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- To investigat~ application possibilities of COPAS 
- knoW=-ho'-l .. .. ... ~ 

~=-:a ana COI"resp.qnuing sof t"1:"are t.he 
Re~~cn and/or iron ar.d steel sector: 

Flexible modular- of the productivity 
a..~a!ysis system implemented within the framework of this 
contra~t enables 
all types of iron 

real opportunitie_s of i-t·: utilization for 

and steel installations. 

with appropriate questionnaire structure it ca..~ he applied 
to any industry. In this view COPAS can be promo~ed to a 
mt:lti-purpose system l - . .. i~;,e COMFAR developed the £J~!IDO. 

2b - thr-ot.igh a tec~mic::fI assistance p~oject ~·,r.-.. -P-·J•_. ~ !:' ·~ L '-• 

pr-~:;..jec·t. 

productivity improvement· 

raett';cd:-; 

f lelds specified under· objectives ~ 

C! 

pro~.Ject. st":ot..ll~:!. in~.:,jl ve: 

.1 Tcr: 
~ .. .t..a.J•--

thi:: 
..;..; .. .;., .......... ~ .. ,. 

-· analysis of the ci.;rrent l:?vel of plant management in 

Arab iron and steel plants wi1;h 01.ltp1.;t to 1etermine common 

fact.ors and rn.m--inve::;tment oriented t::-ends foi: 

to 

Ern;:inF.:er i ::r!. 
(;f 

productivity 

~·, rr'.'"~rT ... ,, ...... .., 
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ti) elaborate mi..:lti-ieviel training pre>gr-a:c:es m:. tho:: 

subjects closely related to teh implementation of the 
development tasks. The levels: 

developers and operating personnel 

(::: 
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APPENDIX A: COPAS gen2ral software description 

A.1 Mair. COPAS components 

The COPAS \Computer-aided ?roductivi~y k::a!ysis System) 
is devel0ped as a modular set of falloNing subsystems: 

Sl: Data base management 
S?· uata base ret~iev~l 
S3: Working parailleters mo-;1el ! int;; 
S4: Graphics se~vice 
SS: System management 

The data on which these subsystems operate are stored 
in common data base containig: 

plant a~d workshop parameter dictionary 
parameter values of collected Arab plants 
and their worksh~ps 
mode! plant para~eter valu:s 
dE<i ved pr-cd;.;c:t:. vi ty summary data and 
historical data 

From application pcint of view tne first COPAS 
s:.tbsystem CSU ;::rovides initial lead of data into databas= 
~nd its opti~~al updating. These tasks are carried cut by 
an authorized database administrator. 

After the database ts 

productivity analysis can 
subsystems. 

created .and 
be e>: ecutec 

leaded different 
by the subsequent 

A .nu!ti-purpose d.ata retrieval and analysis faci!ity 
by 52 subsystem providing: 

standard produ~tivity reports precessing for each 
or for sel ectec:! i.JorJ~shops of a given p! ant 

m~te~ial and energy balancE ~eports processing 
for selected plant 

nonstandard retrieval functions which c~n be 
specified by the productivity analyst in the 
form of database query language 

By composition of ~tandard 
retriev~J and procesGing functions a 
service i!'. offnred fo:-- .:my dnt.::'\i!t:-d 
.an.a! y~i ~·. 

dnd nonstandard ~ata 

flexible information 
or q!obal productivity 

A mr.l:r n Cclpt·,: ~-t' 1 r.: at .-;;d ;?h .:\'•!? :; f t ht:l' .u·1r:.\ 1 ·r, ·~ "-'· l ~" pl .om': and 
wor ks.hc..>p lfJl.:Wt:i. nr.J p.ap;~:iu~t.v:!r c mr.~dt:d l \ n1:; (~;:;,. f c.:w £tad1 
relctvant ~·iorka.hc:sp typ1:: .:.i dr?cf:i~:r.d:t'itt :irit.r.ractivF~ modt?lling 
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program is available ...tlich simulates effects of changes of a 
parameter value on other process parameters. Sue~ a 
sensitivity modelling reveals critical parameters and their 
quantitative effects on productivity. 

The main results of the analysis can be more clearly 
demonstrated and documented by thE Graphics Service CS4> 
subsystem in the fm--m: 

comparative and/or trend charts of selected 
parameter values 

workshop layout drafts highlighting main 
material and energy input/output values 

plant layout drafts illustrating main 
material and energy f I ows. _ 

This COPAS system management {55) provides background 
functions for COPAS operation, like: 

printer and plotter selection, procedures fo~ database 
cr~ation, making security ~opies of the database, 
transfering files between !BM PC/Y.T/AT and the host 
cc.-mputer, etc • 

4 
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A.2 COPAS operatic.~ 

The softw.""\re Mas inplemented on !BM PC 
personal computer under HS DOS operating 
programs are written in FORTRAN 77 (907.) 
languages. The total source code amounts to 

XT/AT compatible 
system. C!JPA!:i 

and PASCAL i207-l 
19 000 lines. 

Minimal hardNare requirements for COPAS operation: 

AT or XT standard processor 
640 kB incernal memory 
20 MB hard disk unit 
one 360 kB/1.2 MB floppy disk unit 
Color Monitor 
Low cost printer 

Optional features recommended: 

EGA ~Advanced Graphics Adapter> 
Arithmetical ccprocessor 
A3/~4 size color plotter 
Mouse 

F~om user point cf view CQ?AS and its µa~ticular 

modules are op~r~ted through a hierarchical menu sEt (see 
Fig.4A>. The top menu is the list of subsystems. By simple 
selections from the menu the productivity analyst can select 
easily the program function to be e):ec:.Jtec!. Each menu also 
provides a return chcice to its upper menu. 
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S -->: Subsyste-3s : 

S -->~ Program 
groe.!p5 

S -->: Programs :--> 0 
I -->r ___________ _ 

TOP eenu 

v 

Sub menu 

v 

Execution 

~nere S = selection 7 I = data input. 0 = data output 

Figure 4A: COPAS menu structure 

This comprehensive operational structure comforms to 
COPAS modularity which is a key development objective: for 
.a dedicated app'tic:ation t.h~ menu'S can be easily reduced or
extended by new program modules. 

