv,l; ,o each or,,.,.    »Her thai., 

calu.ilationo of  tv. uaivn*.M    ••    ,-  , . wat. nam „ex. ,.,o a-,     n,  ,\.a> ordor art* conduct od in 

ouecoytiion ri.Jit i'rnu ij... ¡,o-,-iinal     .,,...        T    *.<„      .    ,  , u.i..linai  , uto .    i,-  this calculation 

proco.'.,   t io ri na.I ai:io¡'. i: <•,   ti   ,-•        ,i,-  F,    t Uit,-u..    „HL.  t.¡.; t«i   -^   ut>.n are temporarily 
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A group of op«ra- 
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Computer ayatta 

Fig. 3 - General  planning and control system 
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decided in conoiuerutíor. of the delivory dato, o[«m-order s Ubo or blooms 

for each procooB and scheduli).£, of proceano«, and v/hilo formine operation 

lots suitable for each proceri». 

Tho result;  aro chocked in compar-iaon with tbo proco:;   opération balanoe 

aa the total quota, and,if lar,-© differences are detected, aoae Masures 

to eliminato them must be taken.    Aa euch masure:«, the chaina of lot 

combination condiciona and tho cliange of prooesses to be passed wy 

considered.    In tho worst caso, it is necessary to change the delivery 

daten for ordero after coaUct\ri¿; tho he*d office.    Tlie decision in this 

procMfi rosto on human bein/o,   th»» condition« *re oliangod by human 

Jud.-'asnt, and a material plan is uaüu again by the coraputer oyateu. 

Checking of 
the contents 
of order," and 
manufacturinc 
oonditiona 

Material 

plan 

ZE 
Chock li.it 
«¿alnct opera- 
tion balajBca—_ 

DoviatiorN^ fio) 
fi"oii opora-T5*""1" 

vj-ion baja*tfje 

lext oj>ru\ To next 
tio) 

Change of 
manufac- 
turing 

condi- 
vtiona 
:ond 
¿on 

Pig. 4 Quality and material plnmúRi; oystem flow dlagvaa 
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3,    Overall daily plan and overall ^valuation 

(l)    Overall daily plan 

Baaed on tho overall  malenco it ley for each prooeo;: (quantity quota 

by produce  k.uir' and bv proccyyen    ìvolvod) and the raterial plan 

(prepared in tho uni1  of handling for each proeeaa), tho expected 

datoo of paaaing the respectivo ¡»rocosfon aro ¡ichedulod.    To take tho 

example of  the avutoci concerned mainly with hot strip linen, tha 

•xpeotíit] daten of paor.irw; Uie roupective processes are determined 

for aach material unit from trie expectod tapping date, through the) 

hot rolling dato, to tho <1aLo ot oach p.ocesj o I hot strip finiahing ont 

after another, ¿n consideration of the operational conditions of the 

procesaos «,ud thuu the final rMppiiv; dato is also decided. 

The plan preparad here,  ii< ito naturo, « lould be followed with first 

priority in the practice  plan J"0" eaoh procoaa. 

îhe oeheduled data   er t)ie ro: j»ective procoassa by individuai orders, 

which aro ¿¡chedulm rroru V.u. result o.  ihc> said plan, aerve an the 

baslo for the sul<aequont order atfetmi controls. 

(2)    Result m iuation and feti jus tuont 

the epeetlo*} of eeah ¡r-ig^.j i^ carried out haaed en the ovaredl 

daily plan prepare«! in (l), und l;,e nyaten t^e^p« tin» resulta 

integrate dly i & evaluate th#   m a« to V#¥IBP the plan or for« a 

new piar.    ifartor   vì-lth cm¡ fheive t»w »aid plan aio considered to be 

the follewlÄi'. 

i)    Pao toi  attriiu'a.'lt;  '...  :.L« eit"ioiei*e,<* différai«« oi' each process 

li)    öhejvsw  l:t yv»ld vi   *«M?h proMfin 

ili)    Material  lQm< »t  .:.,.:.   ¡.meo .< 

ivi Che.t,.n a¡. oindlUo«. eu...-M*     v tiotiMt f.    *\uy mt! of «acjj pix»oe; G 

v' rhevv v   in orirr  -ro-ti   .   .-•• {men n-  celivwr- a%u- t*rd quantity) 
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In order to evaluate th„;lü totora, all „ork-in-progr.ae and backlog of . 

production for euch prooosr. aro oollected, intera ted, and their dif- 

ference from the original piön are detected,and then whether or not the 

difference» will affoct the ;  o nlctio^ .-.lana for ^ aubooquent 

prooeaeoa   i«   «atinated.    Ha a result, if the difference are not great, 

the piano of individuili aaloríalo will be reviaed and, If they are 

eatimatod to affoct lar(Toly the procoat. balance, replannig   atated 

in (l) will bo porformed. 

