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ELECTRICAL INDUSTRY

1. - General siluation

In recent years, electrical energy generalion in Mexico grew at
a compound annual rate of 11.5%, requiring installed capacity to be dou-

bled every 6 years in order to satisfy consumplion needs.

To maintain the supply of elecirical energy at cn adequaic level
at all times, the Federal Electricity Commission !CFE) prepares its Works
Investment Budget (P.I.0) on the basis of 10 year periods, thus enablirg

sector requivements to be evaluaied in advance.

Up to date of the last study (1976), iistalled capacily for electrical

energy generation had veached 10,522 MW, will the Jollowing structure:

% %
Hydroelecltricity 4.5
Thermoelectricity using
hydrocarbons 57.5
Thermoelectricily using coal 0.3
Geothcrmoelec tricity _0.7
100.0

It is estimated lhat between 1977 and 1986, demand growlh will
make necessary an exponsion of supply reaching 26.467 MW by 1986, wilh

the following structurcs:




Hydroeleclricity 32.3
Thermoclectricily using hydyrocarbons 42.6

. Tkermoelectricily using coal 9.2
Geotlhierinoelecltricity 11,0
Nuceloelectricity 4.9
100.0

The total inveslinent program for reaching this incyvease of installed
capacily would be 280,000 million pesos, of which 177,6C0C million cov-
respond io power genervation planis, imnsmission lines and subsialions;
of this 54,110 million pesos would be spent on capital goods within

the three calegories mentioned.

In general, il was calculaled that the most relevant categ..vies of
capital goods seclected for the electricily ivdustry would share in (he

investment stvuclure in the folloiving proportions:

%
Power generalion plai.ts 43.4
Transmission lincs 7.4
Subslalions 12,3
Expansion of opcyations 21.6

Frequency syncliconizalion 0.2




o

/0
Ruyal cleclyvificalion 1.7
General construction expendilure 5.7
Misc 2llaneous 7.5

Counsidering only the capital goods itcwms, ihe total value
and wcighl of the three main groups, powey gencration planits, lrans-

mission lines and subslations, is !he following:

Value % Weight %
(Thousand of (Tons)
pesos)

Power generaling plants 27.136.533 (50.2) 135,131 (20.1)

Transmission lines 11,235,743 (20.7) 376.878 (50.2)
Elecli-ical subslations 15.373.748 (29.1) 158.989 (23.7)
Tctal 54.110,324 €00.0) 499.109 (100.0)

Among tle capilal goods used in the seclor theve are 11
imporlant calegories whose {olal value comes o almest 80% of the

value of the fl.ree groups ment ioned above:

Conduclors 6.321
Turloscieralors 5.902
Instyumels 5.365

Poweceyr Ivansfor -
mers 5.050




Steam gcuerators 5.018

Gates for hydraulic

turbines 3.929
Transmission towers 2.414
Main transformers 2.307
Hydraulic turbines 2.090
Circuit breakers 1,690
Generalors 1.645

Total Million US 41, 641

These data give a clear idea of tne importance of the
demand for capital goods in the electrical industry which represents

an annual market of about 6000 million pesos.

The study concludes that "this mariet cou'd support the
expansion of existing enterprises and the creation of new ones' to pro-

duce malterials and equipment that are currently imported.

The probable share of national components in the period

Jrom 1978 {o 1986 can be seen in Table No. 1.

There is a stable situation in the aras of line installations,
operation expansions, and, on estimate, the category oy ""miscellanzous'’.
Howeve., the national component could grow in the area of plant insta-
llations which, being 50% of the total of investments in capilal goods
Jor the electrical industry, represents the most decisive group in terms

of growth probabililics.




‘ ‘Table 1

Posstble evolution of the shave of naiional produclion in lhe invesimen! program of
the electrical sector 1977/85

.
’

- -

sear - TFlant . Line . Substations Frequency Rural  Expansion Payments Ge:;eral office Misc’ella Total
tnsiallation installation synchroni- electrifi- of . outstanding expe;g.?es neus
- zalion calion opevalions for works _consiyvuclions _
1307 3.4 $0 401 © o ann 10,0 " 7000 _100.0 1000 50,0 56.4
1ois .2 79.8 . wo m.0 . 100.0 0.0 . 1000 . 09,0 0.0 57.0
:;TS 2.2 0.0 . . 30,9 ' 100.0 170.0 70.1 '_-- . i . 100.0 N 39,0 . 36.1
12.\‘J~ €2.0 52.0 . 40.1 . - 100.0 69.9 - ' '. . 100.0 50.0 57.2 '
20: $1.0 9.9 s00 . . L . 1000 70,0 - . 100.0 0.0 57
132 . _80.2 T - T es . . 100.0 9.9 - L 00,0 500 55.1
1257 3.4 79.7 4.0 -- 100.0 70.0 R " 100.0 80,0 559
2038 .5 79.9 0.1 -- © 1000 70.0 - 160.0 50.0 $7.3
s s1.3 . C79.7 0.1 -- 1w0.0° 70.0 - 109.0 $0.0 58,9
. 2553 5:.8 5.0 0.0 . .- ' BRL ) 70.0 L - 100,0 20,0 60.3
297736 5.0 0.0 0.0 0.0 . 200.0 70.0 100.0 : 1¢0.0 %0.0 31,1
: =
|
N




2. Methodologv for calculaling capilal coods dcmand

On lhe basis of the forecast short, medium and long
teyrm requivements for materials and equipment in the Electrical scc-
tor 1975-1985" prepared by the Federal Electrvicity Commission in
Oc}ober of 1977, the study atlempls lo decleriine the demand for ca-
pital goods for the clectrical scctor during the period from 1978 to
1986 and to cxpress it in terms of requivcd equipment with coryespoii-

ding monetary values and weighis.

The study was based on projecls that had been defined
or already approved bty the CFE for rencraling, transniitting and trans-

forming high tension energy.

The most important equipment in these projecls 1zas
identified and, subsequenily, prcjects were standardized in ovder lo
add up the equipment units. Tle criterion''Similar projects requive

stmilar equipment! was used.

In the fulure, (he siudy can be made more extensive
in terms of time or capacily of inslallations, through variafions in
the progvam which could inlroduce modifications in the kinds of planis

co.:stdeved and Linds of equipment,

" The wcigth and value (narketl walue, 1977) of the equip-

menl was eslimaled, Prices weve ClI' (sile of inslallations) for

T




for imported products.

national products and FOB (factory)

Total equipment was divided inlo lhrec groups: equipmcenl

and jov subslariois.

for power plants, for transmission Lincs,

a) Powey generation planis

Only hydroclectric, thermoclcctrir'and geolhermic planls

lants (lo be insialled) outside of

ye included, leaving the nuclear p
. the study, diescl and gas plai

e
s were also

e period considered 0

cxcluded becaust of the small investiicnl involved.

Thermoelcciric plants et compared with existing coal
and fuel oil planis, classified by capacity and tybc; @ bi-caldowit of

majoy equipment was made and an eslimate made of tolal cquipmen!

needs for the total number of plants.

ere studicd individualy because of

Hyd'roelcctric plants 1

theiyr dissimilarilies.

Geolhermic plents wer analyzed (hrough a shuly of thc

plant at Cerro pPrieto. 1/

jem equipment was deli
it oughl to be examiil

1,/ I’rocess Sy$ beralely exclded smcce, according
ed separalcly.

{o he shudy,




b) Transmission lincs

Eight components were selected for tensions of 115,
230 and 400 KV, with 2 and 2 circuits; 69, 138 and 160 XV lines

were included in the group cof 115 KV,

c¢) Electrical substations

Tensions were divided into 4 groups: 400 KV, 161/230 KV,
69/138 KV and 13.8/34.5 KV. Equipment and materials were selected

on the basis of these jour groups.

In synthesis, 43 families of capital goods requived by
the sector were indentified:
List of families of capital goods and components requived for the ge-

neration, transmission and transformation of electrical energy, selected
for the 1978/86 period of developmeint .

1. Steam generators
2. Hydraulic turbines

3. Turbogenerators

»

Steam collectors

(<]
.

Moisture separalors

6. Generators for hydvaulic plants
7. Feeder pumps

8. Condenser pumps

9. Circttidtion pumps




21,
2.
23,
24.
25.
26.
27.
28.
29.
30.
31,
32,
33.

34,

Condenser

Low pressure hecalers
High pressure healers
De-aeratoy healer

Travelling crane

. Auxilliary cranes

[ ]
Compressors
Cooling tower
Main transformer

Auxiliary transformey

. Starter transformer

Powcer transformey
Main ous bars
Auxilliary bus *ars
Machine shed
Warchouses

Vertical gates
Inlake gates

Sluice gates
Transmission lowers
Subslalions

Powey transformers
Cum'eﬁt transformers
Knife switchcs

Circuil brealcers
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35. Lightning arrcsiers
36. High pressure pipes
37. Low pressure pipes
38. Complementary pipes
39. Valves

40, Instrumenis

41. Insulators

42, Hardware

43. Conductors

3. Ruaniificalion nf capilal poods nceds for extansion of clectvical

eneygy genevalion supply, 1978 lo 1986.

A summary of the major faclors that play a part in
the quantification of capilal goods needs for (he programincd expansion
of eleclrical energy genevation capacity in 1978/86 can be found in

Table 2.

It can be scen that, stavling with the three wmajor subdi-
visions (poweyr genevalion plants, transmnission lines awd substalions),
the kinds of planis, kinds of lines and groups of subslations are analy-
zed, Mention is made of lhe major categorics cquipment vequived and
their share in lhe value of the capilal goods correspouding lo each

group, as well as lheiv shave in (he lolal velue of capilal goods
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considered for the electyical industry as a whole.

It has been noled thal equipment for power generatioi
planls constitutes 50% of the total value of capital goods for the three
qzain groups considered (power generation plants, transmission lincs,
substations); it can now be seen thai thermoelectric plants occupy
72.4% of invesiments in capital goods within the total for power
planis; hydroelectric planls cover 22.8% and geothermical plants

4.8%. 1/

Transmission lines were organized into 6 groups for

each of whici (he extension in Bilometlers was estimaied, 400 KV
(684 Km); 230 KV (1338 Km); 164 KV (12 Km); 138 KV (18 Km);

115 KV (1379 Kwn:); and 69 KV (259 Km) in 1 and 2 circuit lines.

Substations = were divided into 4 groups: 400 KV ;161/259

KV; 697138 KV; and 138/34.5 KV.

Onthe basis of these divisions, the 43 families of ca-
pital goods and components were dislvibuted and their corresponding

velue and weight weye estimated.

All of the above is given in Summary form in Table 2,

T/ This only involves the expansion of the plait of Cerro Prieto.




only a few major equipment categories received a more detailed
listing of values. The equipment mentiored for thermoelecitric
planis (sieam generators, turbogencrators, cooling towers and

main ivansforimers) constitute 70% of the total value of capital goods

for those plants.

Since the thermoelectric plants represent 72.4% of
the lotal capilal goods investments for power gencration plants
which, in turn, cover 50% of the totlal capital goods considered in
the veport, that 72.4% represenis 25.3% of all the capital goods

studies for the electrical induslry.

Likewise, lhe generator turbine<, powey transformers,
metallic styuclures, lravelling cranes, vertical gates, inlake gates
and high pressure pipes (47% of the value of capital goods for hydro-
electric planis), constitute 5.4% of the total for capital goods consi-

deved for the electrical industry.

It is nolewothy that the programming o electrical encr-
£y expansion for ihe period being considerved is fundamentally bascd
on these kinds of planis, made up of lwenty new units: 4 fuel-oil

driven plants, 5 coal-driven plants and 11 hydreeieclric plants.

Geolhermical capacity will he expandcd by amplifying

the present operations of the Cerro Priclo plant., The equipment nceded




T

Jfor tnis plant, turbogenerators, cooling towers and transformers,
(77% of the value of capital goods for this type of plants) repre-

sents 3.7% of the total for capital goods considerez in the siludy.

Summarizing, the value of capital goods for the diffe-
rvent kinds of plants presented in Table 2 is equivalent to 34.4%

of the total for capilal goods established in the report.

Of the capital goods mentioned in Table 2 for trans-

mission lines, share in value was mentioned only for structures and

conductors which together make up 54% of the value of capital goods

in this category and 10.8% of the total cf capital goods considered

Jor the irlustry.

In the substalions grouping, the power transformers,
reiays, structures, breakers and current transformers, added to-
gether , make up 90% of the capital goods value ir that category
and 27% of the total capilal goods considered for the eleclrical

industry in the period 1978-1986.

The sum of capital goods value for thedectrical indus-
try prescented in the report, which cre found in the form of the major
equipment calcgories in Table 2, comes‘to 72.2% which is considered

to be a represcnlative figure for the purposes of this summary.




Equipment Groups

Tahle No, 2

DEMAND OF TLE PRINCIFAL CAVITAL GOODS FOR THE
ELECTIICM. INDUS LY

Kinds of Plants

1978 - 198¢

No. of Plauts

Shae in ‘npital Goods
Value kil i cach
X

Muajor Fauipron!

Sharc in lotal valuc
of Capilal Coods Jor
e Elcetrical hulus!rvy

(Tharmoc!cclﬂ'c

72.4%

1.3 Fucl il
§ Cual

Generating Plants . Hxdroclectrie 11 (
22.8%
l v
Geotiicrnic Expausion of

4.8%

KNiwds of Lincs
Tonstors (WV)

Transmission Lines {300 sl K
230 (2 23 Kkm) lincs)
16l (122 K.

138 (Ix Ky

115 @279 Kw)
\ 69 (259 Kwi)

Cerro Pricin

N s

1 and 2 circuil

)

——— T
—

Group of Substations {
Tensions (WV)

400

1617230
v, 123

138°34.5

sican penerntors 705 in thermoeleclrics
Torhe cvcaloy
Coolt: toncer

Mabi draasfurmer

Tuchioos \

Coo v 000N

Poxery Jrusforncrs

Vot seeuetuve Y47% i hydroelectrics
Lo ooy crancs

Viertree!

Lotche LS

1o Dol Plp"

Trrbooavator }77"' in geothcrmics

Covlire toner
Transjorniers

Nt ehnes 215G i T.l.
Ieswlalors
Canluctors 33% i T.L.

Sufport cables
Conerete oy wood
posts

Nardicare

Others 2775 im T.L.

Poucer h-ausjbrn.'r'rs\s‘-",'j in Substiations
.’et'L’:'\.s

9.% in Subslations
Strec s E
Circuit brealers
Curren? h'aus;brmcrsj

\

L)
ES

8

- —
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MINING

Estimate of demand for minerals 1980-2000

The eslimate of demand for capital goods for the mining indush;y

in México was based on the following dala and criteria:

In all, 14 minerals were considered, among which 6 are metallic,
and 8 non-melallic. These 14 minerals represent 90% of mining

production.

The historical behaviour of these minerals was examined in terms
of production, intermal consumption and exports during the period
frem 1968-1977. The main features of the study revealed slow
dynamism in production, and although there was sustained internal
consumption the growth rate wds lower than that of some other

indusiries.

Internal demand and future exports of these minerals were evaluated
and, ™ that basis, lhe total supply was estimated in such a way
as to assure national self-sufficiency in all of the minerals con-

sidered excepting iron and phosphorile, from 1985 on.
Even though margins for exports were calculated, mineral exporls
were not emphasized and only a fcw products have a notable

export standing, such as silvcr and sulphur.
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1.4 It has been assumed that mineral produc-tion in the future
will show a greater dynamism than the historical level . -
and that certain mineral resources will be obtained whose

polential is not yel confirmed definitely.

2. Estimate of production capacity for minerals, 1980-2000

Based on the production required- for satisfying the
demand mentioned above, troduction capacity was calculated accovding

to the following method.

2.1 Mining activities were classified according to the following
scheme:
Extiraction Benegication
Capacity for moving materials Capacity for:
in mines
1) Open cast . 1) Grinding
2) Underground 2) Separating

3) Conceniraling

2.2 In order of importance of = major minerals and their
distribution among the different mines, as well as the tasks
to be carried out in both extraction and beneficalion, the

following system was followed:




Capacily j'or movemen! of Principal minerals:

Matcvials in open cast mines* copper; secondarily
- Y
iron and coal

Extraction capacity in under- Polymelallics and ccal;
. ground mincs * secondarily fluorite and
barile
Grinding, schparution and con- Copper, Iron, Polyme-
centration in benefication plants tallics, and coal.

* As a general phenomenon, it is assumed that the scale of production
wiits will increase.

3. Estimate of demand for machinery and equipmestt

On the basis of production and process capacilies
calculaled in 2 (2.1 and 2.2), the total demand was estimated for
machinery and.i’s - typical components, for the period considered

and for average growlih rates. In this estimalion, the same system

was followed once again, t.e.

Machinery and equipment for , Open cast 43%

extraction for open cast and 88%  underground 45%

undevground mines

Equipment for bencficalion of
minerals 12%

100%




-
|
-
[@¥]
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3.1 Kinds of maciinery and cquipiment

A group of 33 classe. of equipiicnt and machinery was
chosen as most representative of the needs of this industyry; 8 for
extraction in open cast mines; 14 undevground extraction; and 17 for

benefication planis.

The geneval scheme is the Jollowing:

3.1.1  Mining operations

3.1.11 Open cast Structure of accumulated deinc:l
1980 / 2000
%

( Copper, iron, cozl )

Rotary drills 6

, Power shovels 21
Major

Equipment Draglines 9

Off-highway trucns 53

Traclors 2

91
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Struciure of accumulaled demand
1980 / 200

(%)
3.1,1.2 Underground
(polimetallics and coal)
Drills 26
Majo.,- Movable supports 7
Equipment
Automalic loaders 22
Low profile lrucks 5
Hoists _21
81
3.1.1.3  Beneficatlion
Major Crushers 18
Equipment Mills - 40
58

4, Complementary consideralions regarvding assumed crileria

Other complemenlayry assumptions which were included in

the cvaluation crilcria were:

4.1 In order to calculate the gross production of minerals
and consequently, the movement of materials which would
have to be mobilized and sumilted lo lyvealments, cerlain
mineval avcraging laws had to be adopted since such

calculations musl be bascd on the metallic conlent of cach |

mincral., . '

g
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4.2 A gradual decrease wm such laws during the period
in quesiion was also assumed, on the basis of a

known historical trend.

4.3 A trend toward future increases in productive units
was assumed, alung with the resulting increase in

produclivity.

4.4 The discovery and future exploilation of minerals whicl,
up until now, have ouly been found occasionally and

have not been explored nor evaluated, has been assumed.

5. Comments

The most basic characteristics of the report being

considered is that it is of an indicative nature based on desived gouls

for the autonomous dcvelopment of the mining industry as a fundamental

element of support for the development of the canilal goods seclor in

Mexico.

Apart from ithe above, work on 28 specific mining
projects is currently being carried out, which will guarantee a sequcice
of tolal investments in equipment and machincry, and establish volumes

of minerals lo be produced, up lo 1985.




- FORECAST OF PRODUCTION AND INTERNAL DEMAND -

Melallics

Stlver
Lead
Copper
Zinc

Iron
Alanganese

Non-Metallics

Sulphar
Banrvia
Fluorite
Ceal

Silica
Gypsum
Phosphorite
Limestone
Rock and
Sand

1975

1183/174
179/72
78/71
229/63
3962/3479
154/58

£164/748
300/186
1089/62
5193/6957
519/734
1806/907
282,1770

TABLE I

( Production Intermal Demand )

1980

1826/255
2757120
206/111
346/94

4453/4891
180/85

24407949
698/566
1410/313
8212/9170
850/980
2491/1382
873/2200

1985

2195/341
344/176
363/175
427/42

6097/8218
180/125

3151/1413
842/689
1676/464
13023713023
1407/1407
3334/2110
1726/3000

18652/18652 28717/28717 44283/44283

58000/58000 91000/91000 143500/143500

1990

2431/456
440/258
546/264
521/199

1007/12798

360/184

4044/2029
975/798
2026/688
19582/19582
202072020
4579/3228
2358/3833
68383/68383

226000/226000

1980 - 2000

1995

2722/611
543/346
675/379
625/260

15141/19907
360/270

5116/2780
1130/925
2497/1020
29444/29444
2703/2703
6378/4886
3025/4892

2000

3078/817
676/463
810/544
752/340

22768/30266
540/397

6518/3809
1311/1073
3144/1573
44274/44274
3618/3618
9069/7421
3740/5952

105743/105743 163726/163726

355750/355750 56 0000/560000




Mg

A general suwmmary of such pyoecls would indicale the

value( in millions of pesos, curvent value) of bolh (he fotal investmcnt
and the investment corresponding (o equipriient and machinery (sce

Table 2 ).

If the data related to programmed and in-process invesimenls
in Table 2 are compaved willh investmenls calculaled as indicalive,
general goals for thedevelopment of the mining industry uplo the yeay
2000, no significant differences arve found: tl:e programmed inpestment .

comes (o 492.9 million dollars and the estimated (indicative) investmenl
is calculated at 465.3 million dollars.

The same is tyue for the'procranined investiment' of
1985/9C, since (e indicative value for lhat five ycar period is
roughly the saime. In contvast, for the ‘en-year peviod fromm 1990/2000

the "indicative goals’' show strong growlh,

In conclusion, counsiderving inveslmenl evolution as repre-
sentative of mineral production capacity and, thus, of supply, lhe
estimate of investments in equipment and machinery since 1977 does
not presenl significant differences when compared with other lime

periods.
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Hislorical Time Periods

(Millions of dollays)

Annual average progvammed Anmmual avervage indicalive
tnvestment in equipment investment in cquipment
and machinery and machinery

1977 = 199.7 _ 91.3

1980 = 98.6 97.5

1985/90 -

1990/2000 - 148.3

That is to say, the larger annual investments in
machinery and equipment in the period from 1990 to 2000 are not |
excessive if it is considered that such annual investments will
be even greater, according to the programmed investment, during
the 1977-81 period. And those figures could become even higher
if it is taken into account that the industrial projecls for capital
goods manufaclures being promoted now, which will be in full
production in the next decades, will requive a variety . and quanitity

of minerals unprecedented in the mining history of the country.
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TABLE 2

TOTAL INVESTMENTS AND INVESTMENTS IN EQUIPMENT AND
MACHINERY FOR 28 METALLURGICAL PROJECTS FROM
: - 1977 7 1985

( Million of pesos, current value)

Yerrs Total Investnients Investments in Equipment
and Mzchinery

1977 . 3.988 . 2.565

1978 8.805 : - 5,195

1979 8.209 - 6.173

1980 - 7.146 5.880

1981 _ ' 6.307 2.674

1982 2.674 1.180 -

1983 1.029 557

1984 863 433

1985 ‘ 703 . 372

Total . 39.804 ( 100 % ) 25.029 (629%) (100%)

— Machinery and equipmnent ]
for foundvy and vefining, 8.671 (34.6%)

- Machinery and equipment _
for plants and mines ' 16.358 (65. 4%

/ Source: NAFINSA/UNIDO Capital Goods Project, Mining-metalurgical
Branch, Ing. Manuel Toron, NAFINSA, Oct. 1976. '
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TABLE 3

CO\IPAPISON OF DATA FOR POSSIBLE INVESTMENTS (1980 - 2000 )
AND PROGRAMMED INVESTMENTS ( 1977 - 1985) IN EQUIPMENT
AND MACHINERY FOR MINING OPERA.10..5

- ( Millions of 1977 dollars )

Year Programmed Invesiments Periods Estimaled (indicalive

( 28 Projects ) Invesliinent )
1977 114
- . 1978 ' 230.9
1979 274.3
1980 261.3 _
;gg 1152.3 1980/85 456.3
1983 ~ 247
1981 - . 19.2
1985 16.5
(Total 1112.1
1985/90 487 .3
1990/95 ?,
1482.9
1995/2000

~ Source: Capital Goods Project. Mining-Melallurgical Branch;Ing.
: Manuel Torén, NAFINSA, Oclober 1976.