A.3 COPAS external links 

lhe pilot. COPAS vE~r·!;;i<m irnplF'mentF.•d at •Hrlll contain~ 48 
progr.;sm ir.ndu'EP.!;. and additic:m."1 p~rn:;:-.\m int·P.,..fAr..:r~ mt'.)dulF.:s Lo 
exterr.·..11 prn1Jr:im syntP.ms and to ~ ll'li <.fr· :"'.lnlJE~ of ho:r.t 
comput•r ny~t~m~ C~~P Fig.~B>. Thrsc ~~t~rnal lin~s ~llow 
to eetablish an tntegr~t~d uoftwar~ and h~rdwdre envjronm~nt 
for COPAS operation: 
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the productivity d~tabase !maintained on the 
IBM PCiXT/AT> can be e~tracted automatically 
from a computer database 

some additional data to productivity data 
base can be entered by analysts, as well 

for sp?-= i al present.at i ens and further prc::c:essi ng 
cf COPAS outputs, two Norld'Jo!ide progr.am J::ackages 
can be utilized: 

SYMPHIJll!Y - <trademark of LOTUS Development > 
for tabulated output and function ~harts 

Au'TOCAD - £trademark of Autodesk !nc.i 
for drafting plant and workshop layouts 

r. 

To both packages, program control and input data 
transfer is provided automatically from COPAS menu. 

Furthermore-: COF.t\S core software can be operated on 
sev~al types of h.::ist computers , as well: database 
manageaent subsystem versions were developed for PDP 11 
series < under RSX !IM o?erating sy~tem) for VAX series 
(under VMS} for !BM mainframes (under QS/vS} and for MITRA 
series (under MTM2i. This feature o~fers not only 
integrated data compatiblity hut also compatibility of data 
structures dist~ibuted over com~uter network. 
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Host :<---->Host data base 
computers 

----- RS232C link 

t -·------------·-------------·'·---------------·----------
IBM PCiATIXT 

Analyst <----->~ 

_ Reports -t" .. --------

v 

AUTGCAD 

v v 

histcg~amms 

bar charts 
spreaddsheet 

COPAS 
Productivity 

:<-----} database 

v 

I SYM.=-HCNY 

v 

plant and 
!rlOrkshop 
layouts 

v 

Figure 4B: COPAS extern~! links 
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A.S. SoftHare structure and application examples 

In this section we give u brief overview on COPAS 
softHare structure through out~ut sample~ processed. SoaJrce 
and result values used in these samples are illustrative 
only and do not reflect any real plant condition. 

On the first le·-.,el 7 the softHare structure can be 
demonstrated by a mor~ detailed hierarchical menu list shown 
in Fig.SA. Figures indicated on righthand side of this list 
can be found in appendix to this report. Due to lack of 
space ~ discuss inore relevant COPAS functions and outputs 
only. 

A5.1 COPAS application workflow 

Setting up a new C!JP~S application first we have to 
allocate space for the new database { function 651 }. From 
the expected number of records the space and database 
structure is created automatically.· Cu:""rent database 
version can store up to 64 000 records wnicn is sufficient 
to maintain information on all relevant Arab !ron and Steel 
plants and nn a numbP.r of model plants. 

Database can be loaded either in batch <G!2! from input 
files transfered from host c:omputer or interac:tively CiH4}. 
The whole or part of this database also can be unloaded 
(613) for future use for creation of simila:"" applications. 

Afte< this preparatory phase r~al productivity analysis 
can be start~d in subsystems 52~53 an~ 54. 

Program funcions for analysis we can divide into two 
classe~: 

global analysis functions 
detailed analysis functions 

At first, i~ a~visible to c~rry on global analy~is and 
then based on its out.puts to focu«:. the scope of 
investigation to loc:.a! findings, i.m:--kr;;.hcp hy i..ic1rkshop i.1ithin 
plant. 

Glob al anal ysi !i. can bP. r;;.tar-ted by standard report 
proces.sing <G21> "1hich pr-od1.tces comprehensive repor-ts on 
capital, or-ganizaticm and lal-Jor productivity by arbitrary 
plant and workshop stored in the database. Then, plant 
ene~gy and material throughputs should be procnssed CG22> in 
order to obt;dn a more complex information on pro,1L.1r.:tion 
proc~s~ pffir~•n~y. 

Ft~;:"' d"tail1nd inves;.tiq;:Yt.inni;; t.he prod~1c::ndly ;in.~ly~.:;t: i"'> 
---~_n~t~rlhy r. ..-.::.>t r>L.•~li-1nri;1r:_d _q1H:~riP.r:. ff12~'";) prnduc1n9 

•ddition~J infor·m~ti~n and d~ri~ed rl•ta nn bnth Ardb ~nd on 
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selected model plants. Nonstandard information retrievals 
can be specified and processed by 624. Detailed sensitivity 
analysis is supported by workshop modelling programs <63~>. 

The results of analysis can be documented either in 
tabulated or in graphical form (G41,G42>. Inputs for these 
presentation can ~e retrieved from the COPAS database 
selecting P23S for statistical charts or P236 for plant and 
workshop" layout rtrafting • . • 



A.9 

Code Program fu;\ctions E~:amples 

·--·-----···-------------------------------·---·------·-·--
51 
611 
612 
P111 
P112 
P113 
613 
614 

52 
621 
P211 
P212 
P213 
622 
P221 
P222 
P223 
623 
P231 
P232 
P233 
P234 
P235 
P23b 
624 
P241 
P242 
P243 
P244 

DATABASE MANAGEMENT 
Communication with remot~ computer 
Loading database in batch 

Loading frames 
Loading plant and workshop parameters 
Loading other batch data 

Unloading database 
Interactive database review and update 

DATABASE RETRIEVAL 

\Bl> 

Standard reports processing \B2> 
Capital productivity 
Organization productivity 
Labor productivity 

~aterial and energy balance computations <83) 
Balance for integrated I&S plants 
Balance for plants using direct reduction 
Balance for small-scale plants 

Standard query processing 
Source data dump 
Frame data dump 
Single tabulated review 
Comparative tabulated review 
Data extract for SYMPHONY 
Oat.a extar-ct for AUTOCAD 

Nonstandard query processing 
Que;y specification 
Que~y compilation 
Que!"'"y e>:ecution 
Ha~dcopy service 

iB4i 

53 f.olOF:KSHOP MODELLING 
G3! 