4»    Control of standard values arci planned values 

In preparila the plana dioouaaed ao far, various eotinated valueo are used} 

whether or not thoue plana aro carried into execution accurately dopende 

«olely upon the propriety oi  the various standard values or planned valúen 

employed in preparine thou. 

These valuoe may be ciancifiod into the following ltema, and they are uaed 

auitably accordine to oach ota-r- of the plann. 

(i)    JSffioiency valuoa by procesa«* and by divieiono of product kindc (T/HT) 

(ii)    Yield by proccsoea and by --roduct kinda (output/input) 

(ill)    Work ratio by proooooeo and I,  product kinùa  (w rkin,, houra/workablc houre) 

(IV)    Paauinr: quantity by procosuea and by u0i\ diviuionu (unit operation lot) 

(v)    Capncity by processes  (tine or quwittty) 

In addition to thee» ite-«*,  the following are nocpoeary for «tatietic* 

at the atngç of order .ma material plans. 

(vi)    Order volume by product i inde and sizes 

(vii)    Material conguraption volume iry product kinde and eiaeß 

In order to make these v.tiuee etUmable   it  -ill  times, various actual 

resulta are preoerved  in hi.-hly detailed fame for about eix montha. 

We hjve a perfect Betern readv  to enable theo* data to bear changée in 

the units of various divisions,    T course,we always compare standard 
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values with actual viìuec for detecting whether it iß npcfssriry or not to 

change eaoh unit of alvi eion, and if neceanary, we tAke the following 

Measures; 

(i)    Deviation of aotuai values from standard values-*'""vl s i on of standard 

values 

(ii)    I-ar^e variations of values-» change of divinion units 

These aotuai roüult data contain values of variout characteristics so that 

thsy are used for analysis of material characteriotico in scctore othsr 

than th» production control department, for example in the quality dssif» 

departnent. 
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Operation control  by procesaos 

The overall operation baiane« for ,-ich proceri: prepared in the overall  plan and 

ths scheduled date of r«ainP . och procedo for individual materials serve as the 

targets of control   in control liny  the o; • nü T, of ,..(oh procos...    However, 

when the operation plan for ertCh  procesa is put  into practice, unexpected 

troubles often occur to make il, soretim^ ííU, odible  to carry out (he operation 

according to  the piar,. 

Such troublée are caused by vario.** factors, which may bo classified Into 

two *roupP.    actors belong,.* to on« group destroy the operation baiane, between 

processes.    They arei 

(i)    Chanw in efficiency of production processes 

(ii)    Unexpected suspension of operation due to equipment breakdown   • 

(iii)    Limitation to manufacturing items due to equipment breakdown 

ÏBctors of the other /rruup w« not so lar*e as to den troy the operation 

balance but are nor» or le-a embarrassing if  the operation is seen in ter«, 

of ordern.    They aro: 

(iv)    Change in yield of materials 

(v)    Material less 

(vi)     Substitution of materials 

(vii)    Chan«? in contenta of ordern 

Various arijuntments aro neeensary to cope with the ne factors, and the steps to 

be tak*n for thu ndjuatacnta win  be explained below with rwrd to th. caae 

of hot otrip lino operation control  hy *fty 0f example. 

The hot atrip lin, o,«-««inn ,ontr,J  compris« v.riou,  ir.IV«,,!• processi«« 

mechanic, opom t.sd  by ,*rp«-.ni,tl   in char*, -.r,d ^,*t,r„,n!i „how i,. Pi«. 5. 