Study related to the Demand forecast for Machinery and
Equipment in the Mining Sectoy, 1975/2000.

(Preliminary vexsion) NAFINSA-UNIDO, Oct. 1978.
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PULP AND PAPER INDUSTRY

1. Historical ervolulion. present condilions and fulure prospects.

I1.1. Principal characlerislics.

The principal charvaclerics of the pulp and paper industry

in 1977 were:

- Insufficient nalional produclion; imporls of cellulose
in variable annual volumes and of paper in conslanl

volumes.

- Capilal-intensive; dynamic growth patlern (1971/1977

7.1% per year).

- Structurally chavactevized by two iypes of enlerprises:
infegrated (producing both pulp and paper) and non-

integraled (producing only pulp ov papey).

- In 1077: 1. inlegraled 15
2. non-integraled 50

2.1 pulp produccrs 12

2.2 paper producers ' 38

Tolal number of enlerprises 65




- Geographical distyibulion:
12 enterprises in the Federal Districl and 53 in

lhirlcen of the Mexican Slales.

- Inslalled production capacity is 821 000 lons/vear

of pulp and 1 790 000 lons/year of paper.

1.2 Methodology used in the studv.

-~ On the basis of slalistics related to apparent pulp
and paper conswmption, demand for a decade slarling,f
in 1978 was forecast, taking into considervation trends
in utilizalion and/or substilution of different kinds of

pulp and paper.

- Considering present installed capacily and possible

Jutuve demand, an eslimate was made of the number

of the futuve planls requived, and Jrom thal, machinery

and equipmen! needs.

- The following figure shows the lime sequence considered

Jor the initialion of operations of the new plants:
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II. I I

Transporl I Erection

L

T
Time requived for |
manufacluying a l
macline for paper
productlio: —
(100 00¢ lons/yyr.)

10 months

B
22 1o 24 monlhs 1-2 months |

IV. V.

" Trial run and
apprenticesh:p
period

emr———

Tolal : 6 lo 7 ycars

3 years l

|

1.3 Pulp and paper demand

1.3.1 Kinds of pulps and paper dervivalives

Eleven kinds of pulp are produced:

Sulphale wood pulp, bleached
Sulphate wood pulp, unbleached
Sulphile wood pulp, bleached
Sulphile wood pulp, unbleached
Straw pulp, bleached

Straw pulp, unblcached

Collon waste pulp

Mechanical wood pulp

Other pulps




-

Use of lhe pulp depends on ils type:

Paper for prinling and wriling,
- Bleached sanilary lissues Bristol broad.

Paper for wrapping., bags, sacks,

- Unblenched cardboards and boxes.

- Paper wasle Assorled paper.

1.4 Nalional production of pulp: hislorical evolulion

The pulp supply comes from 27 enterprises.11 of which
produce only pulp and 15 produce both paper and pulp in an inlegrated

system,

Production in 1977 ard 1978 was the following 'in thousands
of lons per year): 1970 = 472.9 and 1977 = 672. That is to say.

production grew al an avcrage rate of 5.2% per year.

The largest production volumes and their respeclive

participation during the period mentioned corrvespond lo the following

pulps:
Unbleached sulphate wood pulp 33.1%
Bleached wood pulp 19.0 %
Bleached sugar cane bagasse 21.3 %
Unbleached sugar cane bagasse 7.6%
81.0 %
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The most dynamic pioduclion growlh is seen in bleachea
sulphite wood pulp., bleached suiphale wood pulp. and unblcached sulphatc
wond pulp (17.15, 7. 5% and 5.1% per year, respectively) ard also

bleached sugar cane bagasse (12% per year).

Among pulp-producing malervials. there has been a decrecased
_use of mechanical wood pulp. as well as pulps from whea!, barley and

colion wasle.

In general, it scems lhal there has been a decrecase in usc

of the most cosltly raw materials for pulps.

1.5 Pulp imports, 197071977

All together, imports in cellulose pulp, and paper wastes
have increased from 168 565 ton: in 1970 lo 203 218 lons in 1977,

which gives an average annual rale of 2.7%.

There was a decrease in imporls of mechanical wood piip
(-21.0%) and chemical sulphile wood pulp (-22%) and chemical shulphale
wood pulp from non-coniferous woods (-23.0% annually) while incyeases
were registered in imporls of chemical sulphale wood pulps from
coniferous woods (7.4%). and. eshecially, paper wastes in while and

natural pulp colour (17.8%).




1.6 Appareni _consumplion of buip.

The cvolulion of the apparen! consumplion of pulps belween
1971 and 1977 indicales growth from 515 876 lons to 739 629 toms, i.e..

an annual average growth vale of 5.2%.

Tolal pariicipation of Mexican-produced pulps and imported

“pulps during those years was the following:

1971 1972 1973 1974 1975 1976 1977

National (§) 86.9 85.3 73.9 74.6 85.5 83.9 91.2

Imported (%) 13.1 14.7 26.1 24.4 14.5 16.1 838

Total 100.0 1002.0 100.0 106.0 100.0 100.0 100.0

The different kinds of pulps considered in aupparent consumplion
estimales lheir shares in lhose years: sulphate wood pulp co,.sumplion
increased nolably te an annual rale of 7. 7% and annual-plait pulps
increased as well (6.8%) while, in spile of rariations in annual
consumplion, mechanical wood pulps had a decv~ased shave; the grouping

called "other pulps” was more or less stable.

In summary. the behaviour of the different kinds of pulp
materials was irregular, due to the growing subslilution of some pulps
for others because of cosl or reasons of plan! funclioning (improved
ulilization of installed capacily, inilialion of operations of plant expansions

or new planis. elc.).
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1.7 Papcr demand

For the purposes of this study. classificalion according to
use was chosen to define paper types. The following is a list of the

different use classificalions:

Paper for prinling and writing
Coated papers and light board
Bristol board and light board

News print

Paper for bags, sacks and wrappings
Paper for boxces |
Sanilary and facial tissucs

Other papers

1. & Nalional paper produclion

The total number of paper producing enlerprises in Mexico

is 53; 15 are integraled and the remaining 38 produce only paper.

Paper production belween 1970 and 1977 grew from
896 687 fons to 1 453 656 tons (7.2% annually). wilh variations for

the diffcrent kinds of paper.

In terms of production growlh, lhe most outstanding groups

wevre: in firsl place, coaled paper and light board, newsprinl, and

. w.




Vo

sqnilary and fu lal lissucs: in second place, papcrs for prinling and
wriling, and papers for hoxes, and in third flace, with limited growth,
paper for bugs, sacks and wrappings and ollier papers. Non-coaled

Bristol board and lighl board showed decreases.

Considering the produclion stiuclure, from the poinl of view
of tonnage and crolulion during 1971,1977, e mosl oulslanding gyroups

e ]

were (%):

1971 1977
Paper for boxes 31.6 34.3
Paper for bags, sacks, elc. 22.1 15.9
Paper for prinling and wriling 13.6 15.1
Non-coaled Bristol board and ligh! board 10.2 5.3
Covered papers and light board _ 8.3 12.0

85.8 82.6

The markel scems lo be charactevized by (he following
trends: paper for boxes shows suslained growth and share in lolal
production; paper for sacks, bags and wrappings lends Lo have a
decreasing sharve, being replaced by olhey malerial s--such a lendency
could become acconlualed even more in the fuluve; paper for prinling
and writing lave an impoylan! and increasing share in produclion,
which reinfjorces the observalion made rvegarding facial and sanilary

tissues as mwell, i.c. that the lrend is toward a lavger parlicipalion




of the lighter papers; coaled papers and lighl board show a moye dynamic
increase in production share than do ihe olher groups; finally, in
ncwsprinl, the higher qualily kinds (couché and rologravure) lend lo

have a layvger share in produclion because of more extended use of the

new rotary offsel printing presses..

1.9 Paper imporls

Paper imports are basically complementary to inlérnal
production and, excepl for necwsprint, are madec up of special papers
whose local produciion would nol be economically justified. Three kinds
of special papers ave imporled: paper for prinling and writing. pabers for
backing and "'othey papers'. The first group have gradually reduced their

share from 1971 lo 1977; the second group has increased and the third

has decrvccsed so much that its share in imports is almost insignificant.

Newsprint_mus! be considered as a_special case in terms cf

ils share in i;njbgrls- and dynamic growth. From 1973 to 1977 ils annual

average growth vale was 17.9% and in the lasl vear of that period

(1977) ils share in imports was 81.3%.




1.10 Apparenl consumplion of papcer.

For the purpeses of cralualing the apparcnl consumplion of
paper, three groups were considered: A includes the cight classes of
paper established above; B includes 7 of the classes, excluding newspyint

and C includes only newsprint.
An analysis of the three groups reveals the following facts:

- The appaven! consumplion of group A grew at a higher
rale thaa thal of national production (7.1% vs. 6.9%). which was

compensaled by import growth of 8.5%;

- Imports decreased in group B and increased in group C

(ncwesprind).

- The mosl importan! phenomenon is the acceleraled growth
of nalional vewsprinl production (237 annually - 1973/77) in spile of
which, import volumes doubled diring lhe samce period (1973 = 120 717

tons: 1977 = 233 217 lons, i.c. an avevage annual growlh of 17.5%).

- The appavenl consumplion of ncwsprinl shows a yearly

rale of 19.2% and a lavger share in lolal apparent consumplion.

- The apparcent consumplion of group B papers, while

showing decreases in vecenl years, is slill predominant (81.6% in 1977).




1.11 Newsprinl - a _special case

There are many reasons why it is definilely in Mexico's
best intervests lo begin to subslitute newsprinl imports willi nationally

produced newsprint:

- Local production was previously limited because otheyr

counlries produced cheap newsprinl in large volumes up wnlil 1973.

- In conslrast, since 1973 it has become profitable lo
produce newsprint locally, and in this ficld Mexico has certain
comparalive advanlages since the sugar industry (an imporiant seclor
in Mcxico) alveady can provide &dequale technology and supplies of

bagasse.

"~ The outflow of foreign exchange for newsprinl imporls
makes it desirable to underlake nalional production, which would be

based on wood pulps, bagasse pulp and wasle paper.




2. Demand forcecasts foy pulp and papey

Two sels of hypolheses were used lo examine the possible

Juture demand for pulp and paper:

a) Correlalions belween apparent conswnplion of the differvent

kinds of papers and the indicative variables of lheiy behaviour.

b) An hypolhesis related to the rales al which the explanalory

variables of appaven! paper consumplion will grow.

2.1 Fulure demand of paper 1977/1987

Total paper demand will grow al a rale of 8. o) per year,
slightly higher than the gvow!h vale of the period from 1970 lo 1977,

which was 7.2%.

At the same time, theve will be different vales of growth
for each of the cight kinds of pupers considered, which would also be

intevesling to compare wilh the previous period.

1970/77 (%) 1977/87 (%)

Paper for prinling and wriling 8.7 5.3
Coated papers and light board 12.9 12.2
Non-coated papers and light board -2.4 3.4
Newsprint 12,2 6.9
Paper for.' bags. sacks clc. 2.2 4.9
Papér for boxcs 8.1 8.9
Sanilary and facial lissucs 12.2 10.1
Ollicy papers _2.3 1.6

Tolal 7.2 8.0
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In synthesis, it can be concluded that the demand foy non-
coated papers and light broad, papers for bags, clc., and olher pupers
will be strogthened while demand for papers for printing and wriling,
newsprint and sanitary and facial tissucs will decrease. Coaled papeys

and light board and paper for boxes will yemain fairly stable..

2.2 Fulure demand for pulp

The hypolheses velated o pulp demand calculated c;s
adequale for satisfying the estimated volumes of paper demand wcere
based on technological relations between the diffevent kinds of pulps
and their substitulion tendencies along with the advances in process
technologies, some of which have already been developed in Mecxico,

such as bagasse exploitation.

On this basis, pulp demand calculations would indicate
growth double that of the period from 1970 to 1977 (10.0% vs. 5.2%

annually).

A comparison belween demand for diffevent kinds of pulp
during 1970/77 and estimaled demand during 1977/87 would show lie

following facts:
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1970/77 (%) 1977/87 (%)

Bleached sulphale wood pulp 7.7 9.7
Unbleached sulphale wood pulp : 7.7 6.5
Bleached sulphite wood pulp -4.8 11.1
Unbleached sulphile wood pulp -4.8 8.9
Bleached bagasse pulp | 20.5
Unbleached bagasse pulp 6.8 8.9
Unbleached slraw pulp 6.8 8.9
Cotton waste 6.8 7.2
Mechanical pulp | -5.0 7.1
Othcr pulps -4.1 14.1
Waste nalerials 8.0
Mechanical waste pulps 1.6

Total: . 5.2 10.0

It is considered that the estimaled growth of pulp demand
carrvies wilh it implicil indicalions of changes in the struclure of supply

and demand, such as:

- Imporl substilutions would be intensificd
- There would be a stvong incrcase in nalional production
of newsprint, mainly through the Mexicana de Papel Periodico, S. A.

plant (100 000 lons/year capacily).




._ 40 - ’

- There would be a lrend loward grealer production of
b&gasse pulp, especially bleached pulp which would have a greater
proportional shave in produclion of newsprint and paper for printing

and writing.

- There will be a rapid growth of chemical wood pulps, and,
.in contvast, a drop in lthe demand for pulps from straws, cotton wasle,
and the mechanical pulps of wood and waste materials, at the same time
the use of recycled waste paper pulps will maintain a predominant role

even though there will be a slight decvease in ils participailion.




3. Programming for additional installalions required '3 salisfy lhe

Julure demand for paper and pulp.

3.1. Methodological consideralions.

S.ag_es:

I. Delermine dewiand for paper and pulp, in homogeneous

groups of producls and similar equipmend.
II. Define modular plant types.

HIII. Formulate the number of new installalions and

-equipmenl needed, differentiating:

a) Projects for existing enterprises

b) Projecis for new plunts in new enterprises

c) Periods for inilialion of operalions

d) Periods for '"training curves'

e) Examine possibililies for improving exisling
inslallations in order lo inqrease efficiency

and/oy make them specialized.

IV. Exainine consumplion lvends along with produclion

technologics, and comparalive adranlages of raw malerial subslilulions.

In svnlhesis, eslablish a progvain proposal for increasing

lhe mpar‘if\; of this induslrv in ‘e 1978/87 period.
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3.2 Regrouping paper and pulp lypes.

Plant preparalion requires grouping similar producls logether.

so as to obtain beller cquipment ulilizalion for bolh paper and pulp.

The number of modular planls and lhcir respeclive scales

were determined with this in mind:

Fulure demand jor re-grouped paper products

The following lisiing shows the new paper groupings and

their demand in 1978/87 (in lhousands of tons per year):

Groups ' | 1977 1987 Amual %
Printing and wriling papers 39 837 7.8
Newsprint - 318 618 6.6
Sanitary and facial lissues 134 349 10.0
Packaging papers 947 2 074 8.2
Total 1 795 3 878 8.0

Future demand for re-grouped pulps

- The future demand for pulp, re-grouped into five classes,

was eslimated as follows (in thousands of lons per year):
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Groups 1977 1987 Annual %
Cheinical wood pulps 574 1 303 8.5
Sugar bagasse pulp 225 1217 18.4
Unbleaclhed slraw, collon wasle ond

other pulps 36 98 10.5
Mechanical pulp and mechanical wasle

pulps 689 1 480 7.9
Tolal 1 678 4 376 10.0

3.3 Modular blants

Paper produclion

Two major seclions were idenlified in paper produclion planis:
pulp preparation and paper manufacture. Equipment differs according lo
the kinds of paper to be manmufaclured, thecir weights, equipment capacitics

and raw malerial to be used.

The studv considered he machinery nccessary for producing

the four new selecled classes of paper in their respective modular planls.

Equipment design

The most importanl unit in the equipmenl for paper producticn
is the paper machine, because of ils high cost and the lendency lo use

machines with high produclion capacilics.




The modern trend is to use designs for reaching high production
capacities with low inilial cost and lower maintenance and operation costs.
Such designs differ in capacities, raw material to be used and kinds of

controls.

For lhis study, various kinds of machines were con sidercd

according to the modular model plants examined.

Equipment capacilics and lrends

In chosing the capacitly ranges of equipment, the conditions
and trends characterizing the industrial development of the country were
taken into account, some. of which could eslablish comparative advanlages

Jor Mexico in foreign compelition with certain products.

TFherc is greal variety and helerogencily in the equipment
currenlly in usc in Mexico. Along with maiy models which were
bought second-hand cnd have since been discontinued, theve are
modern and cfficient machines. The lalley arc being ulilized in the

production of sanitary and facial tissues and for one newsprint unil.

In some cases, the local tendency has been toward inslalling
inlegrated pulp and pajscr production plants, in others loward non-
inlegrated planls, for various rcasons. The present sludy has chosen

to consider cquipment for non-inlcgrated pulp plants and paper planls
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and, therefore, there is duplication of cerlain equipmenl which could be

consolidated in the case that inlegraled planls were preferred.

Modular paper plants

- . The modules adopted were:

Newsprint plant using sugar bagasse {100 000 tons/yr.)

Packaging paper and cardboard plant ( 90 000 tons/yr.)

Printing and wriling paper plant ( 50 000 tons/yr.)

Sanitary and facial tissue plant ( 25 000 lons/yr.)
In terins of weight, the following ranges weve adopted:

Kind of paper Weight gram,-’meterz)

Sanitary and facial 12 to 20

Prinling and wriling ) more than 40 to 90
Packaging more than 40 lo 90
Ncwsprinl 52

. A net production year was considered to have 350 duys.

. The basic equipmen! necded in a newsprint planl using sugar
bagasse was delermined on the basis of an inlegraled sugar bagasse pulp
and newsprint planl with the same capacily as the chosen model plants.
This kind of plant was selecled because of the ampl: availability of

such raw nialerial in Mexico.
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Table 1 presents the cquipment groups thal make up the modular

paper plant types, and their comparative cosls.

Modular pulp and mechanical paslc- plants.

The modules chosen, production scales and a comparalive -
listing of equipment groups and their estimaled costs is found in

" Table 2.

Plant capacilies were planned in relation lo the needs of
paper planls, in order to supply one or more such plants, laking inlo

accouni the pulp mixlures they use.

As in case of paper planis, these model plants were nol
considered lo be inlegrated. Nevertheless, an attempt was made o
ensure that they would have capacilies corresponding {o the capacilies

of the model paper planis.
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TABLE 1

Qgcp_mgmcy_l_nq@jq_nh the mod:l paper. Maut_aud lieiy cost stnecinre

( Thousauds of 1977 Mcexican Pesos )

%
Hems ’ Bagasse ucresprint Plant  Papey and caniboard Painting and Writling. ~ Sauitary and facial lissue
(100,000 tows/ year ) Jor packazing. Paper(5¢ 000 T./yr) ( 25 000 Tous/ ycar )
7 (90 00C toms/xear) % 1
Pulp preparation - : 3. - 4.9
Constant equipncn! pool .
(usod in all plants ) - 4.7 1.6 5.7
Walcr lecovery 2.4 - 1.6 -.
Wasle recorery - - - 2.4
Paper making wmachine 65.9 78.3 82.4 61.5
Infrustruclare cquipien! 19.8 5.8 4.5 10.4
AMainlenance equipmenl 2.8 3.2 3.5 5.4
Plectyical molors - - 1.6 2.3
synchrunous - - - -
n. C. - - -
Electrical cquipment 2.3 - 2.5 2.7 4.8
Fire-exlinguishing equipment - - - -

Total 548 364 93.2 466.035  96.9 285 321 97.9 813.4 97.4
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TARBLE 2

Group of basic ce: dSmonl _for meinlar malel palp plants and thcir cost sirecinre

AR

a

( Thousands of 1977 Mextican Pesos )

Hems

Sugar bamssc pulp plant
¢ 100 009 lous /ycar )

re
(3

Cliemical wood

pulp plant,
(122 01 T/yr.)
P

Growwd wool Mechanical
pudp an? refined pulp
plant. (56 000 T/yr. )
'~
A

Wusic paper puln
plan! (55002 T v,
(£
L

y- - ——
Reception amd depithing
of bagassc 4, 14.3 5.1 2.3
Cookting, washing and
purfying 15 25.3 66 50.8
Bleaching md wasi:ing
of pulp 6.2 8.1
Recv:ciy and preparation of
chemicals 19.3 39.7
Planl infrastmctire 17.9 4.5 9.1 18.1
Afzinien cc cquipment 20 - 2.2 S
Elcctrical motors 2.2 3. 7.3 11.7
Electrical cquipment 1.8 2.8 8.1 &.1
Firc-extinguishing equipment - - 2.2 4.
Total 602 427 9. 4 455 753 97.7 133 006 100.0 61 %43 100.0
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3.4 Installed capacity for g&lj; and papcr manufacture

3

. As can be seen in Figure 1, the installed capacity

for pulp and paper manufacture in 1977 came the following total tonnages :

paper 1, 790,000 toms/yr., andpulp, 821,000 T/yr., with the structure

described below:

1) Paper for printing and wriling
and cardboard for packaging
sanilary and facial

 newsbrint

specialilies

Tolal utilization of installed capacily

2) Pulp
Chemical wood
Chemical bagasse
Mechanical
Annual plant

Others

Total utilization of installed capacity

20.5 ¥
62.2%
8.1%

7.0%
Wg. 2%
3{%—
52. %
32.4%
8.8%

3.4%
0.8%

82.0%
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3.5 Programming for new inodular modcl paper and pulp dlanls

Once the relalion between apparent consumption of
paper and pulp and the capacities installed for their manufacture was
eslablished, the development of the new instaliations was programmed

in reeping with the estimates of future demand.

Obviously, the expansion {(in -process or to be de-
) veloped) of existing plants was also considered and calculations made
as to the supply situation after the initiation of operalions of such

. expansions, estimating (he times required for installation and training.

Finally, a program was designed wlich is graphically

represented in figure 2.

3.6 Basic equipment and machinery needs for 1978/87

Equipment. and machinery needs for 1978/87 were
determined from the calculations for the modular model plants: four

major groups were defined:

- specific machinery and equipmen!: a) to produce pulp

and b) to manufacture paper;

-  selected electrical machinery and equipment for the

pulp and paper industry.

- Standard machinery and equipinent chosen for the pulp
and paper industry:
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Within each group, basic equipment and machinery was
classified into generval categories and within cach calegory, specific

machines and equipmenl urits werve determined and the value estimated

for each item.

