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ELECTRIC1L 11'.'DUS'TRY 

1. - Ge1Zeral sitzwtion 

In recent years, electrical energy generation in Mexico grew at 

a compound annual rate of 11. 5~, reqztiri11g fostalled capacity to be dou-

bled every 6 years in order to satisjy consumption needs. 

To maintain tlze supply of electrical energy at an adequate level 

at all times, Uze Federal Electricity Commission ;CFE) prepares its W·n·ks 

11lvestment Budget (P.1. 0) on the basis of 10 year periods, Ullls enabling 

sector requireme11ts to be evaluated in advance. 

up to date of the la:;t study (1976), i;;stalled capacity for electrical 

energy generation liad reaclzed 1O.522 l\fW, with the following structm·e: 

Jfydroel.ectricity 41. 5 

Thermoelectricity using 
hydrocarbons 57. 5 

Thernwelectricily using coal O. 3 

Geotlzcrmoelec lricity O. 7 

100. 0 

It is estimatecl tlzat between 1977 and 1986, demand growlli will 

make necessary an exp01ision of SllPPly reaching 26. 467 MW by 1986, wit11 

tile followiug struct1wcs: 

J 



JI ydroe le c lrici l .Y 

Thermoclectricil y using lz ydrocarbons 

Thermoelectricily usi11g coal 

GeotlztJrmoelectricity 

Nuce loe lee trici ty 

0/ 
II? 

32.3 

42.6 

9.2 

11.0 

4.9 

100. 0 

The total investment program for reaclziug tlds increase af installed 

capacity would be 280, 000 millio:1 pesos, of wlziclz 177, GOC rni Ilion cur-

res Pond io power generation pianJ.~, liflnsmission lines mu/ suf>stalio11s; 

of this 54,110 million pesos wollld be spent on capital goocls zritl1;u 

tl!e three categories mentioned. 

In general, it was calcula/f!d tlzat the most relevant catc,c;-.,1ies of 

capital goods sec lected for tile electricity ili1lustry lf'O.'tul slzarc ill tlze 

investment structure in the following proportions: 

% 

Power genera/ion pluUs 43.1 

Transmissio,1 linc3 'l. 4 

Substations 12.3 

Extlfmsiou of ope >·at ions 21. (j 

Frequency s y11ch ... uuiza liou 0.2 
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Rural electrification 1. 7 

General construction expcJUlilure 5. 7 

Misc ; llnueous 7. 5 

Considering ouly tlze capital goods items, ihe total value 

mul zpciglzl of tlze three maiu groups, power ge11e1·ation pl.ants, traus-

missio11 liues aud substatious, is !lie follozl'iug: 

Yalue % Weiglzt % 
(Tlwusaud of (Ions) 

pesos) 

Pou·er gcncrati;zg plants 27.13G. 83.1 (50.2) 135.131 (20.1) 

1'r<lilS mis si011 liucs 11.235.743 (20. 7) 376.878 (50. 2) 

Eled;·ical subs tatioHs 15. 37:J. 748 (29.1) 158.989 (23. 7) 

Total 54.110.324 (I. 00. 0) 499.109 (100. 0) 

A mm~!.[ llze capital goods used iu the sector there a·r~ 11 

f.mf,01·/mzl categories 11'lzose total value comes to almrst BCP,f; of the 

value of lite IT.rec groups mclll ;o;1ed above: 

Co11<l11c tors 

Turf,of;t:;1cratm·s 

Porucr trmzsfor
mcrs 

6.321 

s. 902 

5.365 

5. 050 
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Steam g~1terators 5. 018 

Gates for hydraulic 
tu·rbines 3.929 

Tra.w;mission towers 2.~14 

Main transformers 2.3{!/ 

Hydraulic turbines 2.090 

Circuit bre'lkers 1.690 

Generators 1.645 

Total Million us 41. 641 

These datagive a clear idea of t;ze importance of the 

dema;zd for capital goods in the elec'trical industry which represents 

an annual market of about 6000 million pesos. 

'!'he study concludes that "this market cou'i support the 

expansion of existing enterprises and the creation of new ones" to pro-

duce materials and equipment that are currently impo-/ted. 

The probable sl1are of national components in the period 

from 1978 to 1986 can be seen in Table No. 1. 

There is a stable situation in the arms of line installations, 

operation expansions, and, on estimate, the category o/ "miscellan':.ous". 

Howeve~ ·, the national component could grow in the area of plant insta-

llations which, being 50% of the total of investments in capital goods 

for the electrical industry, represents the most decisive group in terms 

of g1· [)Wtlz probabilities_ 

• 
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Table 1 

Possible evolution of tlze slzare of national production in. the in.vestment program of 
the electrical secfo)- 1977 /85 · 

·-----------------
. i;ant _. . Line . . Substations Frequency Rural Expansion Payment~ General office 
uzs.allation installation synchroni- electrifi- of . 0t;ttstancling expenses 

.:J.4 

4:.l 

.;J.l 

43.0 

. .:1.0 

3:8.:' 

.:l.4 

.:1.s 

Sl • .: 

s.;.1 

.:s.o 

so 
i9.8 

Gl).0 

63.0 

19.9 

SO.l 

19.1 

19.9 

. i!J.1 

so.o 

io.o 

·iO.l 

40.0 

J!>. !I 

40.l 

~o.o 

40.0 

4C.O 

40.l 

40.l 

<O.O 

vo.o 

?a'icm calz'mz operations for worl?s cmzsln1c.'ja12s 

.IM1,0 

100.0 

100.0 

... 

110.0 

1111>.0 

· l<iO.O 

liJO,O 

100.0 

1no.o 

100.0 

100.0 

l()0,0 

zuo.o 

1vo.o 

100.0 

10.0 

70.0 

10.l 

G9.9 

10.0 

G!>.9 

70.0 

10.0 

10.0 

10.0 

10.0 

100.0 

100.0 

100.0 

• 

JOO.O 

100.0 

100.0 

lOO.O 

1(10,0 

zno.o 

101),0 

l(JO,O 

100.0 

100.0 

lti0,0 

•lliscella Total 
11ez1s 

JO,() 

$/),0 

5'},0 

5(J,0 

50.0 

SfJ.O 

. 51),0 

.~o.o 

50.0 

CtJ,O 

50,0 

5'.4 

'1.0 

'6.1 

~7.Z 

S5.7 

55.1 

55,, 

$7,, 

.SS.!J 

fO,J 

.i1.l 

~ 

\_n 

_J 
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2. Metlwdologv for calcul,aling capital goods dcmmul 

On tlzc basis of tlze forecast short, medium mul loug 

term requirements for materials mul equip11zent in the Electrical sec-

tor 19'75-1985" prepared by tlze Federal Electricity Commission in 

October of 1977, the shtdy attempts lo dc!en11ine the dema1ul for ca-

pital goods for the electrical sector dzoiug tlze period from 19'78 to 

1986 and to express it in terms of requir(d equipment with corrcspoil-

ding mo11etary values and weiglzls. 