The functions  Involve may »...  rwtly cl^ifi«!  into  thP following 

1. Control   at   '.hi   material   at ,.,. 

2. Actual  operation ; lut; 

3. Rolling r.-i'ult.:i contn-l 
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1,    Condro] at th« snUTttì HU-T 

To carry nut th« production -f th* lin.  •   plannte, it it n«c«*aary to 

det«ct conditions not «-,.,>i*>. «j«h  th,   ri*»< -,nd to tak« pr*p*r w^n^ 

to raawdy th«» «H ynrly i.; if=.».' '   .    T..   t ^ r lc 1(,    )(  thf r„ntrol 

ayata» for th« hot atrip iim tvaluat#t> r«*ulta »ith rem** to th« p|«n 

at ttM Mterift] n riviri« «ìA^V «ad mkm m «ffort te «Mala 1ht 

Mitrili« raqrulrad. 

tfaiially the folloainjr lint* am ua*d n* «tefnanfttt for e.mini» ut the 

•aturial fita^i 

(i)    Producta-ordera *aai#naent iiat  tm «ateríala which hav» 

already reached th« «lati yprd and buen aaai^d te ord*r* fey the 

rolling schcdult. 

(ii)   Behind ochedul« list  f0P amteriel« anion hai» 

failed to rw«ch tht slah yard a« nch*duled for IOM r»eeon in th« 

preceding proceas, 

(ill)   Opon-ordor slab lint   for a» ten al n ante» haw 

wached th© alai yard but are not directly aeaijp«d to th* rolli«« 

piai.    (Thi   .   occur aainly    ««in* th«  operatic - lot fornati ry, at 

the steelaaking *tiitm.) 

fl» deffreee of prorreaa of individual e*t«»rlale mtx understood ift* 

thee«, three Ji«taf and <a tht mac Um «h* owmll Raterial aupply 

condition la undt-ratood fro.« th« tabulation of th»a«  Uatn m mm %ù 

ôatia*t« the supply of interini« to th» neat croco»».   Of «cmrac, in mm 

a l&tœ déviation from th« operation i-tan of « , menm in det^t«*, th» 

rehnlanein^ of upt»raUon is «inn«,  fro«  Uw   tc tfa»  *n maintain the 

balancia »it* th.? prerudln* «n* ewuc-dj»,'   pror««**«. 
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2»    âet»K'i  op• (fi;tion  , Ki, 

âltho«^  th# munì   cr.t.iMH"»i   ¡Ini   ir, nomai   c««¡; MI» K' carried out 

«Itheut *Ity prohl.B ,r    ttt.ul  ,j ort-unlii./* ¡.i th<; whPiluJ   ,   ihc plan ig 

•2ttt»t Mlwyt «*4«ct.«i  t..     M«,   .u.^.t. or .>^r in ^IOUü rondi ti one. 

1« s*É#r ta «biorh »,u fUoh cimn^ii, thtmior--,  our notera makea it * 

fulo to recto-e« th*   |.I-IP »i»h  tbo initial over.M pi»« ,md to «map tho 

Utett fané!ti» o<   rh.-  r.rogr    • of rrruiiction  j.roce^pr-.,   tho condition 

of ««eh .ynM.r.nd  th« aondi ti on rf t.fl,jiw»;ritf  nnâ *..-   in   nblc   to inanu- 

ftetw... «ccorHinr ta tht  mlUr^ ^n mai ehi np these various condition. 

îht hot pollimi proci* • in jarticuJer ha« « number of »iibacqu-jnt procosaea, 

m& *• Wfh prtHH.'nj -.f«  r «-o*'!  rolling,  th.- hot strii» refining procowen, 

flirt th*   pporetiw.« rvHt.ea <., ripe ftnj tubos, n* «ler-ietod    in Fi«. 3. 

IWrforv,  thv »tturl*l ckanmi and cuppl.y rntjuatmcJit «•. thin atrgo in 

•M* taportunt Tor a*i>itai:tirr <h« smooth ^.c ration of -.13   thvm> proe«.*- 

ata.    Thin part of tht  »ort Iv.n hitfiiy diiTi.-ult i-ointn to bandle, euch 

m th*,- 4«elittori of   th»   kind« of infoi*Hon to  h« required ^ the 

telaetáan of tht- .»«lu^ti.», crjt.-rir., 00 t». < t   it  is impnanihl.: to handla 

tilla |*rt. He."Ortln*r to n  flJUnl  prirciM^.    For thin ivipon,   thomfore, 

«a WW c<wi.<»it oiitiflwi, «¿th  tHoiittniim,,   ,,hc op*mwn;'  controla und 

i«t*rf«nmecn, ,,4 „. = ..< i,h.,. th.   „,^u r ay.M««, , n„,.mi  ^manipulator 

©f afra"""!«,    ir   thin  .y,nt<*,   ih,   ^.icuW.tor of  nation  M.1uot*mt 

n^a-ry rnr HO«   r „,„,.   .,- „t„-P>   ,„ ^ ntU.f Uortc hy  ,h,   fmman ^^ 

ini  IN,  |,ro,#B:,lttÄ „ft, r h»*    uch .«uniruJaHon  ^hn.hj ),.   dono  nn>s buoB 