In Tables 1 to 4 lhe over-all quantily of machine;:y and
equipmen! and (heir global value in nillions of 1977 pesos was

summarized according to general calegories (no delailed information

is presenicd).
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TABLE 3

TOTAL INVESTMENT REQUIRED IN MACHINERY, BASICS
AND EQUIPMENT FOR TIIE PULP AND PAPER

INDUSTRY FOR 1978 - 1987
Total value !—/ Struclure
. Items (million of %
pesos )
I. Equipmen for handling and preparing
raw materials 144 2 1.3
II. Equipment for shredding and purifying 774.2 7.1
III. Equipment for washing and purifying
pulp and paste 1 025.8 9.5
IV. Equipment for bleaching and washing
pulp ‘ 364.5 3.3
V. Equipment for cleaning and refining paste 83.3 0.8
V1. Equipment for cellulose and paste dehydrat’on  593.5 5.5
VII. Equipment for recovery and preparation .
of chemicals 1 369.4 12.6
VIII. Equipment for preparing pastes and
for water and waste vecovery 358.2 3.3
IX. Paper machines _ . 6 136.0 56.7
Total sum 10 849.1 100.0

Source: NAFINSA/ONUDI

1/ At Oct. 1977 prices. LAB suppliers plants.

| —
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TABLE 4
TOTAL INVESTMENT REQUIRED FORR STANDARD

ELE
EQUIPMENT CHOSEN FOR THE PULP AND PAPER
f ’ INDUSTRIES DURING 1978 - 1987

1/

Total value = Structure
Items ' (million of pesos) %
I. Electrical moiors and equipment ' 2 048.6 38.1
II. Pumps and agitators 670.0 12.5
IIl. Fire-extinguishing equipment 478.0 8.9
V44 .. Maintenance equipment 284.0 5 3
V. Travelling cranes and hydraulic cranes 390.1 » 7.3
VI. Steam genevators and boilers condensors 741.9 13.8
VII. Steam generators and boilers, condensers, - :
evaporators _ 239.7 4.5
VIII. Steam turbocompressors 174.1 3.2
IX. Water treatment equipment . 196.6 3.6
X. Pumps for. fuel oil v 19.6 0.4
XI. Laboratory measuring and testing equipment- I31.3 2.4
Total sum ' 5 273.9 100.0

Source: NAFINSA-ONUDI Capital Good Project.

1/ At Oct. 1977 prices LAB suppliers plant.
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4. CONCLUSIONS

1. Total investment in machinery and equipment will reach

16 223 million pesos ( current value )

2. The investment corresponding to machinery and basic process

equipmeni comes to 10.849 millioi pesos (current value)

3. Investments in electrical machinery and equipment and in
standard equipment are, respectively, 2,042 and 3331.9 million

pesos, that is, a total of 5,374 million pesos (current value)

4. Total gross investment for the paper and pulp industries is

estimated at some 32,409 million pesos
Million of pesos
(current value )

‘= Total investment in machinery and

equipment 16 223.00
-  Investment in basic processes machinery

and equipment (10 849.00)
- Investment in electrical equipment and

machinery ' (2 042.00)
- Investiment in general use equipment (3 332.00)

-  Investment in land; civil works; evection
and setling-up, engineering, and lechnology;
organizational and pre-operational financial
expenses; freight, tnsurance and working
capilal, 16 200.00

32 423.00
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FIGURE 1

ESTIMATE OF THE EVOLUTION OF PAPER AND PULP SUPPLY AND DEMAND
BETWEEN 197 AND 1957 M lon/yeay -
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PETROLEUM: (REFINING, TRANSPORT AND DISTRIBUTION
OF HYDROCARDONS) AND PRIMARY PETROCHEMICALS

Analytical method and criteria ulilized.

Given thatl this is a ceniralized, Stale activily, demand estimales for
products were not requirved in order to calculate the growth of supply,
nor was it necessary to program the works to be carried oul in order

“to estimale the demand for capilal goods.

Calculations were based on the plans proposed by Petlroleos
Mexicanos (PEMEX), principally composed of the estimatle of internal
demand for oil and petroleum products and of proposals for exports

of gas, oil, petroleum products and petrochemicals.

The major lopics considered in lhe analysis being described,

were:

1. The present situalion and future prospects for Mexico's

petroleum sector:

1.1 Hislorical evolution (1965-~1977)
1.2 Present siluation

1.3 Prospects for the sector in the period 1977-1986

2. The Invesimenl Program, programmed for lhe periods

~of 1977-1982 and 1983-1986.
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3. Melhodological aspects of the study.

3.1 Classificalion of capital goods required in the

development phases of the petrolewm induslry.
3.2 Characleristics of some of the selected bapz'tal goods.

3.3 Determination of the manufacluring origin of the

selected goods.
3.4 Definition of PEMEX's projects.

3.5 Delermination of the value of the demand for

required capital goods.
3.6 Characierization of lhe demand.
3.7 Weight functions.
3.8 Price functions.
3.9 Definilion of a model refining plant.

3.10 Definilion of a petrochemical model with its model

planis.

4. A comparison of the prices of equipment and machinery

"produced in Mexico and in lhe U.S.A.

- Malcerials.

- Equipment.




5. Formulation of the total demand for capital goods in
L3

oil refining.

5.1 Value of equipment and machinery demand per

production unit.

5.2 Calculation of total demand for equipment and

machinery for the period 1977-1986.
5.3 Characteristics of malerials and equipment.
6. Capital goods demand for Primary Pgtrochemicals.
6.1 Value of demand.
6.2 Characteristics of 'ma_l >vials and equipment.

7. Capital goods demand for the transport and distribution

of hydrocarbons.

8. Summary of tolal equipment and materials deriand for

the petroleum industry (refining, transport and distribution

of hydrocarbons, and primary pelrochemicals.)




1. The present siluation and future proshects of Mexico's pelroleum sector.

1.1 Historical evolutior (1965-1977).

Certain major characteristics define the historical behaviowr

of the sector:

The annual growth rale of the gross national product of the
petrolewn industry during 1965-1977 was close to 9% highe} than the
GNP of the economy as a whole which only reached 5% yearly; likewise,
the industry's share in the GNP increased from 3.5% in 1965 to 5% in

1977.

Petroleum production (and liquid gas) during the 1965-1977
period grew by 9.5% annually, thanks to the discovery of new petrol'eum
and gas reserves in the southeast of the country, this made it possible
to supply the growing market which was expanding to cover greater

industrial and transport demands.

Natural gas production increased but not with the same
dynamism shown by oil, as wells with a lower gas-oil ratio were

incorporated into produclion.

Production of refined petrolecum grew at an annual average

rate of 6.9%.
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PEMEX investments, in millions of pesos, increased from
4 573 in 1967 to 34 169 in 1977, the main increases having been

produced in and after 1975.

1.2 Present situation.

In keeping with the aforementioned dala, the present situalion

. of the enlerprise can be summarized as follows:

- GNP in 1977 (1960 prices) 20 400 MM$
- Petroleum share in GNP in 1977 5%

- Capital invested during 1967-1977 ' 114 500

- Personnel employéd in direct aclivities 17 000 people

Estimate of personnel employed in industrial

aclivities 102 000

Production of petroleum and liquids (1977) 396.2 MMbbl/yr.

Natural gas production (1977) 21 148 MMbbl/yr.
- Refining capacity in a tolal of seven

refineries (1977) 935 000 bbl/day.

1.3 Prospects for the seclor in the 1977-1986 period.

1.3.1 Oil and gas produclion.

The prospects for the 1977-1986 period are based on

the basic oil and gas production programs and their corresponding

cxporls. "The data fer the period 1977-1982 are the following:




(in thousands of barrels per day and millions of cubic feet per day):

1977 1982
0il production 453 2 242
Natural gas production 2 183 3 630
Exports:  crude 153 ) 894
refined - | 211

gas (not determined yel)

1.3.2. Refinery produclion.

In order to salisfy increascd internal demand and [0
export bolh crude and refined oils and eventually gas, crude processing
capacity and by-product production will be increased. In synthesis, the

program is the following:

Increase in capacity of existing planls

(bbl/day) 1978/1979 (

(Three plants)

Naphtha hydrodesulfurization (HDS) 50 000
Naphtha reforming 36 000
Hydrodesulfurization of middle destillates 50 000
Fluidized catalylic cracking (FCC) 68 000
Sulfur ' 85

" Lubricants 2 000
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Increases through incorporation of new plants

(Thousands of barrels/day) 1977-1985

(Six plants)

Crude processiing capacily 1 205

Crude distillation 1 070
Vacuum distillation 610
Naphtha hydrodesulfurizalion (HDS) 205
Kerosene hydrodesulfurization (HDYS) 150
Diesel hydrodesulfurization (HDS) 150
Calalytic reformation ' ’ ' 140
Fluidized catalylic cracking (FCC) 240

Lubricants ’ 10
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2. Investment program for refim’ng,~ petrochemicals and transport and

distribution of hvdrocarbons.

2.1 Total itnvestments

First, it must be pointed out that the investment program
presented here is only valid until ﬁossible SJuture variations modify it,
. the following is a synthesis of the major figures in the program (in

millions'of 1977 pesoS):

Investments to be carried out in the 1977-1986 period.

Refining - 77 627 37 %
Primary petrochemicals 69 878 33.3%
Transport and distribution 62 200 29.7%
Tolal 209 705 - 100. 0%

Al the time when this general investment program was
formmulated, the idea was that investments, with a slight variation
between 1984 and 1985, should be more concentrated in the early

years and gradually taper off toward the end of the period.

2.2 General Program of Works and Investments in

Primary Pelrochemicals 1977-1986.

The petrochemicals program consists of 14 plants, six

of which take up 91.3% of total investment. .

N




In contrast to the geographical distribution of the refining
plants, which apart from thosc in the Federal District are localed in 6
states in various areas of the counlry, pelrvochemical planis are mainly
concentraled in 8 of the southeaslern states where 63% of tolal invesiment
will be used, according to the definilions adopled up until now, since one
rema;'ning plant which constitutes 32.8% of investmenl has not yet been

_defined.

2.3 Program for works and investments in transport

and Distribulion of Hydrocarbons (1977-1986)

This program covers major works and investments in
o0il and gas pipelines: 20.6% and 54.5%. respectively, of the program
tolal; pif)élines for refined producls and belrochemicals have less impor-

tance, 12.3% and 1.9% respectively. Storage cenlers constitute a tolal

investment of 10.8%.
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3. Mclhodology for the classificalion of capilal goods.

Definition of materials and_equipmenl

The equipmen! and malerials required by the seclor were

defined and lisied as follows:

Classification of Capital Goods for the Petrolewm _industry,

by major calegories.

_ 3.1. Heat exchangers
2. Air coolers (soloaire)
3. Heclers
4. Pressure vessels .
5. Pumps and drives
6. Compressors
7. Blowers
8. Steam twrbines
, ' 9. Diesel engines
10. Instrumcnlalion
11. Molors
12. Transformers
13. Distribution pancls

14. Molor conlrol centers

15.  Eleclrical malerials




16.

18.

19.

20.

21.

22.

23.

24.

25.

26.
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Boilers

Turbogeneralors

Coéling lowers

Waler treatment equipment

Flares

Special and miscellaneous equipment
Storage tank materials

Piping

Structural steel

Electrical conduclors

Spare parls

3.2 Selection of some lypical goods and their characleristics.

- From the above list, the following typical goods were selecled:

heat exchangers, air coolers, pumps and drives, turbines and motors,

instrumenlation, boilers, water treatment equipment, special and

miscellaneous equipment, storage tank materials, piping, electrical

conductors, spare parts in geneval. A description was made of the

general chavacteristics, parts and materials of each of these groups

of goods.

3.5 Classification of goods by manufacluring origin.

Made-lo-order goods (pressure vessels, heat exchangers,

aiv coolers. struclural steel) were differcnligted from calalogue goods.




3.4 Definition of PEMEX projccls.

Al the time this study was made, while rcfining
projects had been formulaled by PEMEX, pelrochemical projects had
not, and it became necessary lo theorize on the basis of information
provided by the Mexican Petroleum Institule (Instituto Mexicano del

Petréleo, IMP), for the 1982-1986 period especially.

In regard to transport and dislribution projecls,
inforination was based on proposals from the IMP in conjunction with

PEMEX.

In many cases, project investmenis weve estimaled
and schedules for investment and execulion weve reconstrucled on lhe

basis of information from PEMEX and the IMP.

3.5 Determination of the value of capilal goods demand.

In order lo determine the value of capital goods

these steps were followed:

- Design of models for refining and pelrochemicals
in the projects or models defined.
- Determination of the components.
- Calculation of the value share of capilal goods in
the defined projects or in the refining and pelrochemical

models.
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3.6 Characlerization of demand by equipment (vpes:

-

The calculalion of quantilies of equipmenl according to major
characleristics (size, kind and malerial compasition) was necessary in ,

order lo plan future manufacturing projects to complete equipment supply.

3.7 Weight funclions.

The calculation of equipment weights was necessary in order
lo program plant capacitics and dimensions, by tomnages to be produced

tn piping, plate, castings, elc.

3.8 Price funclions.

This analysis made it possible to determine priccs per unit
of weight for each kin of equipment. Examples, hea! exchangers, pumps,
pressure vessels t was found that the price-weight ralio was inverse,

that is, when weight increased price per unit decreased.

3.9 Refining model.

On the basis of a chosen vefinery (Salina Cruz II) which was

considered as a representalive model of the refineries to be installed

by 1986. the capilal goods required for such plants were determined.

Technical specifications were supplemented with informalion

from other refineries alrcady operaling in the country or whose equipment

e w.
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is being acquired for installalion in the near Julure, escalating and

de-escalaling capacities in relalion to the model.

3.10 Pelrochemical model

In order to define this model, plants were organized into

groubings according lo the processes to be carried out:

) Group No. 1 Olefins type processes

(A breakdown of equipment values Jor an ethylenz plant

was used for this type of processes.)

Group No. 2 Gas synthesis-tvpe processes

(The percentile structure of an ammonium plant was

applied in its entivetly for this group.)

Group No. 3 Aromatics-type processes

(The perceniile structure of an ethylbenzenestyrenc

plant was applied for this group.)

Group No. 4 Gas processing

(For the breakdown of plant values, data Jrom

exisling cryogenics and sweelening plants was used.)

Group No. 5 Refining Ivpe processcs (complementary to the

petrochemical plants.)

(The percenlile breakdown of cquipment values was based

on the model plants in the refining model.)
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4. Comparison of prices for equipmen! produced in Mexico and in the U.S.A.

A comparison was made of: the prices for "the lolal cost of
direct labour'" in the U.S.A. and in one of the Mexican capilal goods
indusiries; of the price of carbon steel plate in Mexico, lhe U.S.A. and
Japan.; and of the prices of ce‘rtain'equipment used in refinerics (pumnps.

_motors, etc.) in Mexico, U.S.A. and the United Kingdom.

In the "total cost of direct labour" the difference in favour of

Mexico was 8. 03%.

In carbon steel, the price as of October 1977 in Mexico was
1. 5% lower than the price in Japan and 19.7% lower than the price in

the U.S.A.

In terms of equipment, it was observed that for three kinds of
pumps, (105-108 BHP, 4.5 BHP and 160-170 BHP) against 13 bid prices (11 from
the U.S.A. and 2 from England), Mexican bid prices were beiter in 11 cases. In

regard to mo*ors (125 HP, 7.5 HP and from 200 to 250 HP) the siluation was
similar.

The same is lrue of control valves, pressure vessels and
instruments, with different percentages of difference, the largest

difference being in pressure vessels.

The final conclusion was that the Mexican capital goods industry
has an advanlageous silualion in prices, as long as demand can be programmed
and a smoolh and constant supply of sleels and alloys as basic malcrials

can be counled on.
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5. Formulation of the tolal demand of capilal goods for petroleum refining.

5.1 Value of demand per plant and lolal demand of

equipment and malcerials.

The refining model involves nine unils:

[

Crude distillation (200 000 Bbls/day)

et

Vacuum distillation (109 000 Bbls/day)

b

Naphtha HDS (25 000 Bbls/day)

Catalytic reformer (25 000G Bbls/éa;)

[

2 Gasoil and Kerosene HDS (25 000 Bbls/day)
1 Fractionation and lrealrienl (25 000 Bbls/day)

1 Fluidized catalytic cracking (FCC) (40 000 Bbls/day)

[

Service unif.

The total for these units was summarized in Tables 1 and 2,
as the "Total value of equipment demand' and the '"'Value of demand

for materials''.

5.2 Calculation of tolal demand for equipment and malerials

1977-1986.

The demand for equipment and mnalerials calculated for the

Refining Model is the following (in 1977 Mexicar pesos).
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Equipment 3 250 199 580 56%
Maierials 2 546 898 H26 41%
Total 5 806 098 106 100%

Since the investment for the model conslilutes 21.3% of
- lotal investment for vefining malerials and equipmeni during 1977-1986,
the lolal value would be 4.7 tiines the figure of 5.806.098.106 pesos,

that is, 27.300 million 1977 pesos.

An equipmenl breakdoun is presenled in Table 3.
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Table 1

Refining model:  Total value of equipment demand

(1977 pesos)

Crude di stillation 318 207 162
Vacuum distillation 255 715 278
Naphtha HDS 173 311 138
Gas oil HDS 283 843 924
Fraclionation and trealment 28 679 014
FCC 661 643 528
Services : - 1 263 356 640

Tolal 3 259 199 580




Table 2

Refining model:  Value of demand for malcrials

(1977 pesos)

Classificalion _of malerials Descriplion ~ Value
10 - Instrumentalion 275 857 400
15 and 25 - Electrical malerials 170 807 000
23 - Piping 1 460 422 600

23.1 pipes . 809 073 720
23.2 valves 400 152 120
23.3 comneclions 251 192 760
24 - Structural sleel 129 915 140
26 - Spare parts acquired
with lhe original
equipment 162 269 380

- Total'average of spare
parts for the refining
model 509 996 396

Total | 2 546 898 536
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Table 3

Vatue of lelal capilal goods demand for pelvoleum

Equitm cnt

Classification

1

2

10

11

12

13

14

15

16

17

and 25

refining, 1977 - 1986

(millions of 1977 pesos )

Descriplion

Heat exchngors‘

Air conlers

Healters

Pressure vessels
Pumps and accessories
Compressors

Blowers

Steamr hurbines

Diesel ongines
mstvumnlation

Molors

Transformers
Distvibulion pancls
Moloyr control cenlers
Electrical malerials
Boilers

Turbogeneralors

2 410

201
1 311
2 505
1 171
1 159

100

(Included in volayy

machines)
18

1 297

(Included in yolury

machines)

223

803
1911

8902




Equipment
Clessification

18

19

20

21

22

23
23.1
23. 2
23.3

24

26

Totltal

Description

Cooling towers

Waler lrealmenl equipment

Flares

Special and miscellancous cquipment
Storage lank malerials

Pipiny

Pipes

Valves

Conncctions

Struclural stecl

Spare pcrts

Value
234

118

68
1 728
6 864
3 803
1 881
1 181

610
2 474

27 360
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5.3 Characlerislics of equipment and materials.

Twenly-four classes of equipment and materials were considered,

as seen in Table 3. not counling spare par!s.

For lhese 24 classes, cor:plete t~chnical definilions were
made including melals used in their make-up, weight, price, power,
. (in the case of motors), kind (in the case of pumps and drives), capaci_ly
and power (in the case of transformers), capacily (for boilers and
storage tanks) and specifications of weight, diameter and wall thickness

(for pipes and connections).
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6. Capilal Goods Demand for the Pelrochemical seclor.

6.1. Value of demand.

The walue of capital goods demand for primary [)elroche:;zic(ﬂs
was calculated from the value struclire of the equipment in the model

units.

In the case of existing plants (elhylenc, styrene-elliylbenzene,
cryogenic and swecteney plants) purchase orders were used, escalaling
prices on the basis of 1977 values. For the equipment deinand in

hydyrocarbon refining unils information was taken from the refining model.

The major plunts considered in the analysis were ellylene,
ammonia, slyrene, sweelencyrs, cryogenic, crude desltilling, HDS,

reformer and fraclionation-lrcalment plants.

The value of equipment for those plants was the following

(in 1977 pesos):
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Model plant Capacitly Value
Ellivlene - 182 000 lons/year 898.5
Ammonia 445 000 tcvrs'year 377.3
Eslyrene 150 000 tons/vear : 163.8
Guas sweelcning 500 million cu.fl. /day 58.6
Cryog;enic 351.4
_Crude dislillation 200 00C Bbls/day . 320.9
HDS 85 000 302.9
Reformer 45 000 372.5
Fractionation and
Irealmenl 100. 00 24.7

Service Planls

Of the ammonia plant 57.7
Service plant 463.8
Total ' 31 752.0

The breakdown for equipment and malevials in primary
petvochemicals, excluding spave parvts, is similay lo lhat menlioned

for the refining model, thal is, il is made up of 24 groups.

The scheduled supply of equipment and malerials, expresscd
in partial values and pevcenlages of lolal value is the following (in

1977 pesos):

1977/79 1980/83 1983/86 Tolal_
17.178 6. 301 §.273 31,752

51.1% o 19. 8% 26.1% 100%
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‘6.2 Chavaclerislics of the equipmenl _anc demand.

The technical characteristics of only a few planis wevre
available (ellivlene, ammonia and sweeleners) due to lack of

information and the confidential nature of such dala.

In geneval terms, the major differences belween the
equipment for the refining model and the petvochemical model
weve specified in order to defire the need for establishing
specific manufacturing projecls f"or one or the olher of

these aclivilies.

- —
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7. Capilal Goods Demani for Transpor! and Dislribution ¢f Hvdrocarbons.

This seclion in mainly concerned with pipelines which were
considered separalely according to the fluids they transport and lheir

accessories.

The informalion was obtained from PEMEX and some
engineering fivins: the firsl case examined included: a pipeline (Cardenas-
La Venta-Pajarilcs) 20 in. in diameter and 123 kilometers long. with |
one pumping slalion, and two gaslines 24 inches in diameler and 113

kilomelers long each, wilh two compression slations.

In these casecs, the equipment and materials represenl 58%
of lotal investment and they present a stvucture in which piping

predominates:

Equipment and materials

for paly-ducis Liquids Gases_
Piping 77.5 79.8
Valves 11.1 48
Conneclions 6.0 2.6
Pumps and drives 5.0 -
Compressors and drives - 11.8
Instruments 0.3 1.0

- 100.0 100.0
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If slorage lanks are included, the tanks constitule only 7%

of the investment in poly-ducts.

The analysis of equipment and matevrials demand for

transport cnd distribution of hydrocarbons can be seen in lhe following

Tables:
Table 4
Value of equipment and_malerials demand_for
pipelines, 1977-86
(milliors of 1977 pesos)
Equipment
Investment and materials
Pipelines for liquids 21 610 12 533
Pipelines for gas 33 877 19 649
4 55 487 32 182
Total | 4 100% 58%

Table 5

Value of the demand for pipes, talves, and conneclions for the lransport

and distribulion of hvdvocarbons, 1977-86

(millions of 1977 pesos)

Value Structure (%)
Pipes 26.2 83.9
Valves 2.4 7.7
Conncclions | 1.3 4.2
Stecl rluie (lanks) . 1.3 4.2
Total 31.3 -100.0

P—



Piping
" Steel plale

Total
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Table 6

- Volume of sleel for Iransporl and dislyibuiion

of hydrocarbons, 1977-86

(million of lons)

Weight Structure (%)
2 519 . 92.
220 8

2739 100.

Table 7

Value of demand for pumps. compressors, drives and instruments [or

transpoé'l and dislribution of hvdrocarbons, 1977-86

Pumps
Compressors
Instruments

Total

(million of 1977 pesos)

Value Struclure (%)
643 30,1

2 376 72.9
226 75

3 205 100.0
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8. Total demand for equipmenl and malerials for the pelrolewm indusiyy:

refining, brimml pelyochemicals and [ransporl and distribution, 1977-19S56.

A summary of the previous scclions, consolidaling the volume
and value of the delailed equipment and mate vials demand for each one
of the phases examined, give a lotal of 4 246 400 mciric lons and

93 500 miilion 1977 pesos.