The study was based on projects that lzad been defined 

or already approved by the CFE for ;eucrating, transmitting and traus-

forming lzigh tension energy. 

The most important eqz .. ipmcnt i1l these projects irns 

identified mul, subsequently,· pnjccts were staudardized in order to 

add up t11e equipment units. Tl:e criterion "Similar projects require 

sinzilar equipmentn was used .. 

In the future, Ille stzuly can be made more extensive 

in terms of time or capacity of installations, through variations ill 

tlze program which couul iutroduce modifications in the ki.luls of plants 

co.:sidercd and T:iuds of equipment. 

The wci,(tlt a11d value (market Wllue, 19'17) of tlze equip-

meut was esli111a/ccl.. Prices were CJ F (site of installatimzs) for 

L 
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natio11al products mul FOB (factory) for imported products. 

Total equipmcut zcas divided info !llrce groups: equip111clll 

for power plants, for transmissiou lines, ,l1ul Jo>· substaz:ous. 

a) Power ge11erafi.011 pla11ts 

Only ltyclroelectric, tlzermoclectrir ancl gcotlzermic plcrnls 

wc1·c i11cl11dcd, leciving tile 1111clear pli111IS (lo be il!siallcc1) outside of 

!11e pe.-iod co11sidered in the study, diesel a11d gas plants ll'e,-e also 

o clmlcd because of t11e small investment involved. 

Thermoelectric plants -:11crc cowparcd 1pifl1 existing :::oal 

C11ul fuel oil plants, classificcl by capacity a11d type; a 11rmllclowa of 

maj m· equip 111e11t was mcute mul au es ti mate wwl e of Iota l cq 11 i pm en! 

11ceds for tlzc total nzwibcr of pl.ants. 

Hydroelectric pl.aHfS were stzuli~d imlividual_v because of 

t11cir dissimilarities. 

Geotlzermic f>la11ls we'>"C analyzed L11rough a st1uly of tlzc 

plw1t at Cerro Prieto. U 

·y 1' roce.s s s i•s t cm equip me 111 was d c Ii /1cratc1.~ cxcl1ulcd s i11ce , acccmli11g 

lo tile stwly, it out-:lll lo be cxnmim!d separately. 

J 
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b) 'l!:!E!.smission !incs 

Eight components were selected for tensions of 115, 

230 and 400 KV, with 1 and 2 circuits; 69, 138 and 160 I<V lines 

were included in the group of 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 tlle basis of these four groups. 

In synthesis, 43 families of capi,tal goods requfred by 

the sector were indentified: 

List of families of capital goods and comp01zents required for the ge
nerati.on, transmission and transformation of electrical energy, selected 
for the 1978/86 period of development. 

1. Steam generators 

2. Hydraulic turbines 

3. Turbogenerators 

4. Steam collectors 

5. Moisture separators 

6. Generators for hydraulic plants 

7. Feeder pumps 

8. Condenser pumps 

9. Circulation pumps 

l 

• 
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1 O. Condenser 

11. Low pressure lieaters 

12. High p1~ssure lzeal~rs 

13. De-aerator heater 

14. Travelling crane 

15. A urilliary cranes 
I 

16. Compressors 

17. Coo ling tower 

18. Main trans former 

19. A u.xiliary transformer 

20. Starter transformer 

21. Power transformer 

22. Main bus bars 

23. Auxilliary bus :ars 

24. Machine shed 

25. Warehouses 

26. Vertical gates 

27. Jntalle gates 

28. Sluice gates 

29. Transmission towers 

30. Substations 

31. Power transformers 

32. Current transformers 

33. J(uifc switclws 

34. Circuit brc<tl.·ers 

J L 
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35. Liglzf.ning arresters 

36. Higlz pressure pi.pes 

37. Low pressure pipes 

38. Complementary pipes 

39. Valves 

40. Instn.m1ents 

41. I11sulalors 

42. Hardwa·re 

43. C01uluctors 

3. fJuanlification nf capital goods needs for expa1lsion of electrical 

energv gcHcration supply, 1978 to 1986. 

A summary of the rnajor factors tltat play a part iu 

the quantification of capital goods needs for the programmul expausio11 

of electrical energy generation capacity in 1978/86 can be fowul in 

Table 2. 

It can be seen that, starling with the llzrce major suhdi-

visions (powe'r gcneralioll plants, transmission lines aud substations), 

the l~i1uls of plam's, kiurls of lines and groups of subslatious are rmal)'-

zed. Me11tio11 is made of llzc major categories equipment required and 

their slzare in lite value of tlze crt/>ilal good.'; correspom!int; to each 

group, as well as l11cir slwre in the total nal1tc of capital goods 

L 
I 

_J 
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considered for the electrical industry as a whole. 

IL Jzas been 'twted that equipment for power generlltion 

('lauts constitutes 5(JJ6 of tile total value of capital goods for the three 

main groups considered (power generation plants, transmission liues, 

substations); it can 1ww be seen tlzat tlzermoelectric plants occupy 

72. 4C:0 of investments in capital goods n-ithin the total for power 

plants; hydroelectric plants cover 22. 8% and geot!zermical plants 

4.8%. !/ 

Transmission lines were organized into 6 groups for 

eaclz of wlzich the exteusion in kilometers was estimated, 400 KY 

(684 Km); 230 KV (1338 Km); 164 KV (12 Km); 138 KV (18 Km); 

115 KV (1379 Kn:); and 69 KV (259 J(m) ire 1 mul 2 circuit lines. 

Substations · were divided into 4 groups: 400 KV ; 161/2;,J 

KV; 69/138 KV; and 13R/34. 5 KV. 

On t Tie basis of theFe divisions, the 43 families of ca

pital goods and compo11ents were distributed and their corresponding 

value arul u•eight were estimated. 