6313 

S4 
G41 
P411 
642 
P421 

SS 
GS! 
G52 
6521 
G522 
G523 
GS24 
G53 

( M:del!ing programs by workshops J <E6> 

GRAPH!CS SERVICE <B7i 
Plant and Workshop layout da~fting 

[ AUTOCAO functions using COPAS extract~ l 
Gr-aph processing 

[ SYMPHONY functions using COPAS ey,t:--acts J 

SYSTEM MANAGEMENT 
Datab,;\<::=.r. in"itie.!izatir.m 
Database maintenance 

Database internal dialog 
Database backup and restarR 
Database compress 
Datab~se ch1:;:c::k 

Harr.lcopy ser·vi r.:n 
"""'""" ...................... ,,, ,, •• If' ...... ,, •• ,,,,,,, ................. ,.,,,,, 

Fiq. 4~ : COPAS maFtwarQ structurn 
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AS.2 Sample COPAS outputs 

!n APPENOIX B we have collected a set of seven sample 
outputs which demonstrate the scope cf information s2rvice 
provided by COPAS: 

CB!i: shows a typical communication screen with 
productivity database. The upper part co~tains a selected 
working parameter data section far BOF ~c~ksho~s, the bottom 
line contains list of possible interactive data access 
commands, like : StShowl to r2triev:: arbitrary data 
section, to enter <Fl, to update <Ul Gr to delete {u} a 
given record; to trace (Tl values of an entity < e.g. 
fuels, stoppages, etc.i in each plant stored in the database 
and fu~~her da~a manipulation and harQ~~PY preparation 
CQftlfllands. This ~ommunication screen is used by the database 
administrator to make small-scale updates to database. This 
is the only entry point <guarded by password) to source data 
in t~e system: other COPAS user functicns can net m~dify 
source data, they can only read them C!""" to de!"""ive mo!'""e 
aggregate data f!"""om source values. This data access policy 
provides reliable data integrity. 

(02}: i 11 :.!Strates a standanf pn:::duc::i vi ty s:..:rr:::,.a:-y 
report sample foi- a given .-Jcr-~;shop of a given plant. 
Capita!i o!"""ganization and labor p!"""oductivity ~alues are 
computed from source values stored in th2 data~ase. 

(83): illustrates a material and energy balance report 
for process line form Blast Furnace input up tc Cold Rolling 
Mill output. The first part of the report contains detailed 
input quantities in te!'""ms of m~te!'""ial and ene!"""gy values 
needed for production of 1 ton of: 

semiproduct per process stage 
ACT/STG> 

( columns MOD/STG, 

·final output fol""m the cu!'""rent stage of p;roc:es::. 
<columns MOD/FIN, ACT/FIN > 

1'1her-e MOO columns c::ont~in sel ~:::t2r! mcsd:::;l data and ACT 
columns contain actual data of thF.- plant indicated in report 
heading. The final part of lh~ report contains ~~Ia~c~ 
summary for th~ analysed pfoduction precess chain. S~lance 
computat:i. ons are dt?.Vl?l opec! 3 types of pl'"·::;~c£?ss chat ns Ci. e. 
plants ): 

- integrated steel pl~nt£ 
- plants with direct reduction 
- small-scalp plants 

CB4>: a standard query processing results. Analyst in 
thiK e~~mplR has £Plectmd timp p~rametor-s CT!ME) of all BOF 
"'orkshopr.:• frr.:>1r: A'lcJHr-i;~ ;~nd Turdc,1,.1. 1~ "d<ii;;~ r;\\nCJr·• nf •s.1.tt:h r.i 

r,;:t ;:1nrJ;w r1 q1.1Pr i E'T. i ~> ~··1,;1 t ! 1~h ! .;_ .• 

<B5>: 
"'r it ten 

!.>tlc.1w;:. .;: ::cmst.n1nr.1;;;1rc:J qLtl.'~··1 !:t~pnc:.i pc:;d:icm 
in COPAS/SQL r~triev~l l•ngu~ge. 

r-:-.: ,,';\Crlp ! f'." 

Ol.lery 



• 

• 

- Alt -

specification consists of two main parts: DATA section 
~~fines data and query output formats, the ACTION part 
defines the scope of retrieval. Such special queries can be 
prepared and then kept in query catalogue either by database 
administrator or by productivity analyst. 

\96): contains terminal hardcopies collected from a 
BOF workshop modelling session. The model can simulate five 
output steel gr~des ( bottom part>. For each cf them 
analyst can ~hange iOLD column represents actual technology 
in the workshop) consumption parameters and then see the 
effect of cha~ges i NEW column! in consumption, in total 
production cost and in ferroalloys additions. 

(B7l: a Blast Furnace layout plotter output containing 
re! evant energy and material values for a gi ..,er. t-torkshop . 
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B7 - Graphics service 
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lllatl1 ,_ < lllll.11' IOIJ > ~TS1 CINS 
---- tl-M-11 ------ .. ------ lbtl:• --
m : ._. ·c.u- cutillf 1s11'5J" 
ml : • .. •p I I I I t T I I 1· 
USl1 1 •• ,. - • ·111a. P11111CT!ll 11ttm.1· •n tn 
mu• : ... ,.. - = ·nta. rmutn• 11t1a1· mt tn 
m111 : • • • ,.. - • ·cc IKIJll 1t.1 P11111CT1•· .. , 1n 
maiz : ••• ,. - " ·m 11.z nmutn•· mt tn 
ecrus 1 • • • ,.. - IS ·m 11.J P11111CT1•· mt tn 
• .- : ..... 01m1 ...... - •• - ·• •1m1 ....... 
C£Sllll : •• ,. __ IS • ....., I SKT1•· .. , --
..... I • • .... - : "Plllltl I" mt Jff 
.n : .. ,. - IS "Pmltt 1 £11•· •n ... 
CCSIZZI 1 ...... - "·...a 1· •n Tff 
ml 1 ... ·c I I S I I P 1 I I 1· 
m111 : .. ,. - = ·a u1. me: •n tn 
••• I ....... OICCSI ...... - •• - ·• mlCCSI ..... 
mllZ : •• ,_ - = 0 Tml• 1&1KT•IES0 •IT Tit 
EESllZI : • • • ,_ - = Tml• IEflltl•IES" •IT DlllSl 
mllZZ : ••• PllO - : •tm1• Liii• LIFE 0 •n Tm 
main 1 ••• ,.. - IS ·c•sutl:llM ua PB JUI. •n ... 
mam : ..• ,. - a: ·•zzus re JUI. mt _. 
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wfliJWJ! U~1J11t; UJ1l.'U~ HWX:J.'J.Vl'LY 
BUJf!IS 

INPUT 

I.la!: lJ/29/rl 
'l'JJl1R: us : Z8 : l.5 

0 1\JTPU'l' 
~------------------........................................................................................................................................................................... .... 
PfMl': 
:e:n.cxm. ffE1NttN : a: Bil,..,. No. 1 
=mo.:m N1tE1'JN : a: Bill.eta No. 1 