In both ralue and volume it can be seen that the most signi-
ficant category is that of piping, with 74.2% of the tolal weigh! and 44. 7%
of total value.

Table 8

Volwne of equipment demand foy the petyvolewm induslry (refining, primary

pelrochemicals, (ransporis and distyibution)

1977 - 1986
Weight Structure (%)
1. Heavy platework and machining 304 000 7.2
2. Pipes 3 151 000 74.2
3. Steel plale for lanks 540 000 12.7

4. Sthructural steel 251 400 5.9
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Table 9

Value of the total capital goods demand for the petrolewmn industry (refinivg. primary pelrochenticals.

Equipment
classification

transport and distribution, 1977 - 1986.

(Million of 1977 pesos)

Descriplion

Heal exchangers

Air coolers

Healers

Pressure vessels

Pwnps and drives
Compressors

Blowers

Sleam {urbines

Dicsel engines
Instrumentation

Molors

Transformess
Distribution panels

Molor control centers
Elcctrical malerials
Boilers :
Turbogencrators

Cooling towers

Waler treatment equipinent
Flares

Special and miscellaneous equipm ent
Storage lanks malerials '
Piping

Pipes

Valves

Connections

Structural steel

Spare parts

Totals:

Primary Transport and
Refining Petrvochemicals  Dis!yibulion
2.416 5.008 - 7.42
201 112 - 21
1.311 1.701 - 3.01.
2.505 4.798 - 7.30.
1.174 2.007 64 3.é2
1.459 £.967 2 326 5.7
400 92 - 44:
18 31 - -4
1.297 1.086 226 2.6%:
223 299 - 32z
502 571 - 2.57:
151 103 - P
803 260 - 1,652
1.311 . 1.662 - 3.573
892 1.23 - 2.126
234 359 - 583
118 161 - g
4 2 - 6
68 59 - iz7
1.728 211 1.3:2 2.2:31
6.865 5.008 29.925 41,793
3.803 2.774 26.241 32.:18
1.861 1.272 2.3%0 S, "
1.181 861 1.294 2.3%5
6i0 898 - 1.248
2.474 1.123 - 3.5597
27, 366 31.752 34.472 93.590 *
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THE STEEL SECTOR

~

At the time the study of the stecel sector was carried out,
in mid-1977, there was no official plan for expansion of production
in the para-state steel industries which , that year, covered G67. 3%-
of the country's total installed capacily for steel production. This

perceniage became even larger in the following years.

The study of the sector was based on the demand for steel
and rolled products projected by the Steel Industry's Coordination
Commission for the period 1978-1985. According to that forecast ,

t he demand for steel in 1985 will be some 14.7 million tons which,

expressed in terms of rolled products, comes to 10.8 million tons.

In ovder to make the forecast, the Commission elaborated
a milled-products consumption matrix divided into two groups defined
by 'their production p'rocess.es: non-flat products (bars , wire _rods, prafiles,
_vetc.,) and flat products (blate, sheet, etc.)

[ It was known that in the private sector, the enterprises
HYLSA and TAMSA plan to increase their steel production capacity
by 1.2 million tons for 1985, If this plan is fulfilled, the remainder

of the demand to be satisfied would be 13.5 million toms.

The Economic Studies depariment of lhe National Chamber

of Iron and Steel Industrics estimaled the 1 977 production capacity

~
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at 9.9 million lons, which would mean that the increase in installed

capacity for 1985 would be at icast 13.5 - 9.9 . 3.6 million lois.

In order to cover this dcficit, two steel planls were selecled
as models for developing a methodlogy for subdividing and classifying
the equipment maling up a steel plant, along with the approximate

weights of such equipment,

Amnex 1 prescuts a delailed subdivision of equipmment for

steel installations in the following cagacilies:

Coke plant and by-products 1/ 500,000 tons/yr
Pclletization plant 1,800,000 tons/yr
Blast furnace 1,000,000 tons/yr
BOF Plant | 1,200, 00 tons/yr
Continous casling of billets 1,290,000 tons/yr
Oxygen plant 460 tons/day
| Bar ard light section mill 1,200, 000 tons/yr
Hot strip mill 1,200, 000 tons/yr

Apart from the equipment subdivision, the tables indicate
the shop having the greatest shave of the work in the manufacture

of eacl equipmenl ilem,

1/ The byproducts ave: planis for lar, ammonium sulphale, benzol
and hydrogen sulphide vcinoval,

- N
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The lable's columns show requirements in teyms of basic
processes such as forge, fowundry, platework and machining. There
is also a colwmn indicating equipment nordered from other supplicrs'
which shows which equipment can be bought divectly within the cowi-
t1.'y (e.g. conveyor belts) and which must be bought abroad, as well
as those wnits or parts that are relatively easy tb manufacture williin

existing shops.

Equipinent classified as imported ave highly specialized ilems
such as some reguiation and control instruments and very heavy
wiits whose small demand would nol justify the investment necessary

lo manufacah'e them locally.
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. A CENDIN - )
1 Yeu = 0,04 pesos
COKE_OVENS PLANY 190 Yen - 5 pesos
Stmary of Heary Mechienical Equidnicul Manntgchivivg Delails, ’ in Janwary 1974
Heary FOUNDERY Cosl in
. Total Wt, Plale - Heary Mech, Piping Calalague  haported . ,
No. Descriplion work & Plate- Work- & Non cyripment  ilems a1 M.Nx 10"
’ heary work shob ralres Steel  Iron Ferveus
maciiaing

(ia) Coal Lardling plant, 1419 743 186 400
() - Coke brecze grinding

plant, 434 72 . ) 172 190 359,979 3,824
(i) Coke Ovens ' 1472 40 329 . 722 180 1604,353 9,917
(tiy Coke Ovens wmachines 2206 1206 1428, 753 0,500
tiv) Quenching Station 62 62 ' 45,675 1,509 |
() Coke Waarf 242 22 J 50 100 191,245 0,727 \8
() Coke hardling plant 335 28 125 15 155 12 100,041 0,149 1
{vii) Tar removal plant 509 69 332 24 84 332, 0} 4,300
Uity Amnoninm Sulphate plant 100 Y . 4 288,751 1.140
(ix) Benzol & Napithalene

plat 273 234 44 . 191,174 3.571
(x) Desulphurisation plant . 129 54 17 58 264,503 2,474
(xQ Enluient Treatent plant 106 89 17 ha, 193 . 0.790
(xii) Fluid Pipe-work system 511 511 . ‘ 102, 728 R, 349 .
(xii)  Cas mains 539 339 : ' 143,435 0,737 '
(xiv) Structures Coal, Coke, .

balteries, elc, 1638 1638 h7,006 5.240
{xv) Shyuctures dy-product plant.™ __ 660 [ A, 300

Grud Tolal 9639 t1439 5149 20 sl 722 1153 L) 5125,772 51,000




CORI_AYINS PLANT

Heary Mechmnicad Equitacont = Coal Pl Plact,

1 Yen = 0,07 pesus
1609 Yen = 4,00 prsos

i Janeary 19704,

1 2 3 ] 5 I 7 8 o 10 11 12
, dleacy flcary FOUNDRY —~ Cos/

Unil Wi, Tolal Wi, Plate Plate = Mech, Piping NSV alalogna  Laporied Yen x 10",

Description Nos, in lons, in lons, work £ work shop & Steel Jron Ferrvovs Lquipmen!  ilems M.N, x 10"
machiing valires
Coxal Hawlling Plant Y 359,979
.". N. o N2y
Coal b.n - 25 mm pl 2 42 84 89
| Linn:g material basalt VI_ o
Coustaialueight ) : . Yoo
Jecideis 2 3.0 6,0 L. 6.0
Hewmer Mills
Retur dia 11
widlt 3 2 32 63 . 64
Outle! Curveror BLB
By -@p AW Ly
1000 mmm x 19.3 m long 1 27 27 ¢ ‘27,0
Bo-Cep, 400 t/hy : ,
2600 mm 1 30 ;m 1 40 40 : . 40,0 |
Suproriing structures b 69 69 . 69 ' ' ‘o
Reverstile belt _ |
conicyor 1 20 20 £0,0
B3-1.2 wide x 16 w1, long
~ap.400 /Ay
By= Breeze Conveyor
€c> 25 t%r 6,6 wide 1 7 7 7.0
Coal Mixers Dyum
2.7 mdiax55m .
long . 2 7.5 55 . 85
T




CONE OVENS PLANT

ileavy Neckaucal Eq:upmcnl - Coal Handling Plat

Descrtion Nos,

Ut W1,
n tons,

ileary Hewoy rFouvNonry

Dllate- Plaie  Mcecl,  Siping Catalosune Imdrorted
Total W, work & work  shop & Non  Equipment ilems
in lous, wachining valves Steel Iron Fervuns

Cusl m
Yeu & Pesos
x 16%

Bel! conveyor B-%
400 thr x 1.0 m wide
x &73m, long.

Tr:2per Car on B-5 Conv,2

Mawm Coal dunkers 500
tons, cap, each

Bel! Fecders
cad. 233 ir 1.5m, x
3m, lowy

Bell Conreyers B-12 £ 123
€Ol 300 ¢y 1.0m
x 130 m, long

CGatc relees, siruclures
plaisorms wain coal
durkers

Larry Car d.arging
koppers 1350 ‘ons. cap.
each

Ga'e valres, load cells
mcnnetic equip, &
sihruciures

Contveyxors B-16, 1?7,
18 & 219 400 /1y,

1w, x 12 m, long

Im & 2 tong

tia) Sud-To!al jor ceoal
ilandling Plant

2

[

280

2.0

Concrcle

1.5

359

250 - 280

2,0 . 2,0

6,0 6,0

9.0 . 74 17
48 ' Ju 8
176 17

359 300 53

8 ' 85

1419 N3 186 . 490

v
.

Y 359,979
M.N, 4,52

..26-




CORY (VENS PLANT

Heavy Mcechanical Eguipnical s

= Cove daeere Plunt

Ticary Heary FOUNDRY LosTan
) Plate - Dlece - Mech  Piping Now Calalogne  Imporied Yen x 10!
Descriplion Nos. uit W,  Tolal W, we b & work Lhop & Stcel lron Ferrous Equipment items M.N, x 10"
in tons, - i lous, wachining valres : .
Cole Brecze griding
Coke breeze coareyor 1 73 73.0 73.0
B-v3, 30t hr 0,6 m x
39 m, .
Coke drccze bdins
cap 100 tons each, 3 24 72.0 72,0 .
Lol feeders
12 ! Dr,e0 vt x
s m, log 2 12 24 24,0
Rt Mills 2 935 199 190
Disci.arge Conveyors
B-7324 1 2r 0.6mm x
5.3 m 37.0 37.0 37.0
B-74 Bt lrr o.6mm x . !
3.4 m 1 16.0 14.0 14,0 0
w
Luctet Ele:alors 1 $.75 5.7 5.75 |
B-7 Bclt Conveyxor to
corvcror 8-2 25 'y
O.onim x S, long 1 18,0 19.0 ‘ 15,0
(id) Sub-istal for Coke
dre~ze grirding i .
e, . 434,75 72,0 172, 7. 150
."
Py




CORNE OUVENS PLANT -

OVUNS

Heavy Mechanical Enppments =

Coke Qrens Pl

Heavy Heoey
Plate Plate- Liping FOUNDRY Cos! in
Descridtion Nos. Unit W,  Total Wi, York & work Mech & Nou Calalogue Yen & Pesos
in lons, in lons, machining shop  ralves Sieel Ivon [Ferrous Equipment x 10"
Coke Oveus - tuo
blccks o 30 ovens each
= g0 ovens Y 1404,358
M N, 9,97
oien doors 120 3.9 468 {4
door frames 120 1.30 156 156
Charging hole jrauies &
lLids 240 0.133 32 32
Back stays ] 2,192 228 28
Ascension pipes 60 0.84 50.5 50,5
C.1. Elous 60 0,27 16,2 16,2
Upder -Totlton Cross,lie
ruls, dracinys, thurst
placcs, wall protecting
dlates 120 1,825 219 219
sels
tracks 180 180 180
Collecting mains 2 41 82 82,0
Gas cleaning system p) 40 40 L0
(i) S:ud-totel jor Coke
orens 1471.7 40 529 722,7 180
4
. P}

..76-




CORNE OVENS PLANT - OVENS

lteary Mechanical Equipmeils < Culie Uven Maciines

lHeary Heavy FOUNLRY Cost m
Descrption Nos, Unit Wi, Tolal Wi, Plate- Plate=  Mech  Pipiag Non Calalogue  hnporied Yen & Pesos
in lons in lons, work & work siop & Stecl lron Fervous  Equipmenl  ilenis x 107
. Machining ralres
e Oven Machines Y 1428,753
M.N 0,500
Pusher Machines 2 253 506 506
Lérry Cars 2 127.5 253 255
Guide Cars 2 9% 192 192
Colke Cars 2 101.5 203 203
Locomolires 2 4] 50 50
(ii5) Sub-rolal for
Coke Oven Machines 1206 1206
(it) Coke quenching
statior: mcchanical
eQquipment 1 62 62 62 Y 45,675
M. N 1,500
(v) Coke Wiharf conveyor
B-24 250 /2y 1200 mm
x 119 m long 50 50 50 Y 01,268
AM.N 0,727
shuctures b 4 a2 .92 92
Backct wkeel reclaimer 2 50 100 100
Sued-total jor Coke Ovens
& its equipmments - 2981,7 1308 n21 722,7 230 100 Y 3180,051
: : M.N 12,634
3 e

_.g6._




Neavy Moeckeical Lguipa -uls

CON

OVENS

= Colee Navdlivz: Plant

e leary Heary rouvxony Cost m Yeon
Unit Wi, Tolal Wi, Plate - Plate - Mech  1:ping Non Ca'alozne  Liporied EaLN, x
Descridtion Nos. in lons, in lous. ok & work Shop & Stell  fron  Ferrous Eqipment  dtews 10"
nachining ralies
Coke hardling plant Y 160,041
M.N O 0.030
Hoppers 50 Tons
cap, each W | 25 S0 50
Lelt feclcrs B-28, )
.29 100 tn
1500 x S m 2 30 60 60
Primary Screens 2 3.5 7.0 7.0
Coke Cullers 2 6.0 12,0 12,0
Lelt Conrcvor B-40,
Bl 100h cach
1009 x 10m 2 40.5 8.0 81,0
Secondary Screens 2 2.6 7.2 7.2 |
Dust Collcctor system 1 28 28 28 \g
Load Cells, Cate valves |
& strvctures 2 90 90 75.0 15.0
() Sub-total for coke
hardling plont 335,2 28 125,0 15.0 155.2 12,0 Y 109,041
M. N, 0, 40
4
P
L] []
.
Pl




CORFE OVENS = BY_I'RopUCr LLANT
lleary Meckaunrcal Equipnicnts - Yy Rewmocal Plaat
Ticary My FOUNDRY
Plate - Plate Mech Diping Cos!
Descriplion Nos, Unit Wi, Tolal Wi, work & work  shop & Non Catalogne lviporied Yeu & esos
. in lons, n lons, machining valves  Steel hon Ferrous Lquipmont ilems x 1’
Tar Removal Plant : Y 332,041
) M,N, 4,205
Decanlers 2 D § - 2 35 35
width 2.4 height 3,75m
14.8m length {(carbon .
steel
Scrapers 2 12,0 24 24 )
Tar storaye tanks 2 15 30 . 30
Cad, 224 a3 3. Smm pl.
dia 2,74 M x 6 12 R
Condesate tank 3m x 2m
X2 m it 6.3 mm I-Y 1 ) 1.6 1.6 1,60
Ammonia Liguor tank
3.5 m dia 3,0m ht,
6.4 mm Pl 1 3.1 3.1 3.10 "
Cenlitusal, 4 wd hy ' . .
30 m lead, lar pamp 2 0.1 0.2 . 0,20
P:ops RNushing liqror
contesuld 300 m2 Ly
u2m Lead 139 hie,each 2 2,15 +21.55 ° 3.7 ., 3.7
Coridéesale Pumds
contriv al, cul
30 13 Xr,30m, 22 e 2 0.32 . 0.64 0.64
Primary Coolers 3 79 237 237.0

2.5m x Jin x 12,80t x
20 Pl (1390 piping
75.3mam, dia )

_L6-




CORNE OVENS - BY I'holt'Cr 1'LAT

Heary Mcechanical Equipowenl < Tar Renwval Plad,
fHeary lHeavy .
) Plate- Plate Mech, Piping Folxom Cos! in
Descriplion i Nos. " Unit Wi, Tolal Wi, work & work shod & Non  Calalogue  Imported Yen & Pesos
i lous, i tons, wachining valres Steel Iron  Ferrous Lauipment _ilens x 107
Exhaus!ers 2 10 20.0 ' 20,0
230%0m3 by
hlet pr - 300wm
Outlet pr - 1700 mm Hg
Exkanster house Crand :
10 tous, 1 10 10,0 10
Steam Tirtines <06 kw 2 3.0 6.0 : ' 6,0
Electro-Static svecipators .
26,0 78.0 ' 78.0
Tanks & vesscls 6 10,0 60,0 . 60,0
(wit) Sd-tolal Tar .
Removal Plait ’ 509,24 69 331.70 24.54 84,0 Y 332,061
M.N, 4,368 '
\é)
)
) |



CORE_OVINS = BY_PRODUCT PLANT.

Houry Mechaaical Equpauent = nniom: Sulplat

lteary Heary FOUNDRY Cosl in
Unit Wi, Total Wta Plaic- Plate~ Meck, Diping Catatogue  haported Yen 4;, lesos
Descrption Nos. in lons. in tous, work & work sitop & Non Equipmient items x 10"
wachining rcalves  Steel  Irvon  Ferrous .
Ammonium Sulpi.ate Plan! Y 288,731
MN, LG
Ammonia liquor storage ;
dank 9.6 9.6 C9.6
Line Hopper 8.8 $.8 8.8
Lime S!Hrry tank 2.0 2.0 2.0
Nead tank 0.2 0,2 0.2
Line ley stills 0.6 1.2 1.2
A, S.Sanp lank 0.6 0.6 0.6
Seldkuric Acid Storage
ek 5.7 5.7 5,7
|
Salpkuric Acid Feed : N3
Tank 1.5 1.5 1.5 (Y]
Keernlors 13.8 27.7 27.7 !
S.5m dia x 3000 »
2599 cone Carbon steel
D3 Bl
Crclones 1.6 3.2 3.2
Suspersion taik 0.3 0.3 0.3
Steryy Feeod tank 7.0 7.0 7.0
a.S. Cyclone Separaior 0,3 0,3 0,3 .
C.0.G Cyclo:e Circulation
tauk 0,2 0.2 0,2




1

L CCRE OVINS Y _PnUCE LANT

ri

e

Heavy Mochasical Equlment - Awiwovonn sedphat Plaat,

o Heary Heary FoUNnRy Cosl in
Unit W, Total W,  Plate- Plate Meeh, Pipy Culalogee  lported Yen &, Pesos
Descrlicn Nos, i ions. in lons, work & work S0P, « Non Equibwient  ilems x 10’
mackining ralres  Steel  lron  lervrous
A.S. Suwmp tank 2 0.2 0.2 . 0,2
Towers 2 1+21.0 22,0 22,0
Punds 15 0.22 3.3 3.3
Heat Exchangers 4 1.1 4.5 4.5
Drying novace-dlowers 1 +2 0.5 +1 1.5 1.5
Bazging Mackine 2 0.5 0,5 0.5
(iiy Sub -tota! for )
Ammonivm Sulphate
- Plant 100,5 9.7 } 3.8 Y 288, 751

MN 1,140




' CORE GVENS BY PRODECT PLANT
Heavy Meochaeeal Equipaenrt - Lenzol  Vlaat,
ey Hea v FOUNDRY Cosl
Unit Wi,  Total W, Plele- Plete Meel Iy Calaloyue  Inporied Yer & DPcsus
Descridtion Nos.” in lons n lons; work & work shop & Nou Equipwent  ilems x 1
wmaclhining valves Stecl _lron Ferrons
Benzol Plant Y 191,174
AN, 2,57
Slop tan:k 2 0.1 0.2 0.2
Conrdecnsale receivor pi 0.1 0,1 0,2
Pilch Oil tark 1 1,7 1.7 1.7
Shtary tack (sionp) 1 0,2 0,2 0.2
Benavlized Oil Storage
Sk 1 6.4 .4 v, 4
Dehenzolized Ol
Storage tark 1 7.4 7.4 7.3
wuste Water receirer
tank 1 0.7 0,7 0.7 |
. —
Reiliw tank 1 27.6 27.6 27.6 Q
Freshk Wask Oil storage }
tank 2 6.2 6,2 6,2
LiJ: Oil storage lank 2 7.8 15,6 15,6
Punds 23 0.252 3.8 . 5.8
Hea! Exchangers 13 4.78 62,2 62,2
Torwers S 21,12 106, 5 104, 8
0il icalor 1 35.0 35,0 35,0 p
Air dlowers 2 1.5 3,0 3.0
(x)Sud-total for *
Benzol Plat 278.6 234.8 43.8 Y 191,174
MM . 3.57




OO OVINS Y DPReGeC NANT

Heary Noedtanieael Dot = Havdyogen Sulplale Remoral Plant

Heaey Veavy FOUNDRY Cost m
Uit W,  total Wi, Plate- Plate- Meech,  Piping Catalayue Jmporied Yen ; Pesos
Description Nos, in lons, a lons,  werk & work shop & Non Equibment ilems x 10"
) . machiing ralves  Steel Ilvou  Fervous

.S, LKemoral Plant

Ihdrogen Cyanide Reagent

la:k

Poly Sulpiide gér:era!or
Ounlisers

Panpiy ok

Suipivy slurry tonk
Reecant Ming tank
}‘:I'rm‘c receiver
Awtoclave

Product sudplur pit
Product s «phur silo
Un!reated effluent tank
Balai.ce lank

Samp pund tank
p.anps

Heal excl:c;r:ge'r

dloners

2

Y 263,565,
M, N, 2,47

1.7 1.7 1.7
0.6 o.6 0,6
8.2 16,4 16,4 )
7.6 7.6 AN
4.8 @y 1.8
1.2 1.2 1.2
0.2 0.2 0.2
4.1 4.1 4.1 . |
1.8 1.8 1.8 ' 2
8.6 5.6 8.5 'l\’
5.1 5.1 5.1
2.1 2.1 2.1 )
0.7 0.7 0,7
5.5 ' 5.5

1.3 3.9 3.9 : ' ;
1.3 6.5 6.5 '

T




Heavy Mechanical Eytaeent - Hydvogen Sualphide Rewotal Plant

Heary Heery FouNpny Cosl in
Uit W, Totel Wt, DPlate- Plate- Mech,  Piping Calcloywe  Imported Yei & Pesos

Description NosS. e lous, in tons, work & work, shop & Non Equipment  items x 10"
machining valres  Steel Jron Ferrous