All of tile above is given in summary form. in Table 2, 

;!;/ .T/z is Ollly involves the expansion of the pla:il of Cerro Prieto. 

J 
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only a few major e1uipnzent categories received a more detailed 

listing of values. The equipment mentioned for thermoel.ectric 

plants (steam generators, turbogenerators, cooling towers and 

nzain iransformers) constitute 70% of the total value of capital goods 

Jor those plants. 

Since the thermoelectric plants represent 72. 4% of 

the total capital goods investments for power generation plants 

which, in turn, cover S(Y}b of the total capital goods considered ill 

Uze report, that 72. 4% represents 25. 3% of all Oie capi.tal goods 

studies for tile electrical industry. 

Lilzewise, the generator turbine~, power transformers, 

metallic s true lures, travelling cranes, vertical gates, intake gates 

and high pressure Pipes (47% of the value of capital goods for lz;•dro

electric plants), constitute 5. 4% of the total for caPital goods consi-

de red for the electrical industry. 
' 

It is 1w/e;vothy tlzat the programming of electrical encr-

gy expansion for the pe1'iod being considered is fwulanzentally based 

on these ki1uls of plants, made up of twenty new units: 4 fuel-oil 

driven p'lauls, 5 coal-driven plauts and 11 hydr<£lectric plants. 

Geotlzermical capacity will be expanded by amplifying 

the present operalious of the Cerro Prieto plant. Tlw equipment needed 

I 
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fer tiiis plant, htrbogenerators, cooling towers a11d trans fonners, 

(17% of the value of capital goods for Ozis type of pl.ants) repre-

sents 3. 7% of tile total for capital goods considere;l. in the study. 

Summarizing, the value of capital goods for the diffe

't:ent kinds of PT.ants presented in Table 2 is eqzdvalent to 34. 4~ 

of Uie total for cu.pital goods established in the report. 

Of the capital goods mentioned i11 Table 2 for trans-

mission lines, share in value was me11tioned only for structures and 

conductors which toge th er make up 54% of Oie value of capital goods 

in this category mu' 1 O. 8% of the total of capital goods considered 

for the i1 • .:lustry. 

In the substatio1ls groupi11g, the power transformers, 

rei'lys,· structures, breakers am current transformers, added to-

getlier, make up 9(Yff; of the capital goOds value ii! that category 

a1ul 27% of the total capital goods considered for the electrical 

industry in the period 1978-1986. 

The sum of capital goods value for the dectrical indus-

try pre.scnted in the report, wlzich are found in the form of the major 

equipment categories in Table 2, comcs'to 72.2% which is considered 

to be a ,·eprcscntative figure for Uie purposes of this summary. 

l 
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MINING 

1. fsUmafe of dema11d fm· minerals 1980-2000 

The estimate of demand for capital goods for the mining industry 

in Mexico was based on the followitig data a11d c1iteria: 

1.1 In all, 14 miJZerals ioere c01isUie1·ed, amc.11g which 6 are metallic, 

and 8 non-metallic. Tlzese 14 minemls rep1·esent 90% of mining 

produc lion. 

1.2 The lziste;rical beluiuiom· of tlzese minerals was exami11.ed in terms 

of production, interrial cmi'mmptimi and exports during the peri0tl 

/rem 1968-1977. The main features of the study revealed slozo 

dJ1namism in production, and although there ioas sustauied internal 

consumption, the gru10th rate was lower Uzan that of some otJier 

industries. 

· 1.3 Intental demand and future exports of these mimrals ioe1·e evaluated 

and, ,,.,, that basis, Uze total supply was estimated in such a wa; 

as tlJ assure natimtal self-sufficiency in all of tlze minerals con

sulend excepting iron and pliosplzorile, from 1985 on. 

Even tlzmiglz ma1·gins for exports were calc!!lated, mi'1ieral exports 

were not empl1asized and only a j~tJJ products have a notable 

export sl01uling, such as silver and sulphur. 

l 
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l .4 It lias been assumed tliat mi11eral production in tlze future 

will sh(JW a greater dynamism Ozan Ute historical level 

and that certain mineral resources will be obtained iohose 

potential is not yet confi.rmed defini.tely. 

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

Based on the production required for satisfying the 

demand mentioned above, production capacity was calculated according 

to the following nzetlzod. 

2.1 Mining activities ioere classified according to the following 

scheme: 

Extraction 

Capacity for moving materials 
iti mines 

1) Open cast 
2) Underground 

Benejication 

Capacity for: 

1) Grinding 
2) Separating 
3) Concentrating 

2.2 In order of importance of t!-P. major minerals and their 

distribution among the different mines, as weU as tlie tasks 

to be carried out in both extraction and beneficaticm, the 

following system was followed: 

l 

I 
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Ca/>acilJ• for mnvemcn( of 
Afatc;'ials ill o/>cn cast mi11es* 

Extraction capacit}1 in mulcr
gromul min.JS * 

Griruling, scparatimz aud con- * 
centrati<»z in beneficatioll pla11ts" 

Pri1zcipa! minerals: 
copper; sccomlaril}' 
iron and coal 

Polymetallics and coal; 
secmzdarily fluorite a1ui 
barite 

Copper, Iron, Polyme
tallics, m;d coal. 

* As a ge1,eral plze11omen01z, it is assumed tlzat the scale of tyroductimz 
toiits will increase. 

3. Estimate of demand fo» maclzinen• and equipme•lf _ 

On tlze basis of production and process capacities 

;:alculalecl in 2 (2.1 and 2.2), the total demand was estimated for 

nzaclzi11er'!' ani. i.:s · typical components, for tlie period considered 

and for average growth rotes. In this cstinzatiou, tlze samP, system 

was followed once again, i.e. 

~Machinery and equipment for open cast 43~ 

extraction for open cast and 88% underground 45% 

underground mines 

Equipment for bencf ication of 
minerals 12% 

100% 

l 

I 
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3 .1 Kinds of mar.iliue rr mu/ equi p111c11 t 

A group of 33 classc~ of equip111c11t and macliillcry was 

clzose?z as most rcprcsc;llalivc of llze needs of this industry; 8 for 

exlmction ill opcu cast millcs; 14 wulcr;:1-owzd extmctio11; aud JI. for 

benejicatio11 plants. 