*-cl<*»4 i« t-rfom.ü   r,   w,   - m?,Jtt, t..V;i,.!:i,    .;,. t>!,   „..„^ lr f| po- 

mlhd mftti«wMc(u'-,       ••    1,., 
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3«    Rolling resulto control 

The, understanding nnd eveluntion of rolling reaul t« a« limited mainly 

to the de*re.* of the progrès .of operation and tho lo.8aa of the 

individuai ateríala.    Th„ work o    the computer aye * eonaiata the 

gathering of individual operation rooulte by the on-line coeputere and 

tho evaluation of the results by tho off-line computerà.    Of the resulta 

evaluation,  the évaluation of the depr.es of the   pro«r«a of operation 

muât ne made in considération of the influencée on other proce.«,.. 

Aleo it in imponible  to gather all information neceoeary for this 

evaluation.    So no direct evaluation of th, degrees of Progreas ia 

carried out.    Individual materials are evaluated by using «ft scheduled 

datea prepared nt  tho time of the overall plan.     The work of the or. 

ordinatore conaiata of the «valuation and adjustment of the aaid overall 

condition of progresa and the arrangent of individual entertain. 

In ease the operation balance is greatly lost,  tho over.ll balance 111 

natumlly be planned again and the individual mnteriala win aieo ^ 

«planned at this time.    However,  the problem is generally of the proceas 

balene, and there are not .„ mny „tortale requiring particularly quick 

handling ao that the pterin* ;r c,rricJ out rao:;t1,. ^ fche ^ ^ 

individual adjustment. 
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CelLctlon of operation rniiuit.. „mi  inventory control. 

*ho «n^t femur, „r th, im,ucUr„ contro} ^ nt Kimltsu ^ 

i. the introduction of th, on-iin* ^t.,* ,,n< th, control ,,y8te„a based 

en It. 

r*r,er*lly the infection for production control and coordination «.t H. 

*lh.r«4 nn ,arly „, po«,ibl, to ,n8ur. B<toquitl, „„^^ oth( „^ 

It i. untidy ami «oarrely »,H» tho v,lur of information in nomo cnaoc. 

Also « hu,Tc infection  tr^ttin,: «.chani,«» io quired   to cynically 

connect  th, -xtn^ly Ur* null, to one another.    Then, roquiro^nta 

«•d to b. *t lyr telephones and pneuawtic   tubo» in th, P.M ,t, Lut auch 

eo^ieaUon »«ana h,d  th, ir limitation« in tho volu^s and timing of 

infolio» thv could trana.it „nd in   *,, int^u,d MtimaUng ^^ 

«id lao r*quir*d a lWe m«.hcr of coordinators.    I„ order to «olve all 

t*., difficult« one, and for all,   the  production control  ^„te. at 

W.iteu Kb*, ha« introduced „n-liJie information ay.t,«,, which have the 

«in fu*eUonu of operation ina tactions, opomio», remit* ,>ntherin«, 

imwntaty control, and y,rd control.    To tniu   the hot «trip ,,ill a« an 

ta-pU-,    he on-line ^t,« fall  into the follín,   two *roupB| as 

Uluatrtted iti Kilt» 6. 