Rotary vacunm filters 2 4.5 4.5 4.5

vacuum pump 1 0.5 0.5 0.5

sulpiuy flaker R 1 20,9 20,9 20,9

Reaction Incineralor 1 33,0 33.0 33.0

(iv)Sud-total for Cas :

desulphurisation plant 1 129.7 54.1 17.0 54.6 Y 254,513

M.N 2,475

- ¢oL -



COLE OVENS = 1Y PRODICT PLANT

lleary Moechanical Equipment - Tyluent Treatment Plant,

Heavy lear v . FOUNDRY Cosi in
Unit W1, Total Wy, Plate - Plate-  Mecl, Pipmg Calalu;;ne  huported Yen & lesos
Description Nos. ..in lons, in tous,,. work & work, shop & Non  Equipmen!  items x 100
machining valves  Steel (ren Ferrous
Eftluent Treatment Plant Y 66,904
M.N 0,702
Raw Waste tank 1 7.5 1S 17.5
Coke Filters 2 16.4 32.8 32,8
XNewlralizer lank 1 1.5 1.5 1.5
Aeraltion lank 2 5.2 1.3 1.3
Scttloyg larnk 1 15.1 15.1 15.1
Sard Fillers 2 1.0 2.0 2,0
Pererse clearing tank 1 .Concrete
Clear Welt 2 Concrete
Sludge Coucentration
tank 1 5.5 5.5 5.5
Corcentrale studge tank 1 0.6 0.6 ' 0.6
Centrifge 1 1.3 1.3 . 1,3
Fil:rate Water tank 1 0.45 0,45 0.45 ’
Cuagxlant Storage tank 1 0.20 0.50 0.50
Tar \Well 1 0.1 © 0,10 0,10
Pi:osphoric Acid storage
lank 1 Polyctirylene & PVC
Effluent liquor tank 1 Concrete

- vor -




LORE_ O0UVLNS -y PRONUCT PLANT
leavy Mechanical Equippient - Effuent Tyeatment I'lunt,

lleary Heary roUNunry [T
) Uit Weo Total Wi, Plate- Plute-  Mech,  Piping Cataloue  Imporied Yeu & lesns
Description Nos, * " in lons, in tous,* work & work, shup & Nou Equipment items x 10"
) machining valves  Sieel lron  Ferrous

Suldiuric Acid tank 2 2.10 2,10 . 2,10
Punps Assorted sizes 19 . 2.5 2,5
Punps Waler cooling 4 2.2 8.8 8,8
Drainage prumps 12 4.4 4.4,
(v) Sbd-Total for .
Ejleent trealment Plant 106,45 89,45 ) 17,0 Y 66, 0Y

M. N, 0,702

- Gop -



CORE GVENS - iy ol cy LLANT

Hleary Mesimcal Faqupment - Fluwd 1pe-iwe il Syslewm Gas, Muing
& Shvichore s,
Heary Newry rouNniry Cosl
Unit We, Tolal Wi, Plaie- Plate-  Mech,  Piping Catulogue  Luported Yeu & Vesus
Description Nos. in tous, in tous, work & work., shop & Non Equipment  ilems x ]
wmachining ve'es  Steel lron Ferrous
Fluid Pipe work
system, ! . s s 51 Y 1oz, 7on
. M.N, 8,340
Gas Mains 1 539 539 339 Y 163,455
M. N, 0,737
Structures
Coul & Coke brecze
Crushing house 1 776 776
Coke cutting kouse 1 237 237
Coke Oven batteries b 625 625 Y 670050
M.N,  §5.247
8y Products Plant 2 660 660 M,N, 6,37
Grand total for Coal
Herdling, Coke Ovens
Coke Hardl:ng, Convevors
wad:incs ard By-products .
plants conplets. 9639 1459 5149 201 511 722 1153 444 Y 5125, 772

<4

M.N, 51,000

=~ 9oL -




Gol, 1975,

1'esus
I%,5 Lo - Sintvaluon dollurs - o0l 50l
12,5 SIS =8, 8 2 775,000
LELLET S 0N S LANT do0 1 Lstertow 02,050, 13
¢ 4,0 10 - tescde Macks e Ju, T 02
Suniaary of Lcery Mecke acal Lepmert Maectadcarog, Dctuels 20 1 FE -Feone Frani ERRTI AR |
A N HHea e R4 A R N
T v Heaty FOUUNDRY Costm ? vosl i
No. Descnidtion Total W, Plilc~ Plate- Machue  Pipmg Catalone  hudorted Forcign ciorrency M, N, ¥ 1/
w tons,  nori £ wark NP K Nou FEquipuenl ilcins xl1o"
wachig valiees Steel  ren Perruns
D) Concentrate tanks, distridiutors
& vacear fiilers ' 87.1 4.8 40,3 2,9
(i Miver anst Pelletisation
machines & aaxiliarics 335 13.5 7.5 274.0
(19 Daterazin section and
Qo sysiom 2879.¢ 120 330 150 9y, 4 2180
(i) Addita bins, dall mill,
dust collection sysiem &
struotures 37 3439 23,4 192,5 292.1
G raud Totlal for Pellctisation a
rlant 7228.5 17,3 3534 150 42,7 2718,1 AS 0,541,000
U,8,0,705, 547
2050 103

DM 13,763,612

FF  6,0H,400 77,000,496

® Tie cost is bascd ou lolal

L ——

equd ment sueplied by cach
counlry, (Detaiied breakdoun
not available) '

- ioL -




PR tel, 1423
PELLETISATION i 1L.ANT 18,5 s 1., s \ustraliandollays ¢« 50l 000
2,5 £+ 11,8 - US S 775,510
Concenlrale tanks, distribntors & Vacuum Filler Syatew, a0 c 1 A r 2 Stevhing 2,000,102
4.5 N AY) s Duseh Marks Y, 71,012
. 2, e < Uyeueh Fyank L0010, 40K
) = LN, = \levican 2 AL
leaey Neary FOUNDRY
Unit Wt, Total Wt, Plutc- SPlate- Machine  Pding Calalosue haporied Cost 1 various
Descerdlion Nos, intons. inlous, rork & werk shop & Non Equipnient items currencies
niachining valics Steel  lron Feyirous
ie? Scclon
Dusiribulor = 12mm plate 1 0.50 0,50 0.50 ' ALY
Coucentration taid:
dwt, 20,5 m, x 2.5 m, kigh 1 (coucrcle) M. N,
Disiributor - vol, 3 m3 2 0.80 0,80 0,80 MY
Asiialor lanks 2 21.0 42,0 42,0 ' _ ' M, N,
Eniergency tank 1  ( concrele) M,N,
Distributor - vol, 2.2 w3 1 ‘0.50 050 0.50 : ' MU,
Cinor Vacuum Filters ', !
2.0m, dia, 4 3,0 12,0 12,0 MY, 8
Oluer Vacwun Punps 4 0.5 2,0 ' 2,0. 0,0 Cf
Ol:ir er Comdressors 2 0.4 0.8 0,80 MY,
Aglntor tank 1 1.0 1,00 1,00 , N
1203 2.5, dia, 2.5m, . MW
at, plate lisickness Smm,
el Convexor 2 23,5 23.5 13,5 AS
Ced 259 10, 1200mm wide
N Sy m, long - B
N ’
Zolt Conzeyor 1 4.8 4.8 4.8 AS '

Cap 325 t/m, 1000 mm, x
3w, ong,

| ——
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_—d "
PELLETINACION 2 LANT
Movess anl 2clletisalion Machings & Fiyideweal
lcary Hewry POl NORY
. Desorviplion Nos, Lwit Wi, Tolal Wi, Pluo- late Mudiine Pping Catulogue  Jmpuried Cos! in vaious
in tons, intous, work & nock shop o Non Lquipaent ilems currencies
mackining ralves  Steel lron Feiwvous
Mivers "Lolige* 2 5.0 10,0 10,0 DM
Cud 337, tonhr,, 1,81 nit,
dia, x 30 m, long,
Coicxors ¢ * 50,0 50,5 30.5 AS
320 L4 1000 mm, wide
13,50 75 m, long .
nins for mixed narls, 3 4.5 13.5 13.5 M. N,
Lol Coniovors & scales 3 4.0 12,0 R ' 12,0 . AS
oot B, 12w, nide
x 2,70, long
Polictsing dises & anilicries 3 88.0 204, 0 : 264,0 X Sterling,
7.5 w, dia, caP, 125 toushr,
5.2 6.2 w130 ke, motor
R |

Contcyors 106 & o, 3 3.7 21,0 ] 1.0 AS -
Suomna, nide 8m, long 8
vach, '
Cuncevors Lohiy wide loagth 3 8.0 24, 24,0 A S
320 2200 33m -~ 24 600 ST m
29 w0 12,3 m,
(i) Sud-Total for Mixer and

Pcllctisation machiies &

anc:l:a:ves 385.0 13.5 97.5 274.0

]
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LELLY iGN CLANT

Iuhration  Scetin  awl Healme  Svstem

Heury vuey Ful'Nnny

Desenwvtion Nos,  Unit Wt Tolal Wi, Pl P0ate«  Machine Py Catalugue  Iporied Casl in various
o tous,  ixilons, HOrk & work shup W AY Equibient itenis Curreicies

wmaclkininyg val os el Jron Feovous
Scoacens Shgle deek 1 4.0 4.0 1.0 DN
£x 2.2 s, src,
Yapper fines cap, 75 nid 1 8,0 8.0 N . DAL
Cou: cyors . B 6,3 1.9 18,9 A S
13,8 mt, lought
€ap 2u5 Ly, 100V nim cide
Fluid Network Poing, valves etc, 1 150 150 150 MN
Wet Serdbders 1 10,0 17,0 10,0 Lsterliy
(ii) Sud-Total jor Induration

Scction and heating system 2879.4 120 220 150 9.4 2180

| ——
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PELLE IS 000N CLAYY

Adielive hoes,  conrevors el ball mill
ilcary licanry FOUNDRY
rscrption Nos, Unit Wi, Total Wi, LPlate- hate Machine Liping Catuloyue  hinpovied Cas! in varvieus
: . in lous, in, tons, work & work shop & Non Equipinent ileyis CUr’CHCICS
neeechining valies  Steel Iron  IFeywrous
Dy Section
Slnckjvl time bin (2 ountlets) .
90 wmi~ cap 10mm Pl 1 25 25 25 M.N,
Additic e dins (fines-pcllct 2 57 114 114 MoN
and wwiliaries 259 w3 cap
210 w® ccp
Weign scales 4 0.5 2,0 2,0 DM,
Additire bins (course malerials) ) 2 123 S 23 MY
L:micstone bin 1
Weigh scales 4 0.5 2,0 2,0 D, M,
convrevor cap, 73 Lhr 1. 10,3 10,3 10,3 A8
Sodmm wide x Sim, long
Ball Mill & ils accesorics 1 200 200 200 I Stert:g
7o LT cup, 2400 K, 900 apm
1st conpartinent 2,2 1/2.. :
3 dia. balls o - 1 43 48 48 £ Sterling
2ud ccmparticent 1, 1 1/4, i
1 1.2 dia, balls 1 96 9 96 LSrering
Hot gas geonerator, burver .
dloters 2 5.0 5.0 5.0 L Sievling
Screen Vibrating cap, 5 t/h 1 3.0 3.0 3.0 D, M,
Piconatic Conceyor
75 ¢y 250mm wide x 13.6m 1 2.0 2,0 2,0 I Sle);.':'u.'
Bucket clevator 75 t'hr 1 23.4 23.4 23,4 D, M,

39 wm. long 11 kr. 800 ypmn




DELTELIS 0N SLANT

Add-re bass,  conrevors ol ball il

licary deary

Descriplion Nos, Uwit Wi, Totul Wi, ilute- Slate Machine siping FouNuRy
: . in tons an lons work & work shop & Non E{ nlu/a/unc{ Imporied  Cos! in verions

nachining valves  Steel tron  Ferious quidiieal - ytems  eurvencies
Preumatic Conveyors 1 9.6 9.6 9,6 L Seevlig;
oL hy 250mm X 153,3M '
Ercunatic Conveyors 2 36 3.6 3.6 £ Sterling:
7o Loy 250nua X 5.3 m :
Cxclone 2 4.5 9.0 9.0 B Stcrling
dut, LON wmm, X 7.5 w .
Disclarge feedé™ 2 0,5 1.0 1.0 DM,
Dry Dust Collection systemn 1 71.6 I A g 74.6 £ Sterling
S0 ey
Ciiniey . 2 2,0 2.0 2,0 NN,
D bwer 72000 mP/Mr 1 12, 12.5 . 12,5 D,
Lin 1 15 15 . 15 MON,
Shructures 1 316 316 NI DM,
(iv) Sud-total jor cllitive bins ’

ball w:ill, dust callection
sysiemt & structures 3947 3439 - 23,4 ' 192,5 292,1
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() Sud-total for bunkers &
Jeed

ers.

1940,27 ’ 04,0 1204,40 39,87

! - Sievliog S DT pioseas
LS PURNACY 1 - Len 0 021 e oy
1 -U,8,8 12,5 puesous
oagpsn . ."_. . N b - A _I C gt . A
Peaey Med ""“"’_ Etgipoent sl'r'_"l__l_"_“_‘_' o Prrees in Septenher 197
leary e v FouvNpiy Coust i Cond i
Unit W¢, Total AVt, Plat-- Dlate  Mackme 1Ppiag Catalogue  haporied lalian Lira Lienict
Descriyion Nos, in tons., in tous, woerk & work shop » Non  Equipment  ilews x 10" l’cwls
n:acliinin valres  Steel lron Feyruus x 1y
Stock House 844,400 3,600
Bunkers for pellels 4 37.0 148 1N
Bunkers for Lunp Ore 4 37.0 148 14N
Burkeys for Coke 4 40,0 160 160
Bunkers for additions 4 37.0 148 148
Linig Plares for burkers
Lining plals jor sinter,pallet
ore 12 57 648 ufS
‘Lining plates jor coke 4 94 376 374
Lining plales for additions 4 57 228 . 228
Disciarye Feeders
( Electromegnet)
Snun, trough sinter, ppale &
ore SOomm x 2500 mm, 18 1.75 31,55 . 31,55
S, trough coke- 4 1,35 6,22 6,22
8w, drougt additions 6 0,35 2.10 2,10
Lin:ng plates ror recders
Sinter, pallet & orus 18 0.3 5.4 5.4
Sinter pallet Coke P 0.3 1.2 D12 ‘
Sinier pallet additions [ 0,3 1.8 1.8

gL -



BLASE STRRAC

Heavy Moeclanical Equipacnt = Stack House Couvexors & SOuetnres

Heary Heary FOUNDRY Cus! in Coust i -
Unit Wt, Total WM, Plate- Plate Mactiive Piping Calalogne  Imporied Italian Lira Mexican

Description Nos intons  inlons, work & work shup & Noa Equipment ilemns x 10" Pesos

: _machining, rabes, Sleel Dop Ferious x10" L
Stocklatse Coneevors
Saeer, pellet & Ore & 38.33 230 210
each xMnn, wide x 234 long
cap. 39t Tir 13 ke motor
Co:upling & redaction drive 6 0.70 4.2 4,20
Coke convervors T2 70 140 140
156 an: x 285 long . !
car. 150t e, 12 ke anotor
Coupling & veduction drive 2 0.70 1.40 1.40
Addition malcrials conveyors 2 34.5 69.0 u8,0
GO x 230w loig
cap 102t Ly, 7.5 kuw motor . ‘
Coupling & véduction unit 2 0.70 1.40 1,40
Xtallic bivden galiering .. :
CorieNors 1 38 58 ’ 58,0 |
1200 X 207 i long -
Cap 1093t oy, fwo v ke motlors ) 3
Coupling & red, unuts 2 4.0 8.0 8.0

. . |
Cote jatitering conieyor 1 38 58 ) 58
123 n 0 x 207 e long
330 tons “hr ico 37 ke motor
Coudling & ved units 2 4.0 8.0 s.0
Me:allic bunlen fines conveyor 1 )
60D e x O7 o long
130 ¢ kr, 25 ke seolor,
Cole rincs cor ¢.or 1
eXiiX 79 ne lony "
o ¢ T 2.5 ke motor N
Coudling & reduction units 2 4.0 8.0 8,0
Struciures for belt conveyors 1 270 270° 270
¢ ii ) Sud-tolal for stockhouse ) 856.0 27 586,0
Conveyors & Stiuctures .
T o S -




LS L TR
Heary Meclavical Equapatent = Sereens, neh-lophers strictures & labyicalion

Hewey teary FOUNDRY Cost iu Cos!
Unit Wi, Totel W, Plate- Plate Maciive PPy Catalogne  lmporied l/alm:}. Lirva Mexican

Description Nos. in lous notons, work & work siop « Non Equipment  ilewms x 10" lesos
wmachining valies  Sieel lron Ierrous x 1y

Scrcens

Soler, pallels & ore & 7.5 45,0 45,0

1909nm x 600VN.: coke 2 7.5 15,0 15,0

Weige: hodper jeeders - 8 10,0 80,0 80,0

® 20,39,31 & 32

Weer hoppers

Pallc's, sinter & ore 6 11,0 6,0 tis, 0

Cove 2 16,0 32.0 32,0

M:sc, naterials 2 9.0 15.0 15,0

Sierge brnkers 2 26,0 2,0 32.0

W Laieg materials 12mm

ek sieel T LA 10 13.6 136 13i.0

Platrorins & 3twctires for

Loy 1 1250 1250 1250 ‘

L' yicat:on susien foy bell 1 2.5 2.5 : 2,5

€L. €ro0s (U ralized)

(FARVEL SYSVEXNY

iy Sud-total jor Screens,

teeigic oppers, Struclures . .
ludrication, etlc, 1616.5 228 1250 136 2,5 * RS5,400 ® 3,600

*Total for (i)il) & (iii)

- 8Ll -




ALST ZURNAC,
Heavy Mec ancal Lgopureal - Furnnee Stenctnre

leary ey~ ForNnRy Cos! Cost o
Unit Wi, Tolal W1, Mlate- Plate Muclane  1:pwyg Catalusue  liported  laliay Liva Moexicun
Descripiion Nos, | in lons, in tons,  work & work siap KN NON O Lqahpient  items x 10" I'eso,s
machiing, 16l es  Steel Doa Fervous x 10’
F:ovace Si-ell 2705,180
Yearilr hascpla’e 15mm, thick 1 14.0 14,0 o 14 v
Mear:: acke! $Onnm 1 185 185 183
Tuyer jacket SO wmim,
Bosi jacket 70mm, ‘1 650 65 W3
Stack -Circular 60mm, 1 50 50 50,0 .
Stack - conical 32w.m 137 137 137.0
Upder Cone 1 26,0 26,0 2,0
Ustates 4 32,0 128 125
Refraciory holding ring 4 6.0 30 J0
Urder Learth cooling plates .
a beamas 2 113.0 113,0 113,0
Pides, niscellaneous items 2 17.0 17,0 17.0
To'al siell weigkt
Bustile Ppe 1 75 75 75,0
No o P holes 2 . .
No o slay nolciies 1 .
No of tuyeres 24 0.2 4.8 4.8
Doxnrcomer and supdort
shiceres 2 110 110 110
Flast Fce Siruchires b { 1010,0 1b10.0 1010,0
Bleeder Stack 1 85 95 95
(iv) suh-tolal for B. F, siell, .
bustle pipe, downcomer, . .
siructures, @tc, 2059, 30 203N, 00 17,0 i 4

- 61l -




Paxl Wi:rat System

LLAST FPURNACE
Heary Meckaeul Fyzipineut -~ Coulivy Svstem & Clavying Svstem
lleary Heary FaurNnnry Cosl Cost
Unit Wi, Tolal \Ft, Plale Plate  Machong Pding Calawzne  Imdorted llah'gu Lira Mexican

Descripiion Nos, in tons,  in iQus, work & work siop £ Nou Equipinent  ilems x 10" Pesus

machining ralves  Steel lron Ferrous x 1’
Fumace Coolisg
Evaporalwwe Cooling 532 2.2 1150 1150
Cooling plates-cupper 72 0,92 6 a6
Fun:ace lope emerzency
waler siphly
P:ping for sleart compressed
alr, witrogen, oxigen, ele, 1 24 24 24,0
Filters, valies, waler supply
elc. 63 63 63,0
Fravace charying
Main convexor 1 70 70 70
15%0mm x 277 m. long 1
102m nun, 1300 t 1L,
2 x 350 kw molors g
Coudpling & reduction drive 2 4.0 S.0 8.0 '
Bridze sirecture 2 520 520 520
Pued Wurth Rell Less Top
noceiving hodder 1 2.2 7.2 2.2
Main lopper 2 17.0 34,0 N0
rearing plaics (all Loppers) - 15.3 45,3 15.3
Cone, Chute & revolving chule - 4.2 14,2 14.2 )
Uadrer gear box 2 26.6 26.6 2,6 '
Lower gecr box 1
Lubrication system, piping 1 2.5 2.5 2,5
(FARVEL SYSTEN)
(v) Fce.Cooling, charging & 1971 .40 575,40 2v.% 87,0 15.3 1180 6,6 80,5 ® 2705.180  --

® Tolal for itemiir), (v)



LLAST FURNACE

Heavy Mechavical Equipinca!