The 1f1:meml sclzeme is llze followillg: 

3.1.1 Mf!.!f.!1g__o.i!_eratio11s 

3.1.1 1 

ftfajor 
Equipment 

Open cast 

( Copper, iron, coal ) 

Rotary drills 

Power slwi·els 

Draglines 

Off-lzighway lntcils 

Tractors 

Sfntcfurc of accumulated dcn1mid 
1980 / 2UOO 

% 

6 

21 

9 

53 

2 

91 

! • 

I 

J 
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Stn1c:urc of_!1c~u111ulatcd demand 
1980 I 200 

( % ) 

3.1.1.2 Uudc rgrmmd 

l\fajo;· 
Equipment 

(polimelallics and coal) 

Drills 

.Movable supports 

Arttomalic loaders 

Lozo profile trucks 

Hoists 

26 

7 

22 
5 

21 
81 

3.1.1.3 Bene f ica lion 

Majo1· 
Equipment 

Cn1shers 

Mills 

18 

40 

58 

4. Comple111c11tary considerations regarding assumed criteria 

Otlzer com/Jleme11lary assumptio11s which were iucluded in 

Uze evaluation c»i!cria were: 

4.1 In order to calculate Ille gross production of minerals 

and co11seq11cntl.v, the movement of materials which would 

have to be mobilized and sumilled lo Lrealments, certain 

miuerrzl avcra1:illg laws luul to be adopted siur.c suclz 

calculations must be based cm the metallic content of each 

111i11cml. I 

_J 
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4.2 A gradual dee rcasc m such laws durillg Ille period 

in qucstioll was also assumed, cnr Uie basis of a 

knozoll historical t re11d. 

4.3 A trend toward jitlure increases in productive units 

was assumed, alt.Jug with Uie resulting increase in 

productivity. 

4.4 Tile discove1-y o.nd future exploitatio11 of minerals which, 

up until now, hm.:e ouly bee11 found occasionally aud 

have not 1Jeen explored nor evaluated, lzas beell assumed. 

5. Com.me11ts 

The most basic characteristics of the report being 

considered is that it is of an i1ulicative nature based on desired goals 

for the autonomous development of the mining industry as a fundamental 

element of support for the development of Ute r.a_h~/al goods sector in 

Mexico. 

Apart from Ute above, work 011 28 specific mining 

projects is currently being canied or;t, whicli it.ill guamnlee a sequence 

of total investments ill equipmei:t and machim.:ry, and establislt volumes 

of minerals to be produced, iip to 1985. 

l 
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'l'ABLE I 

- FORECAST OF PRODUCTIOV AND INTERNAL DEi•AAND - 1980 - 2000 

( ProUu.cti<m Internal Demaud ) 

. 
1975 1980 1985 1990 1995 2000 

Metallics 

Silver 11831174 1826/255 2195/341 24311456 27221611 30781817 
Lead 179172 2751120 3441176 4401258 5431346 6761463 
Copper 78171 200/lll 3531175 5461264 6751379 810/544 
Zinc 229/63 346194 427142 5211199 6251260 7521340 
Iron 396213479 4453/4891 6097/8218 1007/12798 15141119907 2.'?.768/30266 
Jlmzganese 154/58 180/85 180/125 360/184 360/270 5401397 

Non-J.lfetallics 

Sulplmr ~1641748 2440194:9 315111413 404412029 5116/2780 6518/3809 
Bary: ta 300/186 698/566 842/689 975/798 11301925 131111073 

Fluorite 1089163 14101313 16761464 2026/688 2497/1020 314411573 

Coal 519316957 821219170 13023/13023 19582119582 29444/29444 44274/44274 
N 

Silica 5191734 850/980' 1407/1407 2020/2020 270312703 3618/3618 .... 

Gypsum 1806/907 2491/1382 3334/2110 4579/3228 6378/4886 9069/7421 

P,'wsplzorite 282/1770 873/2200 1726/3000 2358/3833 302514892 374015952 

Limestone 18652118652 28717/28717 44283144283 68383/68383 105743/105743 1637261163726 
Rock and 
Sand 58000/58000 91000/91000 1435001143500 226000/226000 3557501355750 56 00001560000 

L_ _J 



A general szmzmmy of such /Jro.=ecls would i1ulicalc tlzc 

value( iu millions of pesos, curreut value) of both llze total i11vest111c11t 

mul the investmc1ll corres/1oiuli11g lo equipment awl machinery (see 

Table 2 ) . 

If tlze data related lo programmed aud in-process i11vcsl11:e1zls 

in Table 2 are co111/XLred with investments calculated as i1ulicalfre, 

general goals for llze development of tlte mining i1ulustry upto the year 

2000, 1W significant differences are fowul: the programmed investment . 

comes to 492. 9 million dollars mul the estimated (indicative) iuvestmcut 

is calculated at 4G5. 3 million dollars. 

The same is true for ll1e"prl-,_~ram1ued investment" of 

1985/90, since lite i1uiicative z:alue for that five year period is 

roughly tile same. In contras I, for llze !en-year f1eriod from 1990/2000 

the "indicative goals" show strong growth. 

In conclusion, cousidering inveslme1ll evolution as repre-

sentative of mineral production capacity and, thus, of supply, tlze 

estimate of investments in equipment and machinery since 1977 does 

not present significant differences wizen compa,-ed with olhe,- lime 

periods. 

l 
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Historical Time Peri.ads 

( fl.f illi01zs of dollars) 

Annual average programnzed 
investment i1l equipment 
and rnnchine >y 

1977 = 
1980 = 
1985/90 
1990/2000 

199.7 
98.6 

Amuuzl average indicative 
investment in equipment 
tiHd machinery 

91.3 
97.5 

148.3 

Tlzat 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 f>rogrammed investment, during 

the 1977-81 period. And tlzose figures could become even higher 

if it is taken into accowzt tlzat the i1ulustria.l projects for capital 

goods manufactures being promoted now, which will be in full 

production in t:ze next decades, will require a variety . and quantity 

of minerals zmpiecedented in the ·mining history of the country. 

J 
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TABLE 2 

TOTAL INVESTAfENTS AND INVESTMENTS JN EyULPiriEJ.\l"J' ANU 
MACHINERY FOR 28 ME'l'ALLURGLCAL PROJECTS FRO~ll 

1977 11985 

( Million of pesos, current valu~ ) 

Yen.rs Total Investments Investments in Equipment 

1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Tot a l 

- Machinery and equipment 
for foundry and refining. 