1'1BI tm:R1P1iQl 

cx:au. mm, FRXlamf 
CX8\ll a: KtaQNE No.l auu:r.tQf 
CXJB1) aJG. UQ. stm. 
CXJB121 '1UIJISH IUWClaUD 
CXJB122 '1UIJISH UMIN:; u:n: 
CXJB123l AVGE o:::NS.UlU UJB 
CXJB124 NZZ'ES Pm YaR 
CXJB125 sm:E GICl!S CXHlltP,IUM 

1alQlG '1UIE9 ffJVlDR 
CXJB13 llXtS AVGE IDE 
<XlBl31 1CUS ca&JIP,PER mR 
CXBD» IUD (mDCIS) 101D 
<XBll4 ..am 
CXB\15 EUaRICr1Y 
aEJ6 N1Q'.GAS 

a::s\12 CXM No.2 FRXlamf 
<Xlml COG UQ SJm. 
cum21 'nHJJSH ~ 
C.Utr.22 'nH>lSf IJNDG UR 
c.c.:m::n A\GE a::tS. ma UJB 
((Dl2;:.; lDZZUS PER YIM 
Om!~3 SI.I!l:Ci\1D PER ~ 
a:m.?26 KUUJG '1UIB PER Y 
<X1E23 KUS AW.Z IDE 
CX:EBZ3l KUS PER 'mR 
CXm232 IUD (ftlJm) lQUR 
cam4 "'19. 
<xm25 !I.ECRICliY 

tlU.'l' 

T/Y 
T/Y 
T/Y . KVl!B1' 
'ltNS 
'ltNS 
MHD 
tO&R 
I01BER 
'ltNS 
N.HD 
lG/Y 
10/Y 
~ 
Ml/Y 

T/Y 
T/Y 
~sr 
'ltNS 
'1U6 
HH!ER 
HH!ER 
HH!ER 
T 
HH!ER 
JGIY 
10/Y 
M·IVY 

DCX:Sl !mCCB1. 

MJE[, 

\NIE 

222592 
71942 
74540 

1 
300 
4!50 

17!50 
20 

100 
3500 

20 
!eOOO 

800000 
450000 
95000 

75731 
792!50 

o.a 
3!50 
420 

1!500 
22 

uo 
3500 

20 
soooo 

700000 
400000 

REN, 
W1lE 

160000 
160000 
170213 

0.53 
280 
500 

2413 
24 
97 

1750 
97 

l!IOOOO 
1552000 
716591 
107234 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

UG.'l' 
Km., 
VMIZ 

T/Y 
T/Y 
lG/l' 
xv.t!S1' 
T 
T 
~ 
T/SLG. 
'ltS'r/Po'J:U 
T , 
'lm/1CUL 
~ 
MJ/l!Sl' 
~ 
MJ/,l3UI!' 

T/Y 
lG/l' 
~ 
T 
T 
~ 
TjSL.G. 
'ltRr/Po'lU 
T 
'l!Sl'/X1Jt. 
KVJ!.S1' 
MJfltS1' 
MV1Ul' 

22292.QO 
71942.00 
103'.U 

1.00 
300.QO 
4·50,00 
42.B 

372'7.00 
74!5.40 

3500.0Q 
3727.00 

0.75 
10.73 

15,04 
1.21 

75731.00 
lMl.47 

0.10 
350.00 
420.00. 

!52 •• J 
3t02.27 

0.01 
3500 ... 00 
3112.50 

0.11 •. ., 
5,05 

JIX, 
VNJJI: 

leocxlO. 00 
1f0000.00 

10&3.13 
0.53 

280.00 
50Q,OO 

' 

70.54 
7092.21 
1754.77 
1750.QO 
1754.TT 

o •• 
1.12 
4.21 
0.13 

o.oo 
DR 
O.QO 
o.oo 
O.(IO 
DR 
DR 
DR 
o.oo 
DR 
DR 
DR -

DUriiiia 
AB!IOL • 

1'°900 
-tl058 
... 5'73 

0.47 
20 

-!() ... , 
-4 
3 

1750 
-77 

-94000 
•752000 
•266597 
•12234 

75731 
792!50 

o.a 
350 
420 

1500 
22 

uo 
3500 

20 
tOOOO 

700000 
400000 

71.88 
222.40 
102 ... 
53.00 
93.33 

Ul.U 
165.61 
lt0.29 
235.41 
50.00 
47.08 

U7.30 
84.t• 
... 74 
49.43 

o.oo .. 
o.oo 
o.oo 
o.oo .. --o.oo -.. .. -

f"~ 



.-........._ ....... , . . ' ............. _,,..... , ..... ,. .. ........... !'•• ,,,u ........ - ..................... , .. ,,,,,. 

aDJ26 Nla'.Q\c; Ml/Y 90000 0 1fGflSliJI' J;,.114 J!nR """ -
a:&\l3 <XXN:>.3~. ~. I 74914 0 T/Y .:7411.'41•• ••• 14114 ,,, 01.00 
a:Bql CXJO LIQ.S'JDL T/Y 78000 0 IG/1' •Ii·• - 71000 .. 
CXBD21 1UGSH ~ JG/l'L.Br 0.9 0 lG/'ltS'1' '·" o.oo 'Q,9 o.oo 
O"'IB322 'lUG:S1l UNDG L1:n '1tN9 320 0 T 320.fDO o.oo 320 o.oo 
cam23l AVCB.. <XNS. L1lG L1PE T 430 0 T 431.fDO o.oo 430 o.oo 
CXDD24 taZifS PER YE7\R MH!ER 1620 0 ~ 41,15 DR 1'20 -a:m325 ~ PER YW. MMD 20 0 'l'/SL.G. 3IOC),00 ERR 20 -C~26 RUmG 'l\JBES PER YW. MH!ER 95 0 'l!S1'/P. 'JU G.Ol ERR '' 

... 
O::\"ll) !-a.IS AVG£ u:rE '!QG 4!500 0 T 4M.OO o.oo 4500 o.oo 
<:t1n::J1 n:~ I-G. 'mR lU&R 18 0 'ltS1'/IGJL 4333,33 ERR 18 m 
UlDJ32 MX.O (f!L'XES) RHl.R NV' '2000 0 JCVltS1' G,7t ERR •2000 -<Xml4 \~'ll:R Ml/Y 820000 0 Mlfl!S1' 10.51 ERR 820000 -<XmlS ELEaRtCrrt MvY 445000 0 MV1Ul' 5,71 ERR 445000 -CXBD6 NKI'.~ Ml/Y 92000 0 Ml/llll' 1.11 ERR 92000 -
<XBMl tm!R Ml/Y 2eoooo 294900 Ml/llll' 1.1 .. 1.843 -34900 157,79 