On* i. M* (trw.p of ^.„„t«. *iBly ror lrm>nt0Py coritrol ,md yart 

control,  which arti 

(1)    SUt» yurd ro.itroì   ny tin 

(^)    Coil  y»rti control a^at.t« 

(J)    Coil  pP'Kiuot control syutwn 

(4)    I'latfc  piquet control  «yute« 

TN* o^r  1.  th, ^roup of  •„!,-«*„*„ minly   tor 0|w,Uon lniïtniotlwii 

•Wd i-tK,m!1on noault «r.th-rin«, which arvi 
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(5) Hollina operati >n  ir'.,4ruc*io!i:t i-rd  r-:--ult  r> tho-lnr r-.ynUa 

(6) HSL operation instructions   >vi ASUJ t ••^•hvrin/' *»y.;tom 

(7) Hf;l, opération instruct j DI::; p.nú iv;.ult j¡p,th- tin," i..yot.-in 

(8) HKL operation instructions and i  nuit /'nti». rinn: ay trm 

(9) HCL operation inc.truetiono -uni rt:«u',.t r-theririf; nyatca 

(lû) Mochanicnl   teat  iiy^ton 

1.    Inventory control pyntcm 

Ae an yxnmple of the H¡V> ntory control r>nd yard control ay-loir,,  th.: hot 

strip slab yard control nyslom will be dir.cuoned bi;3ow. 

The hot strip alnb yard control nyntum, ar illur.tratod in Pi*;, 7, «y 

be clfifinifiod into tY,c following three nnrtsî 

(1) Accepting yard  det«. nniriinr rart 

(2) Inventory control find yard control part 

(3) Delivery yard designa ¡.in/: mrt 

The basic functions of thin slab yard control  aro the dividing of thi. 

slab yard into many r;< c¡.ion:; hiving each add ivas r<nd th.. piling up of 

slabe for .-ach such addre*:;, 

(])    Determination of the nocentini ,v ird 

Dutarminiiv th.   ace?, tir.a v ird ic th..- basin of the nlab yard control. 

Wo take the eytitom tr, rrduco  th.- >»< co-ni ty of r-.-pilinK ind to raise 

the yard utili:'..-, ti on -e   ¡nudi au porv.iblr. 

(?)    Inventory control  and yird e »ntre! 

The system orni tjuppj.v  t!i-.. slab yro centro!   opvr.-¡ tors with informa- 

tion on i vi ry .-tiab -ml   inluw'-o», ..n o very yard nt all   timot for 

the conv, ni. n<->- of acur ¡   sl-h v ntr-.1   >nri •:-<-«.r.< irr. trri ,vnl control. 

The olah   •.nfojr.'.ii.v,   .,-  tr.ru-mth i :•:•  it   , :;  to th.   h< t .-¡tri?, off-lint 

«lyntoiii  te  be u^d a¡-.  inferan ti'».  ! .,« op,r.it ,„ c.vtrolr   md r-Uing 

piano. 



- ?7- 

(j)    Delivery ynrd dwal^nntion 

Slabs ,,TV actually delivery mc fey   one for „»uin«,    So, it 1« only 

noceanary to im*truet th.» ^livery obliar, by dosila tin* the yari 

Runibvr of the alab.    In nom a aes different kinc*. of alabi *ro piled 

together nt the MUM» «cction, ao not only the yard nuwbtrbut «1M 

•hieb «lab a« counted from the top in instructed at the mie ti* 

for HBBur*ncu. 
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2.    Opratimi inatructíons »nd r.^ull ff-th.-rinr ayatea 

Iba »«.lo con,,pf« Oì   tJl, orniti,* ¡n«tructiun., wd oprration »«ult 

»tftcrln* «HU» „m th, *.«:-•.»„  operata,, instructing b.y the trucking 

,Jr,lM *i,ir" ;lt  th'   h^^   * *"• op-rat.or, rooult patborina work .54 

Ih» Lprcwamcnt of th, data accuracy a-.thtrtiia (to avoid input orrori) «Mi 

M* therou^ H.plo,v^nt of t„, m.tho.1 of roault .-.tharin« by th. *,e.touch 

oparation of puah button..    M« vnUff, conni.w „f th, folloein* three- 

parte aa rsjT-iBeni(>d in ft^,  g, 

(1) Trucking Myntvm 

(2) Bach operati ori ina tractions ayate« 

(3) Result (dato)   collection ayate« 

(1) TVückinf aya top 

«il. system aima ni the  d*tuetir, •ht.ro th, actuel «ati-rial. («labe 

and coila)   MH flowing, tfving operation instruction, in appropriata 

UBO and «nthurina- Ihr resulta of auch op«ration. 