- Jl1achinery and equipment 
for plant~ and mines 

3.988 
8.805 
8.209 
7.146 
6.3()7. 
2.674 
1.029 

863 
703 

39. 804 ( leJO 

and Mf.ichinery 

2.565 
5.195 
6.173 
5.880 
2.674 
1.180 

557 
433 

. 372 

% ) 25.029 (629</D 

8.671 

16.358 

Source: NAF_INSA/UNIDO Capital G_oods Project, ."vlining-Metalur~ical 
Branch, Ing. Manuel Toran, NAFINSA, Oct. 1976. 

(1009[) 

(34. GfC) 

(65 .4~CJ 

l 
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TABLE 3 

C0,1IJ}_1[USON OF D11 TA FOR POSS[[:J.,E INVE$T l\IENTS (1!!§0 - 2000 ) 
AND fflQ9I'u-lMJIED INl'ESTUENTS ( 1977 - 1985) !N EQUIJ>illENT 

1\ND M4CIIINERY FOR J\/INING OPERA. ·10:.s 
.~~~-~~~~~~-

Year 

1977 
.19·78 
. ·1979 

1980 
1981 
1982 
1983 
1'9811 . 
1985 

(Total 

Source: 

( 1Willions of 1977 dollars ) 

Programmed Investments 
( 28 Projects ) 

Periods Estimated (iudicalice 
111 vestment 

114 
230.9 
274.3. 
261.3 
118.8 

52.4 
24.7 
19.2 
16.5 

1112.1 

1980/85 456.3 

1985/90 487.3 

1990/95 l 
1995/2000 ) 

1482.9 

Cap~tal Goods Project. Mining-Metallurgical Branch; Ing. 
M<yzucl Tor6n, NAFINSA, Octqber 1976. 
Study related to the f!em:md for~cast for Maclziuery mul 
Equipment in the Mining Sector, 1975/2000. 
(Preliminary ve1sioiz) NAFLNSA-UN11JO, Oct. 1978. 

l 
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Plll,P AND PAPER INDUSTRY 

1. /Ji slorical cl'oluliou. {>rcs<'nl comlilions a11d future f>rospecl s. 

1.1. Principal clzaraclerisfics. 

Tlze principal clzaraclerics of tlzc pulp and papc1· industry 

in 1977 we1·c: 

- Insufficient national pruduclion; imfwr/5 of cellulose 

in variable a11nual volumes and of paper in constant 

volumes. 

- Capital-intensive.; dynamic growllz pattern (1971/1977 == 

7.1% per year). 

- Structurally characterized by two Lj'/1es vf enlerf1rises: 

integrated (producing botlz fmlp and pafJe>1 and non

inlegraf ed (producing only fmlp or fiaf>er). 

- In 1977: 1. integrated 15 

2. non-integrated 50 

2.1 pulp f1roduc..::rs 12 

2. 2 paper _f>roducers 38 

To/al number of en! erpri ses 65 

J 
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- Gcograplzict<l di slribul ion: 

12 enterprises i,r tile Federal District and 53 in 

tlzirtcen of Ille Mexican Stales. 

- Installed producti011 capacity is 82-1 000 Ions/year 

of pulp and 1 790 000 tons/year of fJO/Jcr. 

1. 2 Metlwdology used in tile stud\'. 

011 the basis of statistics related to apparent tmlp 

and Pa/1er consumption. demand for a decade starlinK 

in 1978 was forecast, laking i11t.o consideration tremls 

in utilization and/or substitution of different kinds of 

pulp and paper. 

- Considering present installed ca(Jacily and possible 

future demand, an estimate was made of Ille number 

of the future Plants YC'quired, and from tlzal, machinery 

and equifmu1nl needs. 

- Tl1c follou•ing figt'1re sl10ws tlze lime sequence considered 

for the initiation of Of>eralions of the new /J[a11/s; 

_J 
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I. 

Time 1·eq11ircd for 
ma11ufacluri11f! a 
machine /01· paf>cr 
procluclio'l 
(100 OOU Ions/yr.) 

22 lo 24 months 

IV. 

Trial run ancl 
a(>(>renliceslzip 
period 

3 j'ears 

- 28 -

II. Ill. 

Transport Erection 

.. 
1-2 111011/hs 1 O monllts 

v. 

= Total · 6 to 7 years 

1. 3 Pulp and pat>l'Y rlemrmd 

1. 3.1 /\"indF of pulps and paprr df'1·fralfrrs 

Elevell kinds of fmlp are produced: 

Sulphate wood pulp, bleaciwd 

Sulpllafr wood pulp, ullhleaclzed 

Sulplz ilc wood pulp, bleached 

Sulphite wood pulp, unbleached 

Straw pulp, bleached 

Straw pulp. unbleached 

Collon waste pulp 

Mechanical wood fmlp 

Othrr pulps 

I 
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Use of the pulp drpends 01z its type: 

- Bleached 

-- U11blencl1ed 

- Paper waste 

Paper for prinli11g and writ ii~~· 
sanitary tissues Bristol broad. 

Paper for 10rappi11g, bags, sacks. 
cardboards and boxes. 

Asso1·/ed paper. 

1. 4 National production of pulp: lzislorical evolution 

The pulp supply comes from 27 enlerprises.11 of which 

produce only pulp and 15 produce botlz paper and pulp in an intEgrated 

system. 

P1·oduction in 1977 a11d 1978 was the following 'in thousands 

of tons per_ )'ear): 1970 = 472. 9 and 1977 = 672. That is lo say. 

production grew al an ave1·age rate of 5. 2% per year. 

Tlze largest production volumes and their respective 

participation during the period mentioned correspond to llze following 

pulps: 

Unbleached sulphate wood pulp 

Bleacl1ctl wood pulp 

Bleaclzecl sugar cane bagasse 

Unhlencl1ed sugar cane bagasse 

33.1 % 

19.0 % 

21.3 ~ 

7.6 % 

81.0 % 

l 
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Tile most dynamic p1 otluctio11 grou1fh is spen in bleached 

sulphite wood pulp. bleached sulphate u•ood pulp. and wzblcacl1cd s11lpl1alc 

wofJd pulp (17.1%, 7. 5% a11d 5.1% per ·year, rcs/Jcclil'cly) a1'd also 

bleached sugar cane bagasse (121J per yea1j. 

Amo11g pulp-producing materials. t1zc1·e lzas bee11 a decreased 

use of meclzanical wood pulp. as well as pulps from wheat, barley and 

cotton wa·stc. 