Casl NHouses & Dust Collection Syslem

By R RS

Heary licary FOUNDRY Cosl Cust
Unit Wt, Total Wi, Plaie Plate Maciiining  1iping Caluluie hupuried llaliqq Lira Mcexican
Description Nos, in fons. in tons, work &  work shop & Non Equipment itams  x 10" lesas
machming valres  Steel Iron Feyrous x 10"

Cast Houses and Pollution

Conirol, 613, 000 2.400

Clax guus 2 4.0 8.0 8,0

235 Kw motors '

Tapliole drills T2 0.5 1.0 1.0

Slag notch stopper 1 1.6 1.6 1.6 '

Slag pits 22 w: x 34m each 2 5 10.0 10,0

Ces! lHouse Structure 1 $35.0 535.0 585.0

Sotring poinls: 2 15.0 30 30

nunners 32m long each

(plates 12 mmn )

Tuyere chanzing equipment 2 1.6 3.2 3.2 L
0

Pan \Mill 1 5.5 s.$ N 5.5 -
{

(v Sub-tolal for Cast Houses Godd, 3 625.0 3.7 10,6



!,'I.l.'"l.\.ll-...l"—.-l‘:\.'.“.I.'_
Heary Mechmucal Equpoier! - Cast Hoises & sl Collectin Svstent

Heary Heary Foal'NpRy Cost Cust m
Cuit Wi, Total W1, Plale Mate Macking  Pipoig ltalan Liva  Mexican
Descridtion Nos, in lons. in lois, work & work shop & Nou Catalogae lnported x 10° Pesus
wmachining valves  Steel Irow Fevrous  Eynipmen! _ ilems x Ju'
Polt:tions Control Eguidn:ent
Shocki-ouse dust Collection
Low Pressure Venturi 1. 3.0 3.0 3.0
: Ceutrifigal Scparator 8mm 1 130 13.0 13.0
. Suction duc? t
Suctivn Core & piping 1 62,0 2,0 62,0
Centrifigal fan 1 8.0 5.0 ' 8.0
515 Kw, 130 0000374 :
capacity 18,6 120
Clear Air Slack 2 7.2 7.2 7.2
Vacou cleaning system 1 10 10 7.5 2,5
Cast loese . !
-
Fil:cr Unils 1 50 S0 40 10,0 ,\'\3
cad 1139 OOOm" )
Clintrey 1 7.8 7.8 7.8 l
Lucts 2 9.5 , 9.5 9,3
Structures 1 8.0 8,0 8,0
’
Cer!rirezal jan 2 1.9 3.8 3,8
cap 75 009 m iy
(vi) Sab-lotz2l jor Dust 132,30 155.0 24,3 13,10 ¢ . 2,400 °

colleclion equipnexnt,

o Tolal jor ems ¢ vi) & (i)




BLANG NIURNACE

Heary Mechanical L douen! = No' Dlusi Stoces

o

licary Heaey FOUNDY Cns! i Cos! in
Uuit Wi, Tolal Wi, Plale Plate Machioany iy Caraluzie  lwdoried  llal:ay Liva  Mesican
Description Nos. in lous, . in lons, work & work $iup & Nue  Equdnient itens F 1) Pesos *
- machining ralres  Steel lron Ferrous x 1
Ho:! llas! Stores 2,239, 950 4,300
Sto: e Sucll 42um 3 240 720 720
Sto: ¢ Sicell Summ 3 83 255 2535
Store dome 30nm 3 25 e 75
Base pla‘e 42nn 3 23 84 34 .
Hot Blst Maius 1 95 95 95
Siriciures aro:d sloves 1 330 330 330
Piping arownd stoves 1 210 210 210
Lirt evownd sloves 1 65 (] 65,0
Nelellic cast supdorls 3 66,0 200 200
(ror ci.eckers) .
|
Ges burners 3 2,0 4,0 . 6,0 -
Comhuslion Air Fans 3 2,3 7.5 7.5 B
Hot blast valves 3 3,33 25 25,0 |
No! Nlast valics 2 2.7 7.7 7.7
Expansion jowls 20 1.4 28 28
Coll blast valres 2 1.8q S.u S.h
Cecs val:es 3 1.5 4.5 4.5
Buatorly ialves 3 0.5 1.3 1.5
Sa*¢iy talres 3 .5 4.3 4.5
Cate val es 3 2.8 S.4 N4 .
Moaer walves 3 1.9 3.7 5.7 ‘
Air regilaleg valves 3 0.7 L2 2,1
Was‘c gascs calves 6 2,66 14.0 14,0
Suort tal:es 2 2.00 2.0 2,0
Suort silcicer valres b I 3.8 3.3 3.8
(viiiySub-total Stoves;Valves & 2140, 30 17970 200 130,46 2.7 2,289,980 £, 500
PRing.
Ll



CHRLAST FEPRNGL

Yivay Mot aucal Eqeponot - Gas Cleawnsy Plant & Waler Ment,

ey (IR FOIrNIRY Cosl m Cont b
Unit Wi, Tolal Wt ' 1ale- Plate  Machmmg 1'ping Calalogne  lported llaliaw Liva  Mexicun
Descripiion Nos, in lons in tous, work & work shop & Non  Equpmen! itewis, x 10" Pesos
nachining ralres _Slecl lron Fervous x )
Cas Cleaning Plant 927,30 -
| Gougle ralve 1 19.0 19,0 19,0
' Dust Calcicr 19-25-mm 1 2345 145 145
Dust Catchker Struc'ure "2 75 75 7
Dust Catcher Pug mill 1 10 10 ' . 10
Ventiad Scvubber 1 111 n 1.0
(bisloll systew)
Dewister 1 34 3N 34
S!ructures 1 41 41 41
Expa.sion jont 2 1.0 3.0 3,0 |
Gas Piping in G.C.P. 1 123 124 124 ' fo:
Gas Pping s.poris 30 30 3o )
(i) S:5-toal for G.C.Plant 592.0 5i3.0 10 19.0 927,30 -

& waler plant,




DN LU RNACE
Neact Moeclavicnl Liipuicnl = Geaeral News,
leary Heavy FuUNbieyY Cosl Cousl
Unit Wi, Total Wi, Ilcie- sflate Mactine  iping Cutulugne haporied  Nalion Lira Medican
Doserplion Nos in lons, in lons, work & work shop < Non  Equipaient Hens X" Posus
’ machining valies  Steel Iron  Ferrous 1
* Topelo Lalles & Dogics 4 212 784 754 ] 0.857 2,820
Torpedo laclles repair shop 1 240 240 240
. 249, 060 -
Clux preparation shop 1 52 - 52 52

Aoy Eacidnenls 205,100 1,000

GC:l incection system 1 40,6 N6 2u,0 1,4

JEiceabors 1 3.0 63,0 - 63,0

Slay dils ele, 2 10,0 10,0 10,0
(x) Sud-Total for General
itenis, 1191,6 754 302 26,0 79,6 4 2857 3,820
854,160
Iustrvmentations & Cowputer ) 1056, 200 1.000
0, 034

Electrics 246,35 1,200
Rofracltonics 1131,850 12,009

- 62 -



3 Austrion Siilling - 1’0508
LOSIC ONYGEN FURNACE (1000 SO (INT=NTAGE)
Sanpeiv of Hewr v Mechavien! Legapaiens il Cost, Cosl in Jinayy 1008
lcuey Heary rurNnRy Cost in Cos! fu
Total Wi, Plute- Plate~ Machoiing  Pipung Calulogne  haporied Austvinn Shilling Mexictin
No. Description in lons work & work shop N Nou Nylo” Pcsos G
werchining valies ron  Fervous x 10
] liot mcetal system, Dust 631.3 s11,0 97 54 19,3 99,600 1,827
Collection & sonp l:mﬁlmg
sysicin,
T (i Vessels, lances & oddition 1307,2 206 619.2 143 37 302 73, 741 0,676
sysicwm, '
(Q Weste gas cooling & 398,12 574.9 29 207 §7.2 71,728 0,560
clowy system
(i) Sec! lallcs, slug pols &  $49.8 131 480,72 17,2 200 0,9 23,634 1,484
trensfer Cars ‘
() - Wreeking & rolining .2 69.5 21,7 9,144 -
cadmernt
(¥ 3Sovices & Stecl 11527 11000 527"
shuctures : .
78,822 74,287
(viy) EOT Crames aud hoists 2202,2 507.4 44,8 1650,
Grend Tolal BOF Shop 17556.8 8c4.4 13155.8 286,2 by ] 200 558.4 1691 356,759 78,834

- 92 -



hawdling systeins.

‘miam.

BOE _SHOD _gist Suze.d
Hot Nietal Inst Collertion and Scitth Nanelling Svsleius 1 AS = 0.60u) Desas.
. ey Heary Cata-
Unit Wi, Total Dlate- Iate- Piping Fundyy toguc Cosl 1n .
Description Nos. in tous. we. work & nork Mech & Non Equip= lnported Austran )
in tons . wchining Shop ralies  Steel Ivon  Leppous el ticm s shllii s X ._;
; By oo 470
ot Metel Systemr: (bt Jaaiery Seid
Hot mctal chkarging ladles s ©29.4 147 17 38,15
Plate thickicss 50-40-30 mo. .
Hot metal transfer Car and '
weighiag Sysfem., 2 - 45.0 80 13 45 52.00
Dext Collection Svstem:
Filter uml. 1 0?7 97 v7
Suction hoods, ducls,
supports, Miscellaveous 1 56 56 56
* Faw, 520 K.W. 200,000 w3/r - - 1 2.0 2.0 2.0
{enulde gas blower) 250 mm head
’ |
Iewnratic Conv. System. 1 15 15 . 15 N
Spark trap. 1 20 20 20 3
orle gas niains 4 mn Pl "1 18 18 18 !
- Buergoncy stack 1 16 16 16
Scavengiug eiv jan 110 K. W, 1 1.0 1.0 1.0
Dosiaotns ieil 2 4.3 4.3 4.2 9.5
Seyun Holhrg Svstewm:
Saep Chetes 2 .26 52 52
Scorap Cimites 4 15 /] (Hi] 5
Bridge Scilc on vails 2 26.5 53 53 .
Screp tansfer onrs 2 25.0 50 S0
(i) Sech-2otal for Lot welal, )
dust collection, & Scrap .
uN1.3 311.0 97.0 54 19.3 54,69



BOF. SHOP = Ist Stewe. < LoD, Vesaels.
Heaey I cary Cata-
Cuit W« Totad  Mute- Plute- Tpeng Feoundry lojue Cos! in
Desenption No. in tons, e, work & werk Mech & Non Lquip= Lirporied sl v
in tons. machinng Shop, Shion,  rnlres  Steel {ron_ Feyiony vicnt, ilein s Sllitees
N Jun
L. D. Vessel Uaits (30-90 wm
plates) 1 234 €8 AN 19.916
L. D. Vesscl drives 2 52 104 104 14,539
Hoat Shiclds . 2 49 98 98 2,480
L. D Lance Eguipient: '
Lance Units 2 54 08 108 18, 890
lances 10 2 30 30
.Lances yepair stand 1 4.2 4.2 4.2 .
Valre stalions 2 18.5 37.0 37.0
AN O, e N
Vessel Addition Svsicm. 17. 856
Ground bin & clevated bin
CRaIAng Syslon -
Grood bins-200 w3 * (concrete) 6 - - '
Vebrativg reeder [ 1.0 6.0 6.0
B Cocer givtes 6 15 90 90
-Belt Conrexor $90 ymim X 336 m ] 271 271 271
220 v, (inclined conveyor
37T AW,
Top conve.or 89 win X 8§87 m 1 25 25 25
222 ¢ nr., 11 RW,
Vessel elardnge sesiom . 39 29 30 9.0
7 5ins, 0 ncedle valves, 4 chutes
Dust Collection Systen:, Filter unit. 2 1.5 23.0 22
Platforms, fans, pipeline 4.0 4.0
(i) Sub-total for Vessels, lances &
addition system, elc. 1,307.2 206 619.2 143 37 302 7., 741

‘mam,

.




ROF. 'SHODP = 15t Stupe = Waste Gus Cooliig & Cleang Systewn *

Heary Heery Caba- Custin
Unit WL, Total  Plate- Plate- Piping Fouwlry logne Austiian
Doscriplion No. in lons, we,  work & work  Mech & Non Equip-  lmporied  Sinllings,
. in tons. muchining _shop. __shop.  valres  Steel iron__Ferious meint, ilems, X
Was/e Cas I'ng Sy
o e 1t o #71,728 -
Nowable hood 2 9.0 18,0 18.0
sationcry Cooling stack
1.D. 2,500 mum X 40 m long. 2 q7 91.0 91.0 .
) Water Seal ) 2 3.5 7.0 7.0
Dejlection box 2 10 20 20 .
Stacks 2 16 92 92
Expansion tank 2 2 24 24
Supporting Structure & Expan-
- sion chamber. -2 30 60 60
Pipelines & Fitling 66 132 132
Pumps (water circulation)
1265 w3 hr-5.5mX 220 KW 4 1.5 6 6.0
2 - MNeat Exchanger Systems 13.5 54 51.0
Platjorn:, Stairs, ladders. 2 22 4 EZ]
WG Clecng Systens -
Filier Tower 38.7 38.7 38.7
Acceso:ies 18.7 18.7 18.7 v
1. D. Fan , 5.5 1.0 11.0
Swirl vane witio pnenmatic
adyusiing devices 1 6.2 6.2 6.2
Cas stack 2 12.5 25 25 )
Cas bioner head 2 . 5.0 10 10
Operting plalforms 2 2.75 5.5 5.3
Pipes fox liquids 1 75.0 75 75

Ymam.
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BOF _SHGE « Ist Stage = Waste Gas Cooding & Cletinug Sy sten,

Heavy ey Cata- Cost 1
Unit WP, Total Plate- Plate- Pipang Formlyy logue Austitan
Desceriplion No. in lons. lit. work & work Mech & Non Equip- Imporicd Shillings,
in tons, machimng  shop. shoap valies Steel 1on__Feyrous  mend, ilems N
Skirt and Lood shifting equip. 2 32 6 50 16
2-Scrondnry gas exhaust systems
with suction loods. 2 27.5 55 55
2-Rasa water clarification systewm 2 18.0 36 30 u
{iii) Sud-tolal jor W.G. cooling
& cleaning systen:s. 898.2 574.9 2y 207 87.2 71.72%

- ot -



LOESEOL__ sl N

42
Necel Teinine Tadles, Sl nois, Stecl ddle veasivoo coars, *
leury Heavy Cale-
. Vnet WY, Tulal Plute- Plate- Hiping Foumdry logme Cost ia
Description No. in lous, e, work & work Mech & Non equip  linported Aushien ,
in Tons, machining  Shop, Shup  rulves steel Ion__Feivous wment ilewms Seilhine s .
N Jira
Steel teeming ladles 14 28,3 Sty ) 723,065
Slag pots 8 25 200 200
Steel ladle hanrsfer cars
with winches. * 3 38 1M 1214
Slide gate & spout exchan- !
Sny stands, 2 5.3 10.6 0.6
Ladle dyying stands S 7.7 38.5 28,5
Ladle slide gute 14 0.47 6.6 6.6
Slag handling Cars 2 18.5 37.0 37.0
Ladle edd:tions systcn:-
|
Bottom discharge haphers q 0.95 3.8 3.8 . -
. )
Dny bins 10 m3/5-15 mm pl. 6 5.67 1.0 31.0 -
I
Disclavge units 6 0.80 4.8 4.8
Movabdle weigh I:o,':pcr(s non pl) 1 0.9 0.9 0.9
Ladle charging units 4 0.9 2.6 3.6 '
(iv) Sub-tolel for Steel ludlcs,
Sleg pots and transfer cars. Y. 8 151.0 dN0,7 17,2 200 0.9 23,6214
y

‘mam,




g ey
—

Lot NMin! ; {/_:/_:_h_:_'_‘:'. ) 2.0

Vossed Woedkine I\;c'['i"'y_l.r‘-__l_;'qm wicnd, LI & Ladle

oy " YN
SLae cnn unils,

. leary Heaey Calus -
Uit V1, ‘Totl Iate- Hate= Mg Foundry luine Cost in

Description Nos.  in lons, (LY work &  worsk Nicelt, & N Equip-  hunorted Ausiciun ‘

in tons.  mackining  Shep, Shop  ralves  Sieel lron _ Ferouns neiwl ilenis Slillings wie

. Vesse! VWrecking & Relining - . 3. 004
Eavipnicnt:
Vessel Wrecking M/C -2 8.0 8.0 . 8.0
Fresh air blower 2 2.0 2.0 2.0
Cutlers 2 0.6 1.2 1.2
Relining Unit 1 6.5 6.5 ' 6,5
Vessal Cookinyg fan 1 4.0 4.0 ' . 1.0
C.0. gus burncr 1 3.5 3.5 ' . 3.5
. . . 3
Passenger & Freioht Lifls, 5.3¢ ]
Passenger Lift 1 16.0 16.0 16.0 ’ >
Y
Freight " 1 N 14.0 ' ' “.0 {
Ledle Spraying wnits 2 3.0 6.0 6.0
() Sud-total for wrecking & . v
rolining cquipient & lifis 9.2 69.5 21,7 Q. ik4
AR
g




. DOE NHOP (I8t Meage. s

Serrices & Noruclures

Descriplion

Hevry Heavy
Plate- Plate- Piping
work & work Mech &

wackinig  Shop.  Shop  valies

€11,
Cos! in
haported Ausliian .t
ilems Shillings

Scrvices.

C.0. gns Supply

Steam Supply . .
Compressed air

Oxxgen Supply

Nitrogen: Supply

Softcucd weater Supply
Indestrial " ”
Firc-extinguishing water Supply
Drinking " "
Scwer lines _
Veutilation & Air-Conditioning

Stecl Structures

(vi) Sud-tolal for services &
Steel structures.

-

20,8
27.5

2.0

31.2

S.9

9.1

J18.5 .

26.0

6.0

11,000

11,000 527

N Lo
A.S. 7,724
M. N, 6.307

-t -

A.S. 71, 094
N, 67,920

A.S. 78,82z
ALN. 74.287
Y]




Coranes & thasis,

Deseription

' Nos.

Uit Vit
in tous.

in tons machimug Shop.  Shup  uligs lron I'g¢yions

Crelwi=
logue
Etpne o~
heenl

liporied
ilewms

Serep vard Crancs
cap. 15 lons SHtH - 30 m

N Charging Crane
ap, 1S0/60-20 span- 17 m

Ladle prcparation Crane
o). 8020 span- 17 m

Steel Ladle Lerdling Crane
cap, 18060/20  span- 17 m

Sercp charging Cr.e
a).u530 span- 17 m

‘Lance charging Crane
op. 1S tous. , Span- 7 m

Hoists upto 5 tons capacity
. above S ltons-10 lons

’ 15 tons cap.

(tii) Sud-total for Cranes &
hoists.

-

‘mant,

to

17
S

a4

155

7.6

Assoited

Assorted

7.6

te

3.2
11,2
30.4

44.8

54

165

- e -




ONYEEN 2LANT - 1o TONS Cad'ACITY

1 b
| 4

Serluey

1 suiss I'iane

Summeary of Heary Mechaneal Equapment - Manracinring Delads

Pe

- 31475

s 5,10

o471 '

&yices ave in Jan, 1v78,

s08

’

A,

licary

NHeary

Coust an

Cusi

Plate- slate- Mok, Ppoy rovNnpy rarious Meviean
* No. Description Tolal Wi, work & work shup, & Noun Catalogue  Lporied currencics Lesns
pici el calves — Seel  Iroa Ferrous  Egupnent ey ot Sty 1u7d x 14"
W Air Fillers, direct cooler, Pumps
Air scparator unit, Reoveysal Haat
Exchaugers, Adsorbers (CO, &
liquid 05, Expunsion Turbincs &
generalors, els, 32 213 203,2 24.8 S 0,073,500 1,720,400
DM 2,007,580
1,488,114
(i Liquid Oxygen & Gas System, 615,9 239 250 4.9 122 £ 0,129,079 3,852,300
SF 0,619,300
A ~ Grand Total For Oxygen Plant 1057.9 459 25 4,9 203,2 146.8 { 1,611,195 5,572, 70

Dl 3,027,970
SF 0,693,800

- 6L -




Heavy Moedhanicul Lapapanen:

CAMVCLN PLANT - s ey
= b ddier, Cooler, Jidsortery & Lxpansion Tuybine

A7,
1A Sievtan; 30,1174 ey
1 Suiss Froane 1z

1 DM 5.10 “
Neary — leary FoUNmy Cost Cast
‘ Plate- e Muaclune  Pipiy Calaluyie Iporied turions Mexieay
Lescridption Nos.  Untt W, Total Wi, work & nurk shup & Non  Equipwien!  flems currencies Pesos |
in_lous, in lons,  Mach, Jalves,  Steel Iron Fervous M _Jamayy 1974 x I'_/L
A Fdiers 2 H 2.0 2,n
U Loho-comdrasor cap, 350003 My 2 5y 14 16 DM 3,027, M0
JOW ke s ucronous wolor, °
disvharge Mressioe 7 ke cenr
Direct cooler with nater spray - 2 12,5 25 23
22350mm dia, x 10,68 m x 12 wim,
{ sta:uless steel )
- Direct ecooler P 0.3 1,2 1,2
oeeniryigal 8.8 w2 Ly, 300 mm apeller
“(drvize)
Air seperation wiit boxes 2 69 138 13y
sl on unit dia, 2,51 x 18m x 2.6mm,
(e wm & 8 i, col, thick)
L.H.E. Unit doxes (Rrversal licat Zxchangersye 43 $6 . 86 |
aANeniem -
(V9]
Rich Liqeor adsorber daves to absord co, 2 13 26 2 o
(si:less s'ecl) 915w, dia, x 2650mm )
Liquid Oxygen Adsorber doavcs
dic, 393 wnn, x 1449 mm, (stainless steel) 2 4 & 8
Turdine trumbiys (aliminun alloy) 4 1.2 4.8 48
R.NE, Ppe ducts (eheminem) 2 7.5 15 15
Exdansion Ixrbines-generators(unpluse hte) ¢ $5.0 20 20
100 tw each -~ .
’
(v 345-Total Air Filter, Cooler, Adsorbers & w2 2, 203.2 24,8 L 1,483,115 1,720,400

ExDansion Turbdines

SF 0,021,500
D 3,027,940




GAYCIN LLANT - et L0NS G,
Heary Mechanicnl Foaofaes! - Lol (avgen & _Gus_Sesicin, Starage, Cooline lawers, els, 18
) eary Fal'NORY Casl i Cond 1
Unit W) Sotal W, Plaie- Heary 10y Lealrgrted vaidany MRzl
Descriplion Nos. i lons in tous, wurk & Qlale Nunt itens  currescics dcaus
‘ wmach,  vork rulies _ Steel lron Feyyony in_Jtopuryy 160l K 5
Lig:cid oxveen cirenlalion & transfcr pump 4 0.3 1.2 1.2
cotrpmcel, 2 stage 34,0 kgZem2 5i ka,
casing & uip. (dbronze)
Wasle Nitrogen silencers 2 17 34 . 34
Ovigen compressor, 3 staxe veciprocating
e 3 108 108 SF 0,419,300
Ligaxd oargen<transicr punp lo veporizer 2 0.3 0.6 0.6
L.O.-T23, (brouze) 2 1.25 2.5 2,5
L.0O.-Crlader rillivg puips 2 0.3 0.6 0.6 L 0,060,525
L.0. S'oruge !naks capacity-1000 tons 1 100 lw 100
(doanle xall) luncr 1o, dia, x 9.5 m high
x 11 wom. pl. (stainless) oater 13.5 m, dia
x 12,25 m, higi x 6mm, pl. (m.5.)
Oxigen gas storage vessels dia, 2000mm. X S 21 105 . I L o.614,7m 3,131,300 '
2) m lonz 25-35mm, plate thickiess C:
. |
ir cor dresor & drier b 3 3 3 {I 0,011,538 |
Ay receivers 1 2 2 2
Coolrg foner-3 cells (wood; 1 wood £ 0.004,390 0,691,000
bLoeod dra)? fars 3 Fibre glass
F . dea. impeller x 37 ke each, 508 w/hy
o nater cooling. cell
Ppework 1 250 250
Circadating watcy dumps ‘ 0.75 3,0 3.0 £ 0,006, 924
Dhatustral Cyludders 50 0,12 6,0 5,0
. /
(i) Sub-Tolal Liguid Oxygen & gas systenia, 615.9 T 249 250 ’ 4.9 122.0 £ 0,128,079 3,852,301
storage, cooling towers, elc. SF 0,619,300
g
R




Sumary of Nteary N oclwrical Eqapaent

CONFINCCDN CANPING SLANT

Ledle Turect, Twalish & Othey Maclines,

1 U5, S o1

otd -

Price gee ar Gelder 1970

Hewry FOUNLRY
No. Descriplion Total W, Plete- Heney Mucl:, Pipmg Calilogue  hadpurvied  Cost in Canwlian
W tons, work w Plate- Work- & Equipment  ilcws Dollurs » 17
wachornyg  oork Nhop raloes  Nteel  Dron

i) Supdort structure, Ladle

Turret 1220 S N 0, 41y
(iy Tundisk, Tuwlish Cars &

Neatig Equipnrent S8 aNU 2.0 0, 722
(11 Moulkt tackel, Guiules &

oscillitor & Lubricalion system 2248 114,58 106, 4 7.1 1.4 0,198
(i) Spray Chambder, SdPray aprons

& Guiles 98.5 8.5 0,104
() Witkdrawal Straightucr wnit 150.0 14,24 5.7 0,555
(v9 Turcl addirvach indle, Torci

ot off wais & Run oul table 409.0 FNY 135 1,350
(v Dummy bars, vacks and heads  133.6 130 3.6 0,115
(vit)d ross lransier wechanism )

cooling bed, pusker storage bed 540 27 463 50 1,128
(&) Casting & Pusher machine

hydraulic Sysicms 25 12,1 12,5 0,185
(x) Ppig & valves 455 455 0,313
(x9 Alaminivmn wirve feeders walkways

& Mise, ilems 132.5 52 62,5 18 0,179

Craxd Total for Coutinnous )

Casting Plant 041.4 427 1822,54 1151.6 A, 76 3,6 174.5 1.4 6,349

»