~-
<XBM21 m.SPB:!CF.CXHUI'. MV1' !5.8 4.21 J4tV1' 5.1 4.21 1.51 72.9 

ldiltiaal. plmB:c' val-.. tar eval.uatia\ 

® Iaqitminlll cndcl mtio IG/1' 
'l'nl1llNaraa crxlcB 11ltio lG/1' 
~SW'l.Vi M1/l' 
atja:t.izmx:t (ape.) XVI' 
SChacilla:t p:cd. tine l\IY 
Naac:had.~ tJn 1vY 
WI.it. tile tar il'11lt --· l\IY 



~:~. ,~f~: .'"l 

fl """"" ,. fl•~w~J\l'I• ltAt. 'u it• :n '1 rr~· f.HI·; I.I. ; r ~ 

bi.JJJ:o11• ... ;ot;-..4-ZWi .... ,,.: ll : JI: fiG 

INPUT OUTPUT 

RMq': ml '.tUl0:91 
BaXB1. IWm'JN : a: Billets Na. 1 
inna:m it. IQJtHJi : ex: Bil.lets No. l DlJftJINC£ 

MXEL RE'AL ia::m. BL 
1'1BI 11'.SOW'li~ um' VAWE VAlL1E ~ VMJJ! WtJE A!la.i ' 
'1'DE ca.L.mrtim 8760 8760 H 
CXB\l '!Om.~ T/Y 160000 182000 T/r lGQQQ,QOO 112000.000 -22000.000 113,750 
<XBUl ex: MMlUNE Na.l ~ ~ 160000 64000 T/r llOCI00.000 64000.000 H000.000 40.000 
CXB\lll CXH No.l SmP1WD ~ H 816 1000 ' 12.230 15.1!2 -2.121 123.81• 
CXB\llll MBlPNIO\L S'ICP ~ H 200 200 ' 2.HI 3.030 -o.033 101.091 
~ EIB:JMO\L SltP ~ H 200 200 • 2.n1 3.030 -o.033 101.0ll 
o:tm ~ SltP mm H 200 200 • 2.n1 3.030 -0.033 101.091 
a::&\lll·& 'ITlltOI.00. (<HMTlVE) smp, H 100 200 • 1.49' 3,030 -1.532 202.112 
cm\l.ll3 C1JflfftJIS H 16 100 • 0.2it0 1.515 -1.275 '31.811 

~ 
o::B\:.ll.6 OIHER; (SPB:!U'Y) S'ICP.m.. H 100 100 • l.4n l.!515 -0.01• 101.091 
CX'8AU2 M«.W:. m;·ncx"J:VE ~ H bd72 6600 H M?Z,000 M00.000 72.000 tl.921 

® o:MllJ <XM No.l YIEtD ' 94 96 • 14.000 91.000 -2.000 102.128 

CX&\12 CXHlb.2~ T/Y 0 60000 T/Y o.ooo W»O.OQO -eoooo.ooo -cx:Ml2l SlOPRGES mAYS H 0 1000 ' - 15.1!52 - -CX&\1211 MBlPNIO\L S'ICP mm; H 0 200 • - 3,030 - -cx:M1212 ~ S'ICP m~ H 0 200 • - 3.030 - -cx:M12l3 1UP1tCnRt S1tP mm H 0 200 • DI\ 3.030 - -CXB\1214 'lB:ltlll'm. (<RMTl.VE) S'llP,H 0 200 ' - 3.030 - DR 
CX&\1215 owawJIS H 0 100 • m 1.515 - -CX&\1216 ODER (Stfl!UIY) SIOP.m.. H 0 100 • DI\ 1.515 - -CX&\122 Nt«N. Qlf&:!11VE Tll£ • R:r H 0 HOO H Q,QCIO. MOO.OCO -tte>0.000 -CX&\123 CXH lb.2 YIELD ' 0 96 ,, 

! 
Q,GIQC)· 11.000 -H.000 DR 

CX1IU3 a:Mlb.3~ T/Y 0 56000 T)'Y O,QOO N000.000 -5'000.000 -o:a\lJl S1tlfHIQS mm H 0 1000 ' DK 15.152 R -a::B\1311 MEDWaQL S'ICP '"AD H 0 200 ' .. 3.030 .. -a::B\1312 ~ S'ICP mm H 0 200 ' - 3.030 = -a::&\1313 RmVCn:Rt SltP mm H 0 200 ' DR 3.030 -<.:Cn\lll4 'mlftllOO. (OffP#Cl'lVE) SltP.H 0 200 ' DR 3.030 H -



If 
,, 

U.1¥\.tJJ!J W.HWJlS H 0 100 • 1!- 1•H5 .. .. (..~t~\alu 01111-1~ (Sllaf'Y) sm!'.cm. H 0 100 • :a. 1.515 ,,. EM <Xllr\!.32 NtfJr\I. Eff&:liVE ~ ff 0 HCO ff '0'r-
...,_,_ 

.... cm -<Xllr\i.JJ OJ( lb. 3 YmD ' 0 96 ' , .• .. .• ...,ooo -om1J <XJQ. UQ. stm. '1'/Y 170213 6CS700 • ""- tl.952 -1.n2 102.cm COIJU CXM2 UQ sim. T/Y 0 62500 • - ••• ooo - -<Xl!B!l (XIQ UQ.stm. '1'/Y 0 !58300 • - 9'.05!5 - -StM B '1'/Y 170213 187500 . • .. .• ' "·"" -3.()17 l.03.2'3 OMwl UNmt M 0 0 
0&:12 WlDlH M 0 .o 
KU' El MICH 0 0 'l'/M2 - DR - -01£21 IBGIH M 0 0 
01122 WlDlH M 0 0 
KJCI.' E2 MICM 0 0 '1'/M2 ... .. -aBi4 CXXlUlC IE> UNmf x WlDlH MICH 0 0 'l'/M2 - - - -OHSl laG1H M 0 0 
aB:S2 WIDlH M 0 0 
HJE.:l' fS MICH 0 0 'l'/M2 - - - -~ 

-
o::ml.4 AVIZ ff!la' SIZE me 35 20 r:~\ a:m141 IU&R ~ HE7GS 2 0 70.0GO O,QQO 70.000 o.ooo ~, ~l6l 'RNmiH CMK:rlY me 2.58 2 O.G14 0.100 -0.02. 135.et 

k\iitia\.1.1. par.at.er val.um tar 9Yal.uatiai 

SCheci1led p;'Qd. til8 IVY 
M::l'9Ched.~ til8 IVY 
wait.tin tar ~ mtar. IVY 
~ect.JZ'QU:t (~.) ~ 
a: cast.with:ut a:n1itiaiirq ' 
Seccmaty coolinJ 'ME 
Bmalalt mte MHVY 
~mar:gy KJ'/1' 