In general, ii seems llzal there has b<'ell a decrease in use 

of tlze most costly raw mate»ials for pulps. 

1 5 P lp . p t l.(}"'10. 1l.<l~17 • 11 zm or s. :J • 

A l1 together, imports in cellulose pulp. and paper wastes 

have increased from 168 565 ton!: in 1970 to 203 218 tons in 1977, 

which gil1es an average annual rate of 2. 7%. 

There was a dccTease in imports of meclzanical wood fm:p 

(-21. cf;0) and clwmical s1tff,lzile wood pulp (-22%) and chemical slmfpr11t1e 

wood puff> from non-coniferous woods (-23. 0% anmuzlly) while increases 

were rrgistcred in imports of chemical sulphate wood 1>1tl1>s from 

conifc1·011s woods (7. 4%). and. esfJecially, paper wastes in white anrl 

naf11ml fm'f> co1011r (17 .• ~g). 

ll_ J 
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1. 6 Apparent commmptiu11 of f>11ip. 

The cvol1di01z of the apparrnt co11sumplion of pulps between 

1971 and ~977 indiLates groUJ/11 from 5-15 876 /OHS to 739 629 tons, i.e .. 

. 

an annual average growth rate of 5. 2'1}. 

Total par!icipalio11 of Mcxir:a11-p1·od11ced pulps and imported 

pulps during those }'ears was the following: 

1971 1972 197.1 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 24.1 14.5 16.1 8.8 

To ta l 100.0 JOO. 0 100.0 JOG. U 100. 0 100.0 100. 0 

Tile different kinds of pulps co11sidered in uppare11t consumplion 

estimates their shares in those years: sulphate wood pulp co;.swnption 

increased notabl}' la au annual rate of 7. 7% ·and anmUJl-pl<ml pulps 

iucreased as well (6. 8%> while. in s/Jilc of 1~ariations in annual 

consumpf'ion, 111ecl1anical wood pulps 11ad a decr"ased share; /he grouping 

called "other pulps" was more or less stable. 

In summary. /he bel1a1·iour of the different kinds of f1ulp 

materials was irregufor, due lo /he growi11g s11bslilulio1Z of some pulps 

fm· otl1ers because of cost or reasons of plan/ functioning (improved 

11tilizalio11 :Jf i11slalletl <"t>acity, inilialio11 of operations of plant expansions 

or new pla'!t,s. etc.). 

J 
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1. 7 Paper dema11d 

For the purposes of this study. classification according lo 

use was clzosen to defiue paper f)•pes. Tlze following is a list of Ilic 

different use classifications: 

Paper for printing and writing 

Coated papers and liglzl board 

Bristol board and light board 

News print 

Paper for bags, sacks and wrappings 

lbper for boxes 

Sa1Zilary and facial tissues 

Oilier papers 

1. 8 National paper produclio11 

The total uumber of pnper p1·oducing enterprises in Mexico 

is 53; 15 are integrated and /he remai11i11g 3R produce only paper. 

Paper production between 1970 and 1977 grew from 

896 687 Ions to 1 45.1 G56 tons (7. ~ ammnll'y). willz variations for 

the diffcrenl kinds of f>aper. 

In terms of production grow/fl. tlze most outstanding groups 

were: i11 firs/ place, f"oaled /mf>er am/ light board, newsprint, and 

l 
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suniltffy awl ;;,, ial tissues: ill second place, papers for printin~ and 

writing. aud papers for l1oxes, a11d i11 tlzinl place. u•il/1 limited grow/Ii, 

paper for bags. sacks and H1rapt>i11gs am/ oilier pape1·s. Non-coaled 

Bristol board mu/ liglil boanl showed decreases. 

Considering tlze 1>rod11cli01z sln1cl1n-e. from llzc point of riew 

of lomwt;e mu/ el·olulioll during 1971/1977, llw most 011/slandillg groups 

were (~bj: 

1971 1977 

Paper for boxes 31.6 34. 3 

Pa1>er for bags, sacks, etc. 22.1 1:;. 9 

Paper for p1·inli11g mu/ writing 13.6 15.1 

Non-coaled Bristol board and light board 10. 2 5.3 

Covered papers and liglil board 8.3 12.0 

85.8 82. G 

Tile marlu?I seems lo be characterized by llz<' follolt'illf.{ 

trends: /wf>c•r for boxes slzows sustained f.{rowllz and slwre in In/al 

production; fmper for sac/ls, bags mu/ w1·af>pi111:s lends lo have a 

decrcasinf.{ sltare. fJcillf.{ replacc•d by oilier mal.Jrials-·suclz a lc1ulcncy 

could /Jenmu• accc11luatcd e11en more in lite future; f>a/u•r fov tn·inting 

and 1t•rifi11~ l;m•e an importmzl mu/ incrcasiug slzarc in production, 

which rehtforcrs llzc obsen·nlio11 made r<'garding facial and sa11itrn-y 

tissues a.-; 11!cll, i. ,., Ilia/ flu• tn·llfl is l<m•ard a Tro:!~cr parlif'i/1alimz 

J 
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of the lighter papers; coated papers and light botZrd slzow a more dynamic 

increase in production share than do lhe otlzcr g>·oups; finally. in 

11ewsprinl, /he higher quality kinds (couch<.; aud rotogravw·c) tend lo 

have a la1xer share in production because of more extended use of the 

new 'YOtan' offset printing presses .. 

1.9 Paper irnporls 

Paper imf1orls are basically complemen/a1·y lo inlenuil 

production and, except fo1- newsprint, are made up of special papers 

wlzose local produci'ion would no/ be economically justified. Three kinds 

of specia1 papers are imported: paper for printing and writing. pat>ers fen· 

(Jacking and "otlzer papers". The first group It.ave gradually reduced their 

share fmm 1971 to 1977; the second group has increased and the third 

has decree sed so much /Jzal ii s share in imfJorl s is almost insilrnificmzl. 

Newsprint mus/ be considered as a special case in terms c! 

its share in imports a11d d\'namic growth. From 1973 to 1977 ii s annual 

m1erag<' grou•/11 ntfc was 17. 9% and in the last year of llzat period 

(1977) its sluo-e in imports was 84 .. 1%. 

l 

I 
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1.1 O Appar<:_11t consumption of paprr. 