1 Coae,s

-git-




CONTINUOUS CASTING PLANT

Hcary Meckanical Fqupoend - Ladle Turred,

Prices ave Jur Ocloher 1073
11,8, S$=812,49 =] Can, § n,

Traisd & _tither Moachines

Heary Heary
Uit W, Toiad Wi, late- Plate-  Mactine  1aping Catalugne  Iporied Cosl i Canadian lollarvs
Description Nos. in lons in tows work & work, shuop a“ Equipment Hems x 10 .
wmachining ralives
Support Structure 1 820 820 820 0,294
Ladle Turret 3 133 J00 400 0,413
Tundish Car 6 64.5 387 387 0,374
Tundish & 30 Covers 20 7.5 150 150 0,211 ,
Turdish heating s
Tundisk drying 6 8.5 s51.0 4 2.0 0,138
Nozzle heating 6
Monld Jackels 72 1.5 108 10,6 1.4
‘Extended Guides 72 0.9 4.8 i1,8 0,638
Mould Oscillalero 18 3.0 54,0 50.0 4.0 " i
Mold Lubrication System 3 1 3.0 3.0 0,049 L::
& Grease Lubricalion (Ve
syslem |
Savax Ciremher 3 1.5 4.5 4.3 0,023
Saray aprons & guides 13 5.2 o4 L) 0,131
Shreigitner Witidrawal 18 8.32 150 144,24 5.7 6,545
Torch approach tabdle 18 3.66 Hin, 0 i 0 clded m ol 1able
Torch cut-off units is 8.32 150 15,0 135,0 0,524
Run ont lable 18 1410 253 233,0 0,856 )
() Sub-Total for Ladle Turrel, 2755,3 <00 2177.54  1020,0 5.7 144, 0 1.4 4,429
todish, ronld equipment & *
other wachines,




CONZNEGES CINTING N

Heary Mectaneeal Pouapacent = Doy heters, Toaestes Mediaeisii

<l

Heary Heary FOUNDRY
Unit Wi,  Total Wi, Pluie- Plhere- Macine  Pipang Catalogne  Impuried  Cosl in Cacedian dollurs
Descridtion Nos, in tons in tous., work & nark sliop & Nun Equpicn! ilems x U
machinng! ralves  Steel  lran l'eyrons

Crop rcmoral system 6 6.16 37 37 Mise, Equipwent
Slag baxes & lawaders 918 2.5 22,5 2,5 " "
(13" x 4 ciiannels)
19 wman, plate
Dummy bdars 18 7.22 130 130

* 0,115
D:rnry bars storvage racks 18
Dunnuy bars heads 36 0.1 s 6 .4
Disappcrring stops 3 0.25 9.0 9.0 Mise, Equipment
cnd slops 18 0,33 6,0 n,0 Mise, Fquipment
Cross hransfer micchanism 3 12 3 36
Rake pe cooling bed 3 150 50 J00 50 1,128
Pusler Mechanism 3 9.0 2 27
Storage bed 3 9.0 27 27
Casting machine Hyd, 3 5.33 16.0 3.0 8.0
sAsiem N .
P.asi.cr machine Hyd, 3 3.0 0.0 4.5 4.5 0,185
sysfem
Tucdish Interbay trausjer 1 25 25,0 23,0 Mise, Equpment
car ;
Sdray chambder exhaust 6 2.0 12.0 12,0 Mise, Lquipment
Jans Total of misc, eqipmenl 0,007
Piping 3 sctsl1S51.67 455 435 0,313
Al:onininm wire feeders 18 0.33 5,0 ' 6,0 .04
Walkeay over runor! lable 3 s 15 15 0,044 )

+
(ii) Subd<Total menimy dars 1286,1 27 T uds 125 155 3.4 30.5 1,92
Transfer meci:anism, &
Mise. Equipment,
L]

—

- ohL -




RAR & LR T SLCTION NITNA
Swmn:ary o _lcaoy Mechwucnl Eqaihaent,
Heary rat’'Nonry
Tolal Wi, Plale- Hewry  Machiue  Pping Cus! in Cos! 1
No. Description in lous. work &, Plale shop & AYT] Cataloue  hiported  vevious P Mexican 4
wiachining _work ralves  Steel  Iran _Ferrous Fquipmanl __ilenls currie's x 10" Pesus x 10
W Bille! kandling &
healing 890.8 293.3 an.3 7.2 110 b} k1,120 3.201
oM 0,851
L 0, 472
(9 Equipmicnt behween )
Jumace and roughing
mill n.’ 16,5 52,9 2,45 ¥ 35,920 0,357
DN 0,159
] Rougiing &
Nermodiale traius 648.4 48,4 Y 273,250 0,244
DM 1,068
(iv) Fiusling train &
' sicars 520.2 20 22.5 NG S 3u1.9 Y 279,849 1.814
LM 2,004
(v) Cooling beds &
shcars (finishing) 1452.2 2277.6 24 142, 8 7.8 ¥ 637,100 0.949 .
DM 3,438
wd Finislung equipment 805. 4 287.9 7.1 254.2 13.2 180 FF 9,813 2,319
DM 3,959
(vi) Rollcr tables,
lubrication, Hydraulic '
systems #lc. 1009 406.6 302, 4 66 144 ¥ 2,279 9,485
FF 0,667
DN 7.0657
Grand Tolal 5401.9 2265.4 998, 3 $72.4 66 85,8 2,5 172,.2 1339.3 Y 1302477 18,412
FF 16450 5
DM 19,752 R

L “472

-1 -




leating and discharge

-

M G S 5
Heavy Mechancal Equpueal < 3l Stockiug, Humdlig & Le-Healoy,
Heary Heary Cos! in Cus!
Unit W1, Total Wi, Plaie- Mate - Machine Pap iy Calalogyne  Imported raripus Mexican,
Description Nos, in lous, molons,  work & woek Equipiment  ilews curvencies  lesuy
’ : . nachining, valies  Steel on Fervous x 10" x ]
Scale for billets 2 7.2 7.2 7.2 LMo 0,135
Billet Grids 1 60,6 [ no, 6 Y 81,120 1.7
Frurriace chrargying roller bV o.ns
lahle 1 46,0 45,0 i, 0
Eicctor for Rciected billets 1 . ) 0,3 )
Billet ejeciing raci:ine 2 13,8 13,8 13.8
Fryvace ciarging-walking .
bdeam conveyor 1 1ia2, 152 162 . £ 0,087
Billet veheatingy fumace 1 378.7 373.7 200,7 78 4L 0,22}
door & combustion
cq::.pent
cad, 170 thr - 22507, )
Wl 15w x 27 iong
_c.o.gas & oil 29 burers
Waste gas recuperator &
chimey 1 139 139 110 29 £ .049 2,153
’ |
Fur:ace Mydraxlic -
eq:udiment & lub, 1 6 [ 6 b .43 %
Fce. 0il & gas combdustion !
system and piping 1 36 35 30 6 £ 45
Bille! pushing & discharge 1 25 25 35 L0277
(1) Subd-total for cquidment 890. 8 293.3 471.3 7.2 119 Y 81.120 3,201
Jor dillet handling J7AY B A Y |
£ c.472



- .
LIRS LIGHT SECTION ML o,
Heary Mecliwacal Eguprceni - Eguepaiead between Faeaace & Rolloy
Ieary lens Cost i Cost
Unit W1, Total Wi, Plaie- Place-  Macictae  ipinyg FourNnny Catalozue  huported varvions  Mexican

Description in tons, in tons,  woark & work, shap KN Non Equpment  desits currgicies Peses

machiving ralies  Steel  lrou  Fervous x 10, x 1",
Eqpepent detween furvace
& rogiing well
L lier pull-out Pinck rolls . )
( reversible ly e ) 10,3 10,3 10,3
Do type dillet switch 5.5 5.5 3.0 2,5
Edec pinch rolls gear box,
aodreslic syslem, 13 14,0 14,0
Peidalun: shear 21.5 21,5 21,5
Scrcd chute & bucket 11,5 11.5 ) 1.3
-De-scaling box 4.1 4.1 4.1
Basc frame 5.0 5.0 5.0
(i) Sub-total for equipment

belween rfiummace and *
roxghing mill .9 16,3 52,9 2,5 Y 35,900 0,337
DN 0,159

e

- €y -



LA & LIGHT SECTION MILL

Heavy Mechanical Fquipment - Rolling, Rougling & Intermediale Trains 33,
teaey Heary Cost i Cosi m
o Unit Wi, Tolal W8 Plate- Plate  Mackine Piping FOUNDRY Calalogue  buported rvavious Mexican
Deseription Nos, in tons in lons. work & work sihop & ) Non Equipment ilems  currencies Pesos
machning ralres  Stecl  hou  Ferrous x 10 x 1o
Rouzi-ing Trains
Rouyiiing stands 1 £2 2 53.5 107.1 107,1 Y 273,250 0,241
(lorizon!al); spur pear ) DM 1,688
povon drives: couplings & : '
driving spindles, Roll dia.
3Shism, x 1250mm, long -~
tiorizontal Roll staidls ¢ 0.2 1008 ’ ‘ . 160.8
2.4.5.6; sdur gear drives: .
coupling, spiulles, supports
roll slands; bed plates etc,
Roll dia, 450 x 1050mm,
long,
Sterds 7 & S (horizontal) 2 29,75 59.5 ' 59,8
Roll dia, 390mm x 1050mm
lovg,
Stand o7 rertical 1 54.1 54,1 ‘ ' ‘ ‘ 54.1
Seeen 64 & TH) ' ’
Roll dia 400nm, x S30num,
Cre dual rolary shear 1 14.8 14.8 14.8"Cost includes in "slears'
resaediate Train
Staxls =211 & 10K 2 33.4 66,8 GG.8 Y 173,720,900 355,000
Roll dra, 390mm x 1050mm D\ 2,098,400
toy, :
Stards #11,12,12 & 14 4 127.2 127.2 .
Roll dia, 3co0mm x $50mmn, . . 4
long. N '
Sta:ids #12 (rertical) 1 54.1 54.1 54.1
Il dea, 200 x S50mm, long .
i ) . i it shears'
Twe snap siears 2 2.0 4. . 4.0 *Cos! includes i’ shear
(iii) S:d-total for ryoughing 648.4 648.4

train, intermediate train

- L -



BN W _LIGHT SECLNN ML

trains and *shears”

-

Heary Meclanical .’~'f/v/ip'n‘cul I7N
Heery ileney Cost Cost m
Unit Wt, Total Wt Plule- Plare Machme Piping Calalugne  huporied ravious Mexican
Descridlion * Nos. in lous, in lons, work & work shop dems aurreacies  lesas
: machininy x 10" x o’
Trwo Finishing Trains
Roll stawuds # 15 verlical 2 48.15 9,30 95,30 Y 214,510 o 24u
Roll starxds # 17 verlical 2 48.15 96.30 94,30 DM 1,604
L.t dia, 350mm x S30mm
lony,
Roll stards ¢ 1 Lorizontal 2 28,075 56,15 56,15
Roll stavds # 18 horizontal 2 28,075 56,15 56,15
Roll dia, 3:0nun x 850mm .
lony,
Poll & sland clerging 1 70.5 70.5 70.5 Y 12,010 0,744
eq:ipment se! D) 0,139
T Guide equipment A 85.8 85,8 Y 16,240 0,533
{listing stand & guides set DM 0,098
loopers) i
Onre combinalion tiwo crank 1 16,5 16.5 16.5 Y 34,080 0.271_ ;
& ro‘ary siear tin heavy DM 0,163 ' e
Jauishing train *1) !
Cre rotary shear (in light 1 7.5 7.5
Jicishing tain =1)
Scrap clnle, buckets & 1 35 35 20
inclined roller table
(ivy Sud-total jor rinishing 520,2 20 391.9 Y 279,840 !.sl4

DM 2,004




lteary Mechanical Equipient - Couling Lieds & Sheers  ( finisiiny )

Description

Neo,  Unit Wi,

in tous,

Total Wi,
m lons,

Hewey
Dlate-
work &

wachining,

Tuwo Cooling beds,

epdroach troughs 2
2wcs roll ser
g troughs 2

i~

Straigitening grid
coclivg aree
Rake-pade covling area
Alsiung devices

Clait txpe discharge
de:iccs

-Mai: cooler

Si:cars i _finishing line

Cold shears & end pushers

Scrap chute & bucke!s

Girdler type gaze

(v) Sub-total for cooling
beds & shears (finishing)

2 12,6
2

2 321.75
2

2 %.2
2 3.9
3 47.6
3 §

3 32,8

33,2

64,5

192. 4

7.8

142.8

24,0

98.5

1452.2

33,2

43,5

192.4

98,5
12776

BAR_ & LIGHT SECTION ML

Machwe Piping

-9y -




M LIGUT SECTION. ML
fHea x Mechaeal Lgaponrd < Focsh oo Egquipment )
Heary Heary FOUNDRY Cost Cosd
Uni! Wt, Total Wi, Plale- Plate  Mackine Py Catalupue  Imported  rarvions Mexiea
Descridption Nos., In ltous, in lons, nork & nork shop R Non Lquipient ilems CHYYCNCICS l'csy,.s
wmachining ralees  Nlecel Tron Fesrous X 10 v I
Firiskieg Eque:pnient
Crain discharse device B4 25,5 25,5 23,5 D\l 0,227
Ciaa disciaree device 1 30,0 50,0 an,0 DM 0,422
Cl.ame cross transter 2 26,9 33.8 a3.8 DA 0,104
Coliccting pocke! & havd 2 7.55 15.7 13,7 0,372
piling lables 2Im, long
Strepding equipment 2 6.6 13.2 13.2 DM 0,074 0,349
Belalem binding installions 2 190 3r0 200 180 FF 9,813 0,374
LM 0,675
~Pack take off stalions & 2 23,4 g6, 8 4,8 DM 0,333 0,125
collection grid
Two dcpositing grids 2 19,2 3.4 38,4 D\ 0,098 0,382 !
troughs & enlry pinch voll -
s¢l -~
!
Guide hrouh, straightening 2 14.45 28,9 20,0 8,9 DM 0,508
waciines, roller, swivel lrain
Rolley table irames 2 20,55 41.1 41,1 Dx0,242 0,24
Pus.. -0'r de: :ces
Collocting puckels
epron Dlales
Chain delivering devices 3 27.4 2,4 N Dy 0,587 9,244
One rebar bdending device 1 22,6 22,6 22,4 DN, 0,143 0,249
Cnre transfer car 1 11.0 11.0 11,0 DM 0,059 ’
(vy) S:ubd-total Jor finishing 8§09.4 257.9 7.1 24,2 13,2 180 FF 9,813 2,310
equ.pment, . DMl 3,959
-




LAR & LIHT SECTION MILL

Heavy Mechanical Equipment - Roller tahles, lubricalion & lydyanlic systems elc, 59,
Heus y lHeary FOUNDRY Cosl m Cosl an
. Unit WY,  Total Wi, Pleie- Llate Machine Piping Catalogne  huported various SMexiean
Description Nos, in tous . in tons, work & work shop w Non Equipraent clrrcicies  l'esus
yachining, ralies Sicel lron  Fesrvous x 10" L A
Cooling bed nun -off 2 n 142 132 DM 0,223 1,372
roller “ables '
. vollcr tebles frames
apron Plales
Skcar roller table "2 s76 ns.2 ns.2 DM 0.235 1,035
Loading roller tadle 2 0.5 61,0 6l.0 DM 0,184 0,584
One roller table 1 3.8 3.8 3.8 DM 0.100 0,122
Stops, disappearing security 21 2,43 51.6 51.6 D\ 0,327 0.1a80
Lubrication Svstem
Ceuniral Oil lbrication . 2 - 29,4 29.4 29,4 DM 0,824 0,440
Central grease ldricalion 2 29.4 29,4 29,4
Mxdradic Sxstem jor mills 1 85,2 85.2 85,2
Scrapd Coilers 2 8.7 17,9 17.4
Pipes lines & valves jor 35
scrvice waler & 2 66 uh DM 2,194
compresed air 31 .
Structxres used in mill 375 375 i 2,200 5,188
DNl 4,358
FF (174
(vii) S:bdb-tolal for roller 1009 $06,6 392.4 "o 1¥4.0
tadles, -lnd. & Lydraulic
8)'8!0)).!3. elc.
-




Tolhian, MU STRES ML = MECHANICAL PLANT

US> = 12,00 s o,

Stnnnary of Heary MNechanieal Fgopeat Mawdaclnimg detanl ol Cos! L IF, 2 4,0 30N
I'vices _are fa Felvayy 1nh.
Neasy flcary For'Nony Cost Cusi
Tolal Wi, Plate- Siflate-  Machine  Piding Catalugne  Lwdailed [T Mexican
No. Desceniplion in lous, work & work shup N Non Lguipmenl ilems CHlrenaLics Jesuy
WAC NG velees  Steel  lron  Femvons x I x 1"
(9  Sled kandling & charging §63.1 215,2 244 378, 7 25,0 0,21 t,s, 8§ 0,682 1,424
syslem, F.F, 10235
(ilp  Sled extraction and iciect 579.1 120.0 102,7 254.4 F.F. 9,025 1,255
- susfem, epproach voller tables .
& sidegnxics, .
(i) Vertical scule breaker 320,77 10,5 17.8 202,47 F.F, 9,538 0,110
(i) Rongling Mill De-scaling 142.3 3.7 35.68 102,52 0,4 F.F, 2,032 0,403
unit & apdroach tadbles,
() Bough M Roller tadles, 275,67 3.7 66,33 20311 F. F, 3,517 1,122
(i) Four high rcversing 770,07 23,5 12,5 734,07 U,Ss. § nzin 0,023
youghing wmill FoFEO14,175
(l:fi) Vertical Edzcr No, 1 225.16 7.8 18,46 5.7 103,2 F. F, 7. 000 0n,n57
(vis) Now Rovcising Roughing Ml 426,97 115,17 21,5 F.F. 5.577 1,005 |
epproack teble complex ' . -
Y
(ix)  Non-rveversing vough mill &  1009.72 17,8 Jé 8 9.5 M7, v.s.§ 0260 0,058 O’
vertical Edger # 2 F.F, au, 809 |
(x) Dclay table complex & rolary 922.7 31,3 2u5,4 1RG0 F.F, 11,205 2,749
crod shicar,
(N Coddle pusher & skids & 139 57 48,3 32,4 1.1 F.F, 2,419 1,137
Descaling unet
(vii) Finisking train 5083, 94 13,1 1185,69 34,05 3851,1 U5, 8 24,640 1,525
(xiii) Run onl-table system & 685,18 243.88 290.9 120, 4 33,0 U.s.s 1.69 5,599 ,
Laminar cooling system F.F, 9.779




Pa2vman, HOT SERN AHLL < MECHANICAL PLANT

o],
sty ot Pewry Mool el Lgndcond Mo el gy detnd] il Cosl
FIRE TROES TGN cosl Corl it
Total Wi, larec- Plate=  Madhiive  dipg Cutalugne  hinported ruvions Mesicaa
No. Descripltion in tous. work & work shop - N Eeguipment ileins curyvencies Peiny
machining valv s Stegl run  Ferrous N Jah x o
(xiv) Pinch rolls, down coiler 860 7.5 40,5 ol d 71,6 MF, 44,528 0,534
complex & auxilinvies
(atv) Coil Treusrer systcwm & 1380 1133.1 fo, 0 21N 2195 145.6 11,5, 8 6,524 v, 144
de-scal:ng system ' F. I, v, 147
( sv) Roll cooling system 1197, 9 560.8 400, 7 3.0 144,84 v.s.s 5,778 241,264
& Roll Turning shop F.F. 0,79
Grand Total 15084.62  1257.785 3050,88 3013y 271,05 25,0 484,54 7084.78 U.S5.8 39,834 37,817
F.F, 124,099
- [ d

- 061 -




1S20mm, HOT STRIP AL = M CIEANICAL PLANT

Leary Mee' anical Lyn:pment < Sab_Haadlon: acd Carcing Sasten,

et T2

PSS -

12, 09 Pesoy

U Frewdh Teaae = 1,50 Pesos

e in Felirnary 1uze,

-0y
Ua'y

iva v Peury FOUNIRY Cust Cos! i
Descriptiou Nos., Unit Wi, Tolal ll'l.. Platy- Plate Muc e ipoey Catalogue  lmpovied  ravious Mexican
i tous, iulons, work & work,  shop & Nuu Equipmcent  1lens curriencies Pesos
wachiding, rvali ey Steel lvon Pervons x 20" x19"
Slah CPerveing Svs'om
Trunsfer Cars 2 96,5 193 103.0 § 0,%K2
Cap, 150 lurs,
Holical 2ear reducer
D.C. riotor 37 kuw,
Frovace Anproac) Noller tables
Fumace epproach roller
tahles 4 scctions, 12m long
cacl:, F.F, 8,557 0,71
pullers 435mm dia, x 1575mm 68 2,79 140 190
adle rrames ¢ 21.0 Y] 84
Gear reduction units 4 5.0 29 20
Cure plates 8 2.25 18 18
4-D, C, motors 52 hic eack t
Sla% reigier 2 0.20 0.20 0.20 .
(33 tons capacity) hydraulic
lit,
Disappearing & Stalionary
stops 11.1 22,50 22,2
F:race Clarging Price included in Furiace
Lcller 12t les -t afproach ruller lalles,
12w lonug each sec,
Roller 455mm d:a, » 2,794 95 s
1573 barrel
Table frames ~ 2 21.0 42 42 ’
Cear reduction units 2 s 10,0 10
Curd plates 4 2.25 9.0 LN

2-D.C, wmolors 164 bw each,

- 161 -



DA2500n HOT STRIP AL = MECHANICAL PLANT

0w
Heary Mecauioal Equipment < Slah Haodlog: and Clayging Svsten
Heavy Hear v FOUNDRY Cos! in Costin
Unit Wi, Total W1, Plate- Plaic- Macline Ppg Culalogne huporied varinus Mexican
Descnption Nox, i lous, inlous, »work & work shup [y Equipmen!  ilenis citrrgicies AT
- wachining, ralies _Steel Iron _Ferrous x 10 x 1o’

Enxace [nter-Conn Price includes in Furnace
tatic 11.2m lovg. appyoach roller tahles.
Roller 455mmi, dia, x 1575mm 16 2.81 L L 443
barrel
Tables freanes 1 20,0 20 20
Gear reduction unit 1 5.0 5.0 5.0
Curb plates 2 235 45 4.5
1 DC motor 104 bie
Sleh Pushers & ertrv skids F.F, 1,078 0,165
Gear boxes helical gears) 2 6.85 13.70 13,270
Rams 2 18,3 37,60 32,60
Pusler franes 2 6,80 13,60 13,10
Covers 2 7.65 15.30 15.3v
Sikids 2 12.50 25,00 25,00
€-molors D, C, &8 kie, each
( O S«d-~tolal for slad hardling 863.1 215.2 244 37N, 7 25,00 -0.20 $§'. 0,2 1,424