• - .. -



Uflflf,~Hi :iltfllh• t;u•• fl•fU;ff':P1 
ll!lli~W • 

DG'U1' 

RW-': 
_m].C.~ _ J~.1~~- : _CC Billets No. 1 
mXlJll. Nn-EfJN : cc llill.ets No. 1 

l'IEK LE:QUPHCN 

a:au 'lOJM, FRXU:l'D 
n"'R'!lft cc 'lOJM, 

o::NmUXlS c. ~ 
SK-HRCER; 

<XB:'323 SK-~ 
ma CC.qm:atim 

~sues ~-Rl(:aira 
Mactli!nical Maint..npira 

U«'1' 

'l'/Y 
KHER 
MJ&R 
M.ll3D. 
MH!ER 
MMD 
MMD 
tU&'R @= ~ MUn:.npaira NHD 

ld:litiaial. pal_... val.um b" c::alcWatkn 

OD:21 S'UPE.RIISl6 HH!ER 
o:n:2l fmfMN M.ll3D. 
OJJ:'2) SK!!.!:ZD N:R<EJ6 HH!ER 
a:a:'!2.; USK.t~.!.ED ~ HH!ER 
(n'(:Jll ~'reUI:CR) HH!ER 
03::312 RHMN HH!ER 
<XD::lll Sl<.tm<ER3 MMD 
<XB:ll4 U6K.tm<e6 MMD. 
CXB:321 S'UPE.RIISl6 MMD 
cx:a"l22 RRlEN lU4ID 
CXB:323 Sl<.11HCB8 HH!ER 
CXB:J24 tta(.NH<ERil MMD 

.,.,,.~ 11,:1·1,•11 
'J'IMI~: la: 22; 05 

B3J.a:'81. m3<X81 

MUI. lat, 
VAI1E VAIJJ! 

222592 leoooo 
460 53 

4 1 
l2 8 

100 ' 351 52 
215 21 
105 10 
110 11 

7 4 
24 4 

200 36 
120 8 

4 1 
'71 1 
12 8 
18 0 
1 1 

·S 1 
100 ' 4 3 

-. -& ~--.-.~-;-....... , , .......... -<II .................... ,~·•II"•• . , .. 

·anN!' 

lCl:I%. RN, DlJjii&CS 
um VMJJI \NUE AmDli • 

T/Y 2282.GIO ll0000.00 •2592 11.11 
T/PIR9 413.90 3011.17 •2534.97 '23.87 
T/PDS "'48.00 UQOCI0,00 •104352.00 217.52 
T/HR9 11541.33 20QQQ,OO -1450.17 w.12 
'l'/PER9 2225.92 2 ..... '7 •24440.75 1191.0l 
T/PDS 04,17 307•.12 -2442.7' 415.a 
'1'/PEM 1035.31 . 7'19.05 -5513.74 735.12 
'l'/PER9 2111.12 lto00.00 -13180,08 7!54.74 
'l'/PER9 2023.M 14545.45 -12521.lt 711.80 
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• ®!1 
Plllli ... •llrfi:StirlP:aillTlllUCIUS USTIE PUlh .... llGllSH:IP:C3\il~: C~Jll& 

IYPE :m TYPE :tell _ .... _ PER 1 TlllGUTPUt _WIPIJS _ FER l tiili!lit7~UT 

IESCllPll• •IT llili/ST& ACT/ST& DIFll ltllfll IESCllPTI• •IT •fSI& ACIIST6 ~:~IF!I ACTIF:• 

----- IU/T 263.1 263.1 292.1 m.1 ----eon-- U/T ll4.6 134.G 14'.2 149.~ 

-D05Y IMJG- IUIT 12'.0 12'.0 141.6 Ul.: 
--llJOI&.- WT 1014.0 1114.1 112'.t UZt.I --ll&TOI&.- 11/T 1000.0 1000.0 ml.• un.• 

MTOl .. IMJG 11/T U.6 .... n.• 15.: 

flEU IU/T u.1 42.t 46.I 46.1 - IU/T 7.1 7.1 7.1 7.llEmEIEIDDn IU/T 134.0 134.0 14'.2 Hf.£ 
QUlllC ... IU/T 1•.1 1•.• 219.S 2".S ITIU EIDIJES IU/T o.o o.o o.o o.t 
lllllODllB IU/T 2'.I 2'.t 21.t 21.t 

LIMI S1EB. 11/T 1114.1 1114.t 112'.0 112'.0 5IJIS 11/T 1000.0 1000.0 

ftJIJi ... -..:19T la.Liii& IJll ftJIJ: ...... alSllllP:llDT IDLLlllS llll 
TIPE :• TYPE :11111 _ .... _ PO 1 T9/lllm _DUTPUJS_ PO 1 TlllllOUTPUT 

IESCllPTI• •IT •tSTI ICT/STI •IFll ICTIFll IESCIJnl• •IT 1111/ST& ICT/ST& llOf/FJI ICTIFI• 

--EIEllY-- 11/T S074.0 S074.t Sl75.S SS75.S -----EllEllliY---- 11/T 210~0 210.0 230.6 2SO.e 
-EllEl&Y IM..E- IU/T 2164.0 2164.0 3144.1 s1u.-

---MTEll&.-- Q/T 1014.0 1014,0 Ull.4 1113.4 ----IATERlll---- '"' 1000.0 1000.0 1091.0 1091.: 
IATEllAL lat.Ma 11/T 14.0 14.0 15.4 n.• 

FllElS 11,j/T 11.0 11.0 19.I 19.8 OTHER EIEllliJES IU/T o.o o.o o.o ~.: 

omo . 11/T 57.0 57.0 62.6 62.6 RECOVERED EIER&Y 11/T 210.0 210.0 230.6 230.: 
El.ECTIJC PMI 11/T lotl.O lotl.O 1205.6 1205.6 
5IS Mt DIL 11/T 1901 1901 2087.S 20l7.l 
OTllEI EIElllES 11/T o.o o.o o.o o.o 

sun "" lOJt.O 1014.0 1113.4 1113.4 NOT ROLLED COILS 15/T 1000.0 1000.0 



• @1~ 

PIJIT: llffl l~iillSlllP:CCU Ill.LI• llll Pl.llT: ... ~if:K5~JP:~OU J~llll& llll 
TYPE :lllC :trE :littC 