For tile purpcsrs of el'aluati~ Ille af>f>an.:ut co11sumpti011 of 

paf1er, llzrre groups were cmzsidcred: ~ includes tile ciglll classes oj 

paper establislicd abOl'C; B includes 7 of Ille classes, excluding newsprint 

and t includes on[_\' newsprint. 

An analysis of Ille three groups 1·ez:eals Ille following facts: 

- The apparent consumption of group A grew at a higher 

mlc Ilia,, Illa/ of national production (7.196 vs. G. 9%). wlzic/1 1cas 

co111pr11salcd by imp01t gron•l/1 of R. 5%: 

Imports drcreascd i11 1:roup 1J and increased in group C 

(ncu· sprint). 

- The most important pl1rnomc11011 is llze accelc1·ated growth 

of 1udional 11ewsprint production (23% annually - 1973/77) in spite of 

which, import vobtmcs doubled dw·iug /he same period (1973 :: 120 717 

Ions; 1977:; 233 217 taus, i.e. au m·erage ammal growf/1 of 17. 5%). 

- The af>parrnl cons11111plion of ncws/1rint sltows a yearly 

rate of 19. 2':~ and a larger slwr<' in total a/1/1arent conswnf1lio11. 

- The aptmrcnl c011slf111/dion of gnmp B paf1rrs. while 

sho111'ug decreases in n·ceu/ years, is still tn·c<iominrml (81. 6% in 1977). 

_J 
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1.11 Nr.wsprilll - a spc>rial case 

There are many reasons u1/1y ii is dcfi11ilely ill Jfrxico's 

best interests lo begin lo substitute 11cwsprinl imports willt nati01wlly 

produced newsprint; 

- Local production was previously limited because other 

countries produced cheap newsprint in large volumes up uutil 1973. 

- In conslrast, since 1973 it has become profitable lo 

produce newsprint locally, and in this field ,\1exico has certai1l 

compamtfre adnmlages siuce llze sugar industry (mi imfJorlmzt sector 

in Mexico) already can prol'ide adequate teclmology and su/>plies of 

bagasse. 

· - The outflow of foreign exchange for newsprint imports 

makes it desirable lo undertake national produclion, wlziclz would be 

based on wood pulps, bagasse pulp and waste paper. 

l 
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2. Dcmmul forecasts for [1ulf> mu/ /m/><'r 

Two sets of lzy/Joflteses were used lo examine l!ze possible 

future demand for pulp and paper: 

a) Correlations between apparent cousumplion of lite differenl 

kinds of papers and the indicatiz.:e l'ariables of their behaz.·iour. 

b) An hypothesis related to llze rates at 1clzic/1 t lze explmudory 

variables of apparent paper consumption will grow. 

2.1 Future demand of paper 1977/1987 

Total paper demand will grow at a rate of 8. (/)6 per year, 

sliglzlly higher llzan tlze gro;,u.'/z rate of Ille period from 1970 lo 1977, 

wlziclz was 7. 2%. 

At Ille same time, llzere will be different rates of growth 

for eaclz of the eight kinds of pope rs considered, which would also be 

interesting to compare wifl1 llze preuious (Jeriod. 

1970/77 (96) 197'ij87 (96) 

Paper for printing and writing 8.7 5.3 

Coaled papers and liglzt board 12.9 12.2 

Non-coated pa/Jcrs and liglzt board -2.4 3.4 

Newsprint 12.2 6.9 

Paper for bags. sacks etc. 2.2 4.9 

Paper for boxes 8.1 8.9 

.S<milary and facial tiss11cs 12.2 10.1 

Oilier paper.<; 2 . .1 4.6 

Total 7.2 8.0 

l 
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In synllzesis, it can be concluded tlzal the demaud for non

coated papers and light broad, papers for bags, etc., and other papers 

will be slrmglhened while demand for papers for printing and writing, 

newsprint and sa1lilary and facial !issues will decrease. Coaled fmpers 

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

2. 2. Future demand for pulp 

The kypollzeses related to pulp demand calculated as 

adequate for satisfying the estimated volumes of pa/Jer demand were 

based on teclznological relations between tlze different kinds of pulf>s 

and tlzeir s1;!Jstitution tendencies along with the advances in procC'SS 

technologies, some of which have already been derelop2d in Mexico, 

such as bagasse exploitation. 

On this basis, pulp demand calculations would indicate 

growtli double that of the period from 1970 to 1977 (10. 0% vs. 5. 2% 

annuall)~. 

A comparison between demand for different kinds of fmlp 

during 1970/77 and estimated demand durin{f 1977/87 would slzow llze 

following facts: 

J 
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1J70/77 (%) 1977/87 (%.> 

Bleached sul/Jltale wood pulp 7.7 9.7 

Unbleached sulplwlc wood pulp 7.7 ·6. 5 

Ble!lched sulphite wood pulp -4.8 11.1 

Unbleaclzcd sulphite 1c1ood pulp -4.8 8.9 

Bleached bagasse pulp 20.5 

Unbleached bagasse pulp 6.8 8.9 

Unbleached straw pulp 6.8 8.9 

Cotton waste 6.8 7.2 

Mechanical pulp -5.0 7.1 

Other pulps -4.1 14.1 

Waste 11riterials 8. 0 

Mechanical waste pul/Js 1.6 

Total: 5.2 10.0 

It is considered that the estimated growth of (Julp demand 

carries with it implicit indications of clwnges in tlw structure of supply 

and demand, suclz as: 

- Import substitutions would be intensified 

- There would be a strong increase in 1wlional production 

of n<'wsprinl, mainly tlzrouglz tlze Mexicrmn de Pa/1el Perioclico, S. A. 

plant (100 000 ·ions/year capacil)~. 

l 
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- There would be a trend toward greater production of 

bagasse pulp, especially bleached pulp wlziclz would have a greater 

proportional share in production of newsprint and paper for prinli11g 

and writi11g. 

- There will be a rapid growth of chemical wood pulps, and, 

. in contrast, a drop in the demand for pulps from straws, cotton waste, 

and the mechanical pulps of wood and waste materials, at tlze same time 

the use of rec·ycled waste paper pulps will maintain a predominant role 

even though there will be a slight decrease in its participation. 

J 
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3. Programming for addilio11al inslnllalio11s required :0 satisfy tlzc 

future demand for paper and pulp. 