(2) Operation instruetioho nyntem 

In the hot atrip 1int, moat of the work i«   automatically operated ana 

autoptical l.y act by the hot at ip „roceaa co»tut r, aa shown in 

WR, 1.     Unllk    'ho opomti-n inntructt-.ma ¡n oil« (.roeeasea, 

therefor*,   the WrarUun, in thia prn,, „rc  not «iv,n  to ih« 

Operator» but «iv.n  to th,  .apukr,    IVr, ih, information of opera- 

tion 1 natine Unni- i» transmitted to Ihr proceaa computer,   th.» 

lnBtruetiona laandiutcly ., rv* «a operati.«, instruction..    In r.ther 

proceaae« t«, or^tl »,. tn.-itructioi,. „re ^m-r.lly rfv.n by tho uae 

of .iioploy  t-N,  .l,...lriC   h^t ülHr:i..tVt  rifTi  |-jnch rBH:.f  pplntSf 

#te,  d^i-odina- ..f.».   '.h- «a.-,   oí   un   i,; ...<* fror, „M.    Tn cía«  the 

oont«ntfi of th.   .-pr-ïuMnn InatrueM^.a ar<   c^npl»,, ,tnd hnvn .-, „r-at 

many H«m or ir.Htr^t.•«, .-ne* v,r.<r,;W!, „.„. ts- documenta spared 
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i» „dv.nnco hy ih,- on-lir,. «,„u....r, •d on-Un* ^UUtcr   i""«-* 

«O, th. ,-b.r (uo.d in -h, **,-**•>   1>- «"««*« «» -'*«*' 

„otu„u, ri.>.iW.   i» «* «* «f "»• •>"' f""i",lw" "' "f t"° 

actual option .. crrrinl •t * th.   „r«, .. «-P*:» » .t-tn* 

.W». » thnt d,.i,M..n:: ,„  inf.»««. .m   ,—« * « diqO« 

.  •      . i.-r. »n ',n<út.iv<>-chiM:k tho tracking by at every unit of .;qiiip*<nt in order to .^it.tv. 

the pr,car colter with thnt by the on-line computer and thu 

tracking by th, -Une ^..uter with the actual nviUn«ls. 

(3)    Operation n:ault «.-.thirinK ny*tem 

Option r,,.l..o corr^^lr.« to tho -'-»« <H«-«» i-i««.- 

1. (!) «d (2) .» ,.*.«-. in ro.l  ti«.    «»» « i- «* —" 

to „•,, option «-nuit. ».t « inntn*t,d *y * «-l«t* in 

»t «*».  th., *.la Raring of *».l»l .trip H»c i. !-*«•* 

*      *4n. u -      The only CUB«; in which thu computer almost entirely automatical.,.    The oiuy c•. 

„„„.torn ore ,.,„lrcl  .,. i^.rf««- .1th «K- «~P«t.» o,«r,ti- «d 

to «V th- pentivo ito«,   W mth« the ».»It*  I. -«» » of**«*" 

nul trouble hns occurred, 

3,    Roles of th. controlla of rm-Hnu-ao^nitt.-r (control .^rator) 

To obtain »mouth n,„CTUon of the on-lim. ^te.n expired above,  th, 

back-up nf „p,r, !..,«, ie ,.occ9B«r.v.    They ,ro  to pl,y th, mio. of (1) 

controlling thu option of computer* ar.d (2)  connects abnormi or 

«tc«pti«nal operation ¡r:f,r>,.ntii;n  to comuuter info«»lion. 

(1)    Control of tho  ..perntion oí c »mpuU-rc 

The most instant -e of the -ntrol o^f« ir. tho contri of the 

on-lin« ny-t*. OB O .Kl^rin« ov^thi«« fm. th, enter »chin« 

io the mapociiv, terminal dinnlv ^ >»*""* ^P^'    As i,tlied 

• .,i- rlop.'l- enro.-et.-d  1" the fie-Id- pernio« earlier,  nur on-liiw syeteu   »..• CJOPM.. 

and th.  trouble and ,to,^.   uf the oyst-m dir-et).Y W   ' ^ «* 
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P n  n  ,„,rvíir      AHhou h v.Ti'.u» buck-up »¡w.'iuurc« 

are heim: tnk-,,  (l'or  ¡noto,,«,.,   tí»,   i reparution of du„l,x cu.uton,), 

the .1ud«r»ont and operation of act  U comi-ter .wit.vi.nr or the 

appropriai,, atop,  to be  ink-r, n^inst trouble of *,ch t,rmin,l 

equipment must noc^arily te carried out by the control <•„ «to». 