_lllPITS_ PO l T1111111U1PUT _llUIPUTS_ __PER 1 iflti/liiiPUT 

IESCllPTI• UIUT ll0i/ST5 ACT/ST& •IFll ltT/Fll IESCllPTllll mn llOt/ST5 ACT/ST& !C~IFll ACT/Fii 

-----£IEIS'f----- II.Ill 342'.0 342'.t 342'.0 342'.0 ~---EllEISY----- II.Ill o.o o.o o.o '·' -EllEl&Y IAl.AKE- IUll 3429.0 :m•.o !42'.0 342t.C 

----llAlEllll---- 6/T um.t lOft.O lOft.O IOft.O ----llAlEllll.~-- Gil 1000.0 1000.0 1000.0 1000.0 
ll&YElllL lll.lllCE Gil .... 91.0 91.0 "·' 

~ 

nns 11/T 11.0 11.t 11.0 11.0 Gllll EIEISIES IU/T o.o ••• o.o ••• 
llllO IUll 10.0 •••• 10.0 10.0 IECDVEIO OEllY II.Ill o.o o.o o.o o.o 
RKllltPIB ""'' 1500.t 1511.0 1500.t lM.t 

••Dlt 11/T 1901 HOI 1901.0 1901.0 
DTllD OElllES 11/T o.o o.o o.o ••• 
•t lalll CllLS 611 10ft.O IOft.O lOft.O IOft.O alt CDILS Gil 1000.0 UM.O 

I 

, 



• @1~ 

ft.m: llaffl EllEl5Y • IATEllM. M.m: SllMllY 

llPUT 
l[@m'S BlmJ(ll/T) llATEl(l5/ll .. ODEI 

16513.0 1623.0 
TD PlllSE 

ant FmlKE Pl& Im 

TD Fl• 
21749.7 2032.0 JIO.O 

776.0 1109.0 
TD PHIS( 

IASlt Oll&EI FllllUIC£ uuu11 s1m 

TDFI• 
876.1 21625.7 1252.0 123.1 

263.0 1014.0 
10 PHASE 

COITllUJQS CASTlll& 51.AJS 

TO Fl• 
292.8 21918.5 1129.0 15.6 

3074.0 1014.0 
TO PHASE 

NOT ROLLlll6 llLL HOT ROLLED COILS 

TO FllAI. 
3375.: 25293.8 1113.4 15.4 

3429.0 1099.0 
TO PHASE 

COLO ROLLlll& llLL COLD COILS 

10 FJllAL 
3429.0 28722.8 1098.0 98.0 



• 

I cons 1.1 llSU ILGDll I 

fhats I ~l'ksMP5 EQ((JI IGl<Cll 

,_.._, ... elass not , .......... .,. r .... CCMl ,. CCDl 

S...• output •~•~ t• disk ? I 

0.)(. 
fl ix.cut• n C•HHtiM fl bit 

I 

, 



• 

SELECTION FOR COMPA?ISON DATE: Ol-<i4-88 

PLANTS (WORKSHOPS) 
PARAMETER CLASS 

EG3CCB1 EGlCCBl 

* 
Parameter t~ame 

CCBAl TOTAL PRODUCTION 
CCBAll CC MACHINE No.1 PRODUCTION 
CCBA111 CCM No.l STOPPAGES DELAYS 
CCBA1111 MECHANICAL STOP DELAYS 

Workshop Name 

KG3CCB1 NAMITIN : CC Billets No. 1 
EG1CCB1 HELMAN CC Billets No. 1 

CCBA1 
CCBAll 
GCBAlll 
CCBA1111 

EG3CCB1 · EG1CCB1 

1600~1.000 222592.000 
160001.000 71942.000 

816.000 7305.000 
200.000 287.000 

r' 

Class 

TIMK:l:~<.;: -

flrait 

T/Y 
T/Y 
H 
H 

• 



• 
. CllPAS/ Slim : 112 DEPTH=lO PRO.JECT : DUEllES 

112 ~RY CGlpar;;hvE rEwiM . 
DCl12 DAI~ SECTIDll 
llSllOP2 OBJECT 
F!lll . 
Flll2 
nfAk2 
F11Pldt2 

0_ ff-'80812 
- FLlllE 

9ivt21 
FllPARl 
FHl-12 
FllSHOPl ,' 
FISllOP2 
~llOPl 

al12 

FOl!llAT ('1. PtAIT (MORlSHOP)' I T22,8Al,ll,40Al) 
fliRllAT ("2. PLAIT "'lRlStlOPJ" I T2Z,8Al,U,40AU 
FDP.llAT iT75,?6All 
F:Jf<llAT (167,H2.21 
FOIUIAT l"PARAllETER" ,21 1 "1iEStRIPTIOl" 1T42,·llllJT" ,150,.VAl.UES:"J 
FORllAT (79(1H-)) 
rORllAT (ll,'9ivt setond M£ililSHllP or PLANT identifier to coep•rt"I 
FORllAT IT52,Fl2.2J 
FORllAT ("C1111par•tivt Soortt Rtvit11"/ 1 1f,25~1H=J/I 
FORMT (T~ 18Al} 
FllRllAT (T71 11ill) 
OBJECT 

ACTION 5£CTIOI 112 
CALL ROUTllE 5811 PAR 
LOAD ISHOP TO ltSHOPl 
LOAD again TO ISHOP 
DISPLAY FllRllAT·givt2• 
CALL ROUTllE &RS PAR 
LOAD NSllOP TO NSHOP2 
lRASE DISPLAY 
CALL ROUTINE SELD12 PAR 
I TRACE REFERENCES ON NSHOPl 

Sllll ( 1 ) := 0 t SUI! ( 10 } 
Sllll(l)+l 
IF Currtnt CONCEPT <> :IPAR 
CALL ROUTINE 812CLASS PAR 
IF Sllll ( 5 I <> llTE&ER 0 

GET Current BEFORE 
IF turrtnl CONCEPT : :NPAR 

CALt ROUTINE 6ETNPAR PAR -I 
BUFFER VARIABLE IPAR IN FORftAT FNPARl ftODE: 0 
SOTO LABEL-2 

IF Current CONCEPT : :TPAR 
CALL ROUTINE GETTPAR PAR -1 
BUFFER VARIABLE TPAR II FORllAT FTPAR ftODE: 0 

L~BEL-2 CALL ROUTINE 2WSHOP PAR 

CDPA3/ SHON 1 812 

IF sun ( 9 > : JNTE&ER 0 
CLEAR BUFFER: 1 PACK1 

SUll(91+1 
CALL ROUTINE 6ETNPAR PAR -9 
BUFFER VARlA8LE NPAR IN FORftAT FNPAR2 ftODE: 0 
PRINT BUFFER 

END PRO~ECT : QUERIES 



• 

- /1 

cons 11ot1eu iq 

U.mllor tg,.s 

1 SIN Sint• .. i"9 
Z COi Cob nHS 
3 11'1 II i5 t runaa 
4 IOF St••l 1takiaw 
5 CCS Continuas castiq 
' 11111 Hot rolli1a9 •iii 