& cherging system

F.F, 10,235

- 261 -




Pizbune, 20 NTRUP I - N UCH AN AN

lecary Leary T T T RGEN IR Cost in Cous! 1
Unit \¥", Total W, Pleic- Plate- Mechme 1Py Calalogue Imported  rarivis slenican
Deseridlion Nos, intons, iutous, work $ work P Y Lquipment ilemns, citrrencies Pesas
ek x 1y x 1
Slai Extraction Svstem
T:o slab extraclors F.F, 3,900 0,017
_qand lirting)
Gearbares (helical txpe) 4 2.5 20,00 201
Ex!ractor ari:s 8 9,66 77.3 77,3
Extrector frames 8 5.34 2.7 2,7
) Sharts 16 1.88 29.4 20,4
$-Xotors 32.3 K D, C,
J4-JMorors 32,5 D.C.
Frooace delwery tables tvo F.F. 5,119 1.208
I uy cach ¢ 2 sections)
Rollers 455mni, dia x 1578 3¢ 2.97 1ol 1]
darrel
Tahle rrames 2 12.0 24.0 4.0
C:teh Plutes, 3 1.125 4.5 4,3
34 D.C, motors 5.5 kw each,
Oue i 'erconnecting tahle 1 Price incinded in Furmace
11,550 Tung. delivery lahles
Rollors 16 2.381 43 43
ah X teames 1 1.0 11 11
Cush plates 2 2.15 4.3 4.3
S'eb nc:cct Tabdle Price included in Furmace
2in loag, delivery laliles
FRollers 358mm dia x 2875 mn, 33 2.77 9l1. 4 LA
Tudle Frames 2 11,1 22,2 22,2
Curb dlalcs 4.4 8.8 L AR

33,DC wotors 5.5 kw each

L

- €6 -



AaZhe i MOT NUEIP UGG - MECHANE 3L 121N

Ueary Mevtaiwed Eg vponent = Mab Ll vaction 3y st & Dela ey Tables, "
deacy Heary Fal’ Ny Cust Cont g
Vuit Wi, Total Wi, Plate- Llate- Mackie Papig Coalogue  hupuried ravious AN )
Description Nos. intons, in lous, work & work, shop & Non Equipment  ilems, ciuryeucies 1¢sis
wachining valres Stcel Iron Ferrous xin’ x 14"
A2proach Roller Table Price inclnded in Furnace
d2proach Roller Table delivery iables,
12,75 m lony
Rollcrs 4550un x dia, x 18 4.8 50.4 34
1525 v, long )
Taehle jrames 1 12,0 12,0 12,0
Adrons 2 0.6 1.2 1.2
Jddastadle Ealry Sidesides'iwo I'rice inclled in Furvace
it doul, rack & pinon, delivery 1ables

cenlerivg type,
Gear boxes 2 2.1 4,2 4,20
Pusl:cr bars 2 1.85 3.70 3.7
Head asscudly 2 4.85 9.70 9.7
Covers & frame, 2 2.5 5.0 S.0 R
Pinion asscmbdly 2 5.65 11.3 11,3 .
Motors 15 kw D, C, -two
(i) $:5-Tatal for Slad 579.1 120 102.7 35..4 FF 9,025 1,255

Ex‘vection & reice! s ystem, .

approack roller tables &

sudeguides,

- . -
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Heary Moed el Fgocpoical -

O I R ¥ SR AR Y | GO

Veriocwd Seale Brcaier,

HNewy Hear v Fal'Npry Custoan Coust in
Uaw W Tolal Wi, Plate- Plate- Mecloe P:ding linported  rarins Mexican
Descer o Nos. tulous, i lous, HOrs & work siop a Hems currencies l'csqs
wmachkinig, valres Steel lyon Feryous x1n" 1n’”

Vert:rai Scale iacaker F. F, 8,538 0,00

Bedrlaes & hous g, 1 set 110 110 110

Rol's 1132 1235mm, dia x 2 8.5 17.8 7.8

<433 mm, darre! )

Maosrdrie gear box 1 221,726 21.76 k1,75

Meaw divi ¢ siart assy, 2 5.0 5.0 5.0

Lead shaindle essy (univ, yde) 1 12,4 12,6 12,4

Berelgeardrie 1 59,4 59,4 59,6

Co .~lug hoxes H 3.4 3.4 3.4

Carr:cr assemblies 1set 2.5 2,5 2,5 ‘
321 assemblies 1l set 13,0 13.0 13,0 J;
Cvtoer 2 1 0.0 0.0 0.0 Vi
[N 1 s¢ct 32,0 32,0 32,0 '
B0 DI assy, 1 sc! s A $.8

Feod Lolicrs 1 set 21,0 21.0 21,0
Xamdrie Coupling 1 0,35 0,35 0,35
Co.piongs 1 1.54 1.56 1,56
S:airnays, plalrorm 1 set  8.00 $.09 N, M)
\Vaer Coo!mz i:caders 1 2.50 2,50 2,50
{1::) Sud-!nlal for vertical 320.77 10,50 17.8 202,47 FF 8,538 0, 0n0

Scale Breaker
R —



Lilanom, HOT STRIP NUILL = MECHANICAL 1'LANY

unit and approach ladbles. .

lleary Mechanical Equipment - Roughing Mill De-sealing, Unil & Approacl tahles 07
deary licary Cos! in Cos/ n
. Unit Wi, Total Wt, Flate- Plate- Maclhe Piping Catalugne laporied ravions Mexican
Description Nos, inlous. inlos, work & work shop & Non  Equipment 1ems currcyciu Heso
maciining valies Steel Iron Fervons x 10° » 17
Deé-Scalivg Unit and Rolley FF 1,84 0.493
Talles
«1pprvack roller lable aud filler
fa Ie To S, Tong
RoiTrs Fomnt, dia x 1575 °
bariel 23 2.74 63,0 63,0
Taehlc frames 1 15.6 15,6 15.0
Prons 22 0.055 1.2 1.2

Curl plales 2 2.35 4.7 4.7
23 DC motors 5,5 kw each

. Tno Adiustadle enlry Sidegides.
Raca & pinion centering type
8.93 m long,
Ccear hoves

(Iclical goar reducer ) 2 2.1 4.2 4.2
Pusher bars 2 1,85 3.7 3.7
licad assy, complete 2 4.87 9. ™ 0,24
Corers 2 2,54 5.08 35.08
Pozion assembly 2 S.64 11,28 11.28
2 DC molors 7,5 ke each
De-Scaling Stand FF 0.1458
3.7 m, long .
Frane 2 3.5 3.5 3.5
vollers «85mm dia. x 1575mm S 2.86 14,3 14,3
darrel
Heeders, rvalies & piping 1selt 0.4 0.4 0.4
Covers & hoods 1sel 5.6 5.5 5. .
3 molors $.5 ki D, C, .'
(iv) Sud-total for DeScaling 142.3 3.7 35.68 102,52 0.4 FF 2,032 0,493

"9§l‘




13250, NOT STRIP ML - MECHANICAL PLANT

us,
leary Mec a-scal Equipnient < Roughive Ml Roller lahles, nilley tubles & calyy Sulginde complex
Heary Heary FAQUNDRY Cos! in Cestin
Unit W, Total Wi, Plate- Plare- Mackine Pipivg ravions Mevican
Description Nos. inlous intous, work & work, siop & Non CHYYeucCies lesos
machining valires  Slecl Iron Fervons x12" Ie
Dcelirery voller table ¥y 2,513 112
12,75 m, long,
Tollers 13- 2.73 50.0 50,0
Talle Frames H 12,1 12,1 12,1
Abrons 17 .07 1.2 1.2
Curd plates 2 2.35 4.7 4.70
18 motor D, C, 5.5 kw each
Arsraac Roller Taile
13 e, long
Rollewrs 433mm, dia, x 1575 25 2.8 70 70,0
lose.
Taile Frame, 1 16,55 16,55 14,53
Curh plates 2 3.20 6,40 6,40
25 molur 37.5 ku each -
|
Froee feller & Future Tront -
Fiocr tller tahle :n)
13.5 long
|

Rollers 435mnt dia, x 1575mm 19 3.158 60,0 QON/]
o2, ”
Tehle Frames 2 9.8 19,6 19,4
Aprons 18 0,067 1.2 1.2
52, xn D.C. molor
Adiis'adle Extry Sideguides
SoU3m long,
Gear hoxes 2 2,00 412 4,12 .
P:iler bars 2 1.85 3,70V 3.70 ’
et assy, comdlete 2 4,87 a9, 74 0~ )
Corer & franics, 2 2.54 S5.08 S5.08
Firion assy 2 . 3.68 11,28 11.25
(v) Sub-Total for Roughing 275.67 3,7 Wi, 83 203,14 FF 3,513 1.122

M:ll Rolicy tables, Jiller

tables & S:ideguide Complex



o, NI M

LN IC Y

LANT

licary Mochawical Eqruipoicnt = Lceersing Ttz Ml i,
l~'(‘l-'l"‘." Leary T hOvNy T T T T Cust n Cuslan
Uit W, Tolal Wi, Plue- Mlate Medhanical Piping Crtelogne  Laported  rvaiious Mevican
Lescorinlion Nos. iitons inlons, wuric & work shoh kS Non Bynipenl  ileins cti rr(;-uclcs Pisus
mechingy valees Steel fron Ferrots xlu' x 1
Foor B2 yerersing R.S, N,200 ), 0643
Rowvinee Ml For, 14,1725
Novsig & Bedplates incl, '
rol! balaunce 2 129,643 259.3 250,34
Shinlle & carriers 2 75.8 152,46 151,06
Clock assy, conplete 4 19,97 79.9 79,9
Lack up & nork r2lls 4 26,85 107.4 107, 4
Screrdoan worm and
wkeol assy, 2 2.7+ S48 5,48
Screudo:en gear drive assy, 2 8,295 145,59 16,59
Screnidonn & nut assy ¢/ 2 6,965 13,83 . 13,93
Feod roller vssy 2 18,67 867 18,67
Roll charnging equid, 1 81.2 81.2 81,2
2 D.C. molor 5009k each
0°31 102 ydm,
Stair.ays, platforms 1 s 10,0 10,0
2ing & valees 1 sel 12,5 12,5
Entry & delivery guide 1 sel 13.5 12,5
(i) Sub-lotal 4-iligh 770,07 23.5 12,5 734,07 ‘ U,S, 0,250 0, 02-7,
roversing roughivg mill F.F, 14,175 4
'
- » L -
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Heavy Mechoneal cquipnicat = Vertical Edging Ml "
ficury Hcary ' FOUNDIY Cus! in Cost m
uit Wt, Tolal Wi,  Plite- Plate Mechanical  ipivy Celallugne  haported vavious Seviedn
cseriplion Nos, dn lons, in tons, | wuik & wors shup & A, Lquipiacal flenrs,  curyencies esus |
—_— sirachining valees  Steel  hron  Feivons xio" N 1o
Vertical Edginz (il F.F, 7,000 0,057
Housiny & bedplelcs 2 44,05 88,2 88,1
Dolls with roiler bearing 4 2,82 11,3 11,3
Main drive coupling 2 0.7 1.4 1.4
Main Drive gear dox 2 5,55 12,1 11,1
Mai: drive shafl assy, 2 1.2 S.4 S.4
Lead spaulle assy 2 3.2 6,4 6.4
Bevel gear drive 2 19,45 38,9 J8.9
Coupling boves 2 0.43 0,86 0,86
Carrier assy. 2 1.25 2,50 2,00 I
Screw-in assy. 2 6.5 13.0 . 13,0 . \3
Sercue-in gear assy, 2 J.4 8.4 8,8 I
Spindles 2 0.15 0.30 0,31
Ci:ocks 4 3.¢ 13.¢ 13,6
Stuirnays, platform 1 7.8 7.8 7.8 '
Cooling & doscaling Leader &
piping on housing, 2 3.7 5.7 5.7
Guides & strippers 1 3.5 3.5 3,5 .
Feed voller c;ssy. 1 3.5 3.3 3.3 ’
(vii) Sud-Tetal Vertical Edger 225,14 7.8 18,40 3.7 193,2 F, F, 7,000 0,057

t 2
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it JOTSTRIP MILL MECHANICAL 10X7 7.
Heavy Mcechunical Eqrapuicnt < Ny Reversmy Lomeliing Ml \ppronchs Vo ble Copdlex
leary Heaey FOUNLRY Cosl in Cosl
Unit Wi, Totul WT, Pluic- Plate~  Mechanical Piping Cutalugue  hiported  vavious Mexicun
Description Nos., inton-, in lons, work & wourk sthop & Non Equipment  ilens a«n'c/lcics sy
: . . piachiiniug valves  Steel  Ivon  Fervous ) x 10" x 19"
Eack Roller Tabdle o F.F, 5,57 1,608
R 12.25m lowg,
yollers <35mm, dia x1575nm 16 3,125 50,0 50,0
e rawes 2 6.5 13,0 13.0
Apron T 08 1.2 1.2
. S2kew, D.C. rotor ) . ' : .
Miustable delivery Sidequides : . _ ‘
Gear boxes 2 2,06 4.12 4.12
L~ -~ Puster bars 2 1,85 2.70 3.0
- Mol assy, complete 2 2,02 4.4 4.04
Covers & fivmes 2 2,54 5.08 5,08
Puwion assy, 2 S.64 11,28 ' 12,28
Sdroach Tadle
Saciomtlonp,
YoUers JiSmm dia, x 1575mm 50 2.8 140 : 140
Tadle rvviaes 2 16,355 32,1 23,1 )
C:rd Mlare 2 6.43 12,9 12,9 * R
Evor! Tehle for thuture non 8
Yor, rosller e ) )15 5m Iong |
Rolicrs 433nam x 1575mm long 16 <. 06 4¢ . Jo
Tudle rrencs 2 6.2 12,4 12,4 ,
F:illey tahle 4. 5m long
YOllCr d35inm x 13T5mumn long 6 2,75 16,5 1u,5
Tehde rnees 2 7.4 14,38 4.8
Curir pletes - S 0,36 1.8 1.8 .
/
Froct yler table to Non-Rer, '
Loolop s 2 S.dnt_long
Roller 433mm x 1375mm long 7 3.0 21,0 1.0
Talle Jrancs 1 5,45 5,45 5,45
Adrons 6 0.50 3.0 3.0

L
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LR MO NTRE_SULG MECILNICAL PLANT,

cosiiend Lapepatent o e N N Berersa:

i,

Socchtag Ml o Vectical Fdoer No, 2

Descriplion

Total Wi,
in lons,

Plere= Machining 1P

Cus! Cus’ i
huporied tuvious Mevicun
items curvencies lesvs

x 10" x 10"

Screndorwn aut vl assy
Food yoller ussy.

noll ci:aa2ing oquipment
Pipwe & leaders

on!ry & delivery guides
Sta rwcax & platjorms

i) Sub-Tolal Nou Reversing
Ro:giing Mill and vertical
Edger ¢ 2,

e e e By bt

12,83

2.1
82,1

7.0

6,0
10,0

1009. 72

11.93
§¥2,1

947.724 U.S, 0,20 018
FF 20,809

- t9 -
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P, | fid YT NECHANICM, LEANY s
Meary Mechanical Equ.ioent - 1o ol table Svslem & Lantuar Couvling System s
Neary Neary FOUNDRY . Cost in Cost n
Uail Wi, Total Wi, Py Plate  Muchne  Pipes Calulugue  haporied varinis Menxican
Descridlion Nos., in lons in tons, wori & ok shup " Nou Fquapracnl ilems cHrreieics l“.';m\",
el by velves  Sleel  fron  Ferouy x 10" x 1

_Filler_Tad!

"preae fez stezl, o long FF 9,779 5.540

Pollers 305mm, dia, x 1575mm

loxs. 11 T 0602 7.28 7.2%

Tablc rrames . 1 21,490 22,40 21,40

Tuo N-Ray gaiges and one ,
wiltic wetey

Styrie re 1 S0 8.0 S0

Hotsor? 2 3.0 5.0 Y]

Adr condetionn? 1 2.0 2.0 2.0

Pal Laclks 1 2.0 2.0 e

Gore Mill Bu=Gal_Tadle

1334 m log 14 seclion?

Dollcr 305mm dia x 1575mm '
lons 34 9,778 2344 23i. 6 : c—;\
Table Frames 14 11,41 133,58 1508 g
Cird Platcs 28 3.31 w27 w7 . i
Lawmizar Floiw Stvip Cooling

S.8hea Us 8§1.490

Tod> & bottom sdrars(32 lop

ketors, 108 boitow: Leaders) 1 set 33 23 32

Pipoork, control vales &

aucillery ocquidient 1 sel 120.4 1294 120,48

(xiii) Sud-Tolal Run -out table & 688,18  DN3.8% 290, 9. 120,4 33 Us 81,799 5,540

Laminar cooling s ystem FF 9.779




Do, Ml SR NNL = MU SN B A 7,
ey Mechasionl Dgpupucat = Dosa Coder & Aundaries
Heary HNeaoy Ful’NhRy Cosl Lusl an
Uned W, Tolal Wi, late- Place Macrae iPng Cultiho e Lothavied 1astns Mexicnad
Desoriplion Nos. in tons, in lous, nork & wore, siud & Now Ky apunend iteins corveacies ey
e AN valies  Seel  Jron  Feyrons N 10 v 1!
Do zoller £ uxiliaries * Pyice incluled in

syslem ( xiii)
Enlry salegwdes

Gear boxes ' 2 3.05 619 6,1
Puster bars 4 9.5 3N,1) 38,060
Hoed Assen i 4 6,73 27,00 ar.n .
Paon Asscnhly <4 0,125 0,50 "3 .
FF, 18,47 0,043
T2 pinck roll asscihly 1 1a.4 14,4 10,4
Dot piocl: yoll assy, 1 104 10.4 1.4
Hoesiny & Frawes 2 37.55 8510 75,310
Ged closiing equidbment 1 2.2 2,20 2.
T» o retractadle dowcotlers Price inchaled in Poich
* roll eyuipuiesn!,
slendrel assy, comdlele 2 34,2 : 24,2 ]
Goar hoves 2 .10 31,10 -
Wranher rolls frames 2 ri.an 71,50 A
Wrappcr rull assy., 2 23,7 25,7 o
Dase plales 2 31 . 30,0 |
De=lraglisg cquipvicat 2 25,0 25.0
Tehle O: pr doncoiler 4 1 FF 0,928 0,371
7.4 wlong
13 0,653 N9 8,0 )
Tab 1 11.6 11,0 1. .
Sulerides 2 35,45 11,9 10,9 Price ichules in Tahle
Codble catcler 2 16,2 15,2 . 16,2 . orer donn ca:ler"
Two Coil Stripper Cars 2 19,3 35,0 2a.n FF 1.67; '
Two Coil Do:n-cwders 4 53.5 u? 107,0 FF 2,477
(xiv) S:zd-To'al jor Pinch rolls, Sny 47,5 41,3 1,4 701,46 FF 22,528 0,534
Do:ncoilers & awilarics )
- L] - L 24




D325utnty I L STRIP MII L = VO CHANI AL 470N

Heavy Mechaurcil Fgoaporest - Cod Civasier Svsten & De=Soolis Sysicnn, N1
Cwrt Wi, Tolal Wi, Heary Hioaiy Fot'NoRy Cus! 1 Cosl
Descoriplion Nos., in lous in lons, DPlule- DPlee- Machme  Piping Crtalogue  Imporied 1arsinus Mevicni
wock & nork snup a AYT] LD ment dems  cuvrencies 'exns
WAL tal: os  Steel  lron  Pervions x_ 10 " x 10"
Co:l Ticusier Svstem UsSs” 4,985
332, long
Conveyor system 1 ta13.0 213.0 213.0
Steel work 1 1013.1 1013.1 1013,1
2-Coil wpcixlers 2 53.5 107 107 ,
Gear Boxes 8 5.0 U
Oue Coil Bewnler 1 24,9 24,9 24,9
Coil reeilicr Stalion 1 (Y T wa, o 6.5 F.F, 0,147
Descaling Svsicm=2 USS 1.330 0.14%
Waler stoinge s slems 2 34.9 Sa.N NG U.N |
Punps 155 Ig ent” 5 1.1 5.5 .. 5.5 =
\Ye
hecr=Conncctiong dipics 1 12, 12,0 12,0 0
Scrudding sys'em 1 8.2 3.2 8.2 Uss 0144
(in finisiing nill stands FsF)
(st} Sdb-Total for Coil Trauslier 1580 11531 0 21,8 219.5 145.6 Uss  6,52; 0,148
Sysicm & De-scaling systcm F,F. 0117




D3z, Mot NTPHY ML = MECHANICAL 2LANT

Heavy Meckan cal Equdacnt - Jond Cowling, Lubrcalion Syslems & Kol Turamg Shop 8.
Hewry Hewiy Fot'Nhnry Cost Cusl
. Unit W, Total W, ute- lute~ Machine Piping Cntelogne Impoied veviots Meveean
Desoridlion Nos. in luus indons, work & work & Nou Equiprent ilems  currengies lcsus .
perckinimg valves _ Steel _lron _ Fervous x 10" x 10"
Po!l Cooliny Svstcus v,S. 8§ 0,335
Punsp stations {3oz~g/cm3 3 .0.8 2.4 2.4
Filters 5520 m3. Ly 3 6.8 20,4 20,4
4.5 ke en2
Pdig systemr (2530 w by » 1 25,0 25,0 25,4
dronlic Svstems- Five Uss 2,010 10,750
. 4,04 2.7 24,7 '
Pua:p sictions, including valves 3 17,72 S84 un, 0 28,4
& prpovg.
Atr Comdresor 2 0.2 0.4 4
0! Couslor & fealders 35 0. a.2 0.3
Haddvesien c & aoight S 79.80 FEDRY 3463, 0
lowded accuiiilors
Ol Lhication Svslems - 4 Uss 1,316 6, tem )
' =y
Gil storage lanks 8 20, 30 162,9 1629 —~
Gl Mlist shravs equid, 9 2,10 14,4 14.4 . o
Lcatsonenir s Jd 12,51 30,1 30.1 |
Pur ps, valee & piping N 0,25 2.1 2,0
Crease Dedrication Svsienr <15 USs 0,32
Slorasc tenks 2 2,75 5.5 3.5
Praps o&oprerconneting piping 15 0.7 11,4 16,0 . 1.4
Pyoicaltic Svs!cins= (ho USS (729 F T 1
Comprosors 2 3,07 v 14 10,1
Stcam sysfems 1 #i.5 4,30 41,50
Rol!_Tiwmviug Shop ‘
D hrester cars 2 3,.35 2.7 72.7 USs .39
Woiw R0l bearing extruclor 2 10,05 21,3 21,3 USS 0,252
Cers, . .
Work Roll Storege Rock 1 23.9 23,9 a0 u, 7
- » L] L 4




152%mm NoT st MU L = MECHANICAL PLANT
Heavy Meciaacal Eqitifn: ol = el Cooliag, Liabocication Sysiems o Doll Taining Siiud

Description

Ass, unit,

Hoo!s auel ducts

devices

TR Hewry FaUNDRY
Unit Wt, Tolal Wi, Pluate . Plute- Muaciine  Piping Cataloge  haporicd
Nos., in tons, in lons, work &  work shop & Nun Equipinent  ilems
machining ralres  Steel  Jrvon  Feryous
Dack wp roll stripping & 1 49,5 49.5 49,5
uC ook for edycr rolls 1 10.3° 10,3 10,3
Roll Fevdlivg sprecder beam. 4 4,0 16,0 10,0
Roll kandling cquipment 1 set 0.3 0.4 0.4
Naiz!, snod hrausicr car 1 4.5 4.5 4.5
Fune Exlaxs! Svsicm
1 s¢t 40,0 4,0 . Jo. 6
Afr Washer ot nath oisture 1 set 12,7 12,7 12,7
Fai Louse ai’ slock 2 1.3 1.3 41,3
Racik-ud roll charging stools 2 1,605 2.3 9.3
Rollor talle Lovidaes 6 - 2.92 17.5 17,3 ¢
Guan! proteciion & sarety 1 sel 1a,>0 u, N u, N
1197.9¢  Se6. 8 4o, 7 63,6 164,84

(xvi) Sub-Total jor Roll cooling,
ledvicalion systems & roll
turiing shop

-1l -
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