(2)    Connection of abnormal or c*cct Uorol  information to corner 

information 

The Kimitou intn^kd information cynt,» co*» Umoat all kinda of 

information nectary for v.rioua control,-, and for this very ro,oon 

data orrore in this aynt.* may have diww trous influ-nco.on cch 

contml.    For inotanec, in tho enno of a devint.«, o»i:,' to * «l^nal 

error in the tracking ayatum,  the fiold operator nay find it but the 

judgment as to what uxtent it must b, corroed ,r «hot »uni h- dor» 

to correct it cannot alwayn b«   «ntruatedt.o him.    Our nynto» io 

d.ßi*ned to permit «mi-time error deUctiom, and corn Minna of 

errore at tho pointa of thUr occurrence  to the   extent pnmlblc. 

Nevertheless, quick correction« or r^wrrfea in coa, th,.:»c at T* m« 

impoaoibic must bo made by the control unum lore. 

ProBpt-ot» for th.- future 

The production control   ».vntea nt «ittita.. Work, 1a ba,.d .« t.V KimitflU 

integrate informaron ^«tow.    A* hna b, ,n explained -,o f-r,  it is 

a ayotcm combininr «- funciono of •n and connut.,ra.    Th- .indent 

or efltinmtion of thn p-ict «lu-ou pm-'onain« Mr yol ^ be «t-mlardiKod, 

tho ortimiaati-v, of th.   part for which nn o^nuUr t ^c ^i»„i »*»- 

Cedur«  for diacovcrin    optimi i ty  hin yot h-un • ^.bUr.h -, *nd  the 

harmonization of    qui,.ment ,fficionoj,^ with d.-Jivory a-.tv*  f-r 

ordern arc  th-   dut!or of t.l„   hu,.::tr. heiry.    On  th,    >thor hin.»,   '.he 

informaron prooensb.,'   T tlu   part for which  th- • ivc -»in.- vr-nudure 
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by Bow.  fixed ;* Ui "* ¡n    M •v.'id.v K-,-n    . •.-.«: i.e.   i   h h. ludin,   th.- 

proctSHiiwí <•!' M^nf-nut'   li f n.-n,  r>)   ut»  !h*  irr--r ,,.«,< i>*     «  infnr«»tt m 

for anaintin^ the  ju<i**< r, •     »   htuuru.  Î- < *• -•    r    »i     funrM  m t<   b* 

•hnrod by computerv.    ik *< v, i,   i,„   .A.-UI,    K««l    .   ,.*n,ut riiyiti^r 

if BUpportod b.N   tho pta*id'>r<ti«*ti m    i   c*tr<.}  »»thntlr HM th»   «tubi» 

lissßtinn of pînnt.   >por.i iot,->, r«.-*iig.d  it> |*t-t _y .•***:<,    lf( o, -r^tof*, 

the control   i-vt I  in  rnit«->l  or tl»<" • p< MU*, n -H/tMJity  IH tncr* *i»»jé 

ill  the futur»?!  the  Hj'.'t« » (Turft  *Jmj b»   1i«p»-i»i,i s«rpi«f'nrijtw'ly. 

It ÍB also n.:c snary to prr«<>tc the  fa m I  imnt   ,f tin   ¿u|fj«« of the 

p*rt still reminin* u/ic j«putt ri««,d n«rv to th«   difficulty   T tin? 

lorien (auch pnrt buín<s' r. î«»Ud rMnJy with  tr-nnr' rt.-,ti r.  »mi tar^Ung) 

Bo luas important is the effort to tviHi»   itili '\< a«r cupi in*   if 

the production control nycU'* with th.   «itvriftl, cqiiip»utit» labor and 

other production preparation sy»t«»r for tht, tu rf*..UiöO    f ttv   int*» 

gm ted ¡lyatutn. 

Th* nyetem at Kimitau forka in %pplicnblo everywhere in th»» *>«rUt 

if the following conditions cwi b^ fulfilled. 

(1) System net de riu» L bo explicit >». •••"•<•• v,«t ut< rintinr which top iiwMfu- 

»ont admita ticcsrdlrv to tho inUividu.il  circum» Urines. 

(2) fell prepared rnnatorpl/rn uml ihr iotiri h-d protro««« of coaputnriMticm 

Must bu «ad«, includir'K the twining nehcdttîe <«f iiynt«»* on^irtwwr« ani 

propra immr»* 