1 CM 
I Jllll 
, Jllll 

11 )I[ 
11 Pf 

1 •xecut• Z 3 4 

J 

fl Autocad 9~aphics JiCkil9• 

fZ Sy~nv tl'ai>h I ai: i Ii tv 

3 

5 

5 

Al'• ll'Oft 5 StHI lt.ien 

....... ,,,. IHlltMJ" : 1 

' 1 I llCIT 

A .. ~ Iron l Stnl 0-.ien 

MOO LEVIL~ 

"air. NIMI > !IN1~hics 

stltcf tlllt runctaon ,., 

7 8 PIJ 

I 



• 

UIVI SlllLAIK 

tlltlUc~ -~ISiS 

[if~ ..... ial . ..-. .. i~ 
..... s .... 

C Ill Si ti V 

1.151··-1.131 .... 
1~111 1.- l.Zl9 1.131 
..... ··- 1.451 .. .. .... ..• ... ...... .. 
1 .... 1.ZS1 z.m 1.t11 

R Hit 

c .. Si ... v 

1.151 ··- 1.1131 1.131 1.141 l.IZI 
I.Ill 1.118 1.131 1.131 

Cp 

fer..- CMtnt I !fi•ld [X) fJrs l 

1.n 
'·" I.SI 
a.•a 

r.w 
.. all 
•Si 
•Sita 
•I 

•" .c.c .c .. ... 
!{!'IC[ 

c 

' 

4Z 

.. Si •• v c .. 

" '1Z 
5' 
Z1 .,. 

" 4' 
4' 

• 

• 

• 

JI 

Ci 

J 

I • 

I 
I 
I 



Of 

I ClllSl9IUll n1st • ••• 

I 
m.111 
U3.4tl ••• 15.45, 

1.14 

= 65.'1'1 1.41 

= 11.1Z 
1.,1 

= 1.• 
1.51 

= 1.43 

~ 15.• 
Ill 1.ZI ... 111.•1 

1.•1 i•.11 

....... 
t -1r... . -
• . ) ' i • 

/ ! -

• .... I 

llt.Zll I W.tt, .... 
1'.45 
1.14 

,5.7' 
1.41 

11.1Z 
1.'11 ••• 1.s11 
1.0 

15 •• 
1.ZI 

Ill.• • •• z•.11 

-·~ l Nit 3 pPiC. • CMtS. 5 cests ' SfHl 1 ,~... • EXll 

ar 

.. .. .. .. .. .. .. 
UP .. 
UP 
UP 
UP ur 
Uf' 
ur 
UP 
UP 

el• HW 

1•.• 1411.11 ~ 
1116.UI 1116.UI •tal ca~ 
Zl6S.63 18'5.'31 --------. 
1416.lll 1416.IZ t I 1451.•I HSI.Iii i 
311.111 311.• .. ......,., ai c~ I I I [ 

%561.11 ZS61.ll --------1 t t I 
Sl.§1 51.581 I .. ' to---. 

6'9.•I 4S9'.il I I " • • 1lfl•.•• 1vz11.11 .. , ----- 1 a ,- a 
5311.lllJ 531%.11 f~l'Hilllo's J a · l u1•.•• 121111.111 t--" I 1 •

1 I I I F 1=1 =====-•1r1. ~1 47".llfp I JM h 
ZS!iilj • .wl ZSlte.fll'.~ l la•u•~ 
811.rN 17".lillll :. st•~I 
1'3.111 1•3.li11o 

2484.131 Z4~~.Z31 

'· ... 



;;tf 
Dff .. b•i .. 

;cm :Hst ••• HW • 
:l)ll Ui 1131.711 1131.MI I 
:;;."'(UP ur :UZ.'11 311.611 wtu c..._ 
.. St>LH PIC CJQll .. l.iSI 1.iSI I ~ • 
;iNI Oil UP ll.'71 ll-'71 i 
}:Gal UP l.'51 1.,SI • .:.i:tf ur it.4'1 H.tH I .... nae .. -.. 1••1 
.:EU»ISnl UP 1.Zll 1.111 I • .$ • 

.;aaQESI 1 l UP 1.541 '·"1 i 
t :iii. • 

if~ llP 7."I 1." ii I I I 
-!f .. JEr .. 11.N 11.K I ill I 
~c-ii - ut z.'14 Z.14. (t-NHll .. S ' ·-------·· 

I 
Jal ut 5.1, S.lt I .· .·.: I L UP i- - ~--

UP 
I 

UP 7.lt 1.111 •• ll9 
•ImLCIS UP J •• 3 •• li .. i • 

fri·llDCI "JI ...... , ..... stnl I 
llD COSIS 1'3.11 1'3.111 

fOTAI. COST Ztlt.111 Ztlt.111 
I 1 . , .. z e-•it J tpiet- 4 ceas • 5 usts 6 stHl lr .... I IJfll 



r ...... _··· ... ... . . ......... ·- "·-·· r 

{~') 
. . ,, 

... 

r-·· l ; i l r.:····- . ·- . 
11s • r t.~f'L .... J. FUELS - -·--· ... 
I j ' 
I i I 

! i • ~ ·~.F~- ~--·~·-· :J. OTHER ENERGIE~ 
; ~ ~ i 
'it I !sl r [ar3 ~ . J . t: l •·· .. . .. 
·Q • 

li j 
i B • L feP4. · l 
[it~ i . .J 

! 

r "-· 1 
=INPUT~ l . . .. 

r. ) 
L~' ~ 

, 
: 

..J 

.. I G. . . "1 
'1'i :!PE. 

I 
.......... J 

. Qr.· .•.. , 
~ \ ... 

. . . ~·"l 

IUD DON( 

I ri 
! ~ I 

~ ~ i 

I DTHER INERllW r 

~~I 
I. . . .J -

I 

1 

e I t 
J ~I . 

; ' 
I_ M .f ~ 

I • J! 'i 

J 11~ 1 

I A ti 
, or 
~ ' . ~ ' . ;; ' 

~ "Ii I ,, 

r~~T CO~~~M~~ION J r ~ 1 

~OUTPUT i 
r·· . , I 
l ~r:· .. .. . . .. J 

.. 

r ! 
,j 

--- ~ 