3.1. Met11odological consideratio11s. 

S.ages; 

I. Determine demalld for paper and pulp, in lzomogeneous 

groups of products and simi'lar eq;dpment. 

II. Define moduu1r plant types. 

Ill. Formulate tlze number of new installations and 

·equipment needed, differentiating: 

a) Projects for existing enterprises 

b) Projects for new plants in new enterprises 

c) Periods for initiation of operations 

d) Periods for "training curves" 

e) Examine possibilities for improving exislmg 

installations in order to increase efficiency 

and/or maize them s/>ecialized. 

IV. Examine consumption trends along u:itfz production 

tecfmologies, and com/Jaralive ad~·cmlages of raw malcrial subslilulions. 

In s\•11/11esis. <•stablish a program pro/m.wtl for increasilzg 
...... 

lf1(' capacity nf /hi~ imluslrv in :hr. 1978/87 p('riod. 

L _J 



L 

- 42 -

3. 2 Regrouping paper and pulp /\'pes. 

Puml P'reparati01i requires grouping similar procl11cls together_ 

so as to obtain belier equipment utilization for botll paper a11d fmlp. 

The tl1011ber of modular plants and tllcir respective scales 

were determined witlz tlzis in mind: 

Future dema11d fur re-grouped paper products 

Tlze followi11g lisii11g slzows the new paper groupi11gs and 

tlzeir demand in 1978/87 (in thousands of tons per }'ear): 

Groups 1977 1987 Annual % 

Pri11li11g and writing papers 

Newsprint · 

Sanitary and facial tissues 

Packaging papers 

To ta l 

396 

318 

134 

947 

1 795 

Future demand for re-grouped pulps 

837 

618 

349 

2 074 

3 878 

7.8 

6.6 

10.0 

8.2 

8.0 

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

was estimated as follows (in thousands of tons per year): 

_J 
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Groups 1977 1987 Ammal % 

Clze;;dcal wood pulps 574 1 303 8.5 

Sugar bagasse p11lp 225 1 217 18.4 

U11bleac11ed straw, collo~ waste ond 
otl}er fmlps 36 98 10. 5 

Mechanical pulp a11d meclzanical waste 
pulps 689 1 480 7.9 

To ta l 1 678 4 376 10.0 

3. 3 Modular blunt-~ 

Paper prod11rli011 

Two major sectio11s we're identified in paper production pla11Ls: 

pulp preparation and baper ma1111fact11re. Equipment diffe1·s according to 

the kinds of ·paper to be manufactured, their weiglzts, equipme11l capacities 

and raw material to be 11scd. 

The studv collsidcred tlze macllinerv nccessan1 [or jn·oducing 

Ille four 11r.w selecl<'d classrs of paper in their respective modular plants. 

Eguipm <'Ill d<' si'gn 

The most important unit in Ille equipment for paper production 

is Ille />n/>er maclliu<', because of its ldg/1 cost aml Ille tcndcucy to use 

macl1i11es with lligll prod11c:lio11 capacilics . 

.. ..... 

L J 
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The moder11 trend is lo 11se designs for reacl1ing higlz production 

capacities with low initial cost mid lower mai11tc11a11cc and operation costs. 

Such designs differ in capacities, raw material to be used and kinds of 

controls. 

For llzis study, varior1s kinds of machines were considered 

according lo the modular model pla1zts examined. 

Equipment capacities and tre11ds 

Jn chasing the capacity ra11ges of equipment, Uze conditions 

and trends chm·acte1-izing the industrial development of the cozmtr)' were 

taken i11lo acco1111I, some of which could establish comparative advantages 

for Mexico in foreign competition with certain products. 

'There is great variety and heterogeneity in the equipme11/ 

currently in use in Mexico. Along with mmiy models which were 

bought second-hand end have since been disco11linued, there are 

modern and efficient machi11cs. The latter arc being utilized in the 

production of sanitary tl'ld facial tissues and for one newsprint unit. 

111 some cases, /he local tendency has been toward installing 

integrated pulp a11d pa/,cr production pltmts, in others toward non

integralcd /'la11ls, for 11nrio11s reasons. The present study has chosen 

lo consider cq11ipme11t fm· non-illfr;:ruted /J11l/' plants and paper plants 

J 
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and, therefore, there is duplication of certain equipmenl which co1dd be 

consolidated in the case that integrated plants were preferred. 

Modular paper Plants 

The modules adopted 1i1ere: 

- Ne1DSfJrn1t plant using sugar bogasse (100 000 tons/3•1·.J 

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

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

- Sanitary and facial tiss11e pla11t ( 25 000 to11s/)'r.) 

In terms of weiglit, tl1e f0Uowi11g ranges we1·e adopted: · 

Kind of paper Weigl1t gram/meter2J 

Smiilary and facial 

Printing and writing 

Packaging 

Newsprint 

12 to 20 

more tha11 40 to 90 

more tha11 40 to 90 

52 

A net production year was co11sidered to have 350 days. 

The basic equipme11t 11eeded in a newsprint plant 1lsing sugar 

bagasse zoas determi11ed on tile basis of "n integrated sugar bagasse pulp 

a11d 11e1osprint plant with the same capacity as tlie "hosen model planls. 

Tllis kind of plant was selected because of the ampl:, availability of 

s11rh rmo 11in'"f erial i11 Mexico. 

l 

J 
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Table 1 presents the equipment groups that make zip tlze modular 

paper plant t)'pes, and Uzcir comparative costs. 

Modular pulp mid mec11m1ical paste- plants. 

The modules chosen, productio11 scales and a comparative 

listing of equipment groups ond tlzcir estimated costs is found in 

· Table 2. 

Planl capacities were planned i11 relation to the needs of 

paper pla11ts, in order to supply one or more suclz plants, taking into 

account tlze pulp mixtures they use. 

As in case of pape1· plants, tlzese model plants were 1wt 

considered to be integrated. Nevertlzeless, an attempt was made to 

e11s11re that llzcy would llaue ca/Jacilies co1Tesponding to the capacities 

of the model paper plants. 

J 
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TABLE J 

( Tllousaillls of 1971 llc:.•ic-IUI l'tsos J 

Bat11ss.: 11e111S/'ri11t l>fmrt Pa#'Cr ""'' c-anfboanl ftrillli"I: "*' Writti»;:. SoNit•rr alltl .facial tisSlft: 
(J00,000 tDHs/ year J for fraCl:"~-iu~. Paper(:.O 000 T/yrl ( Z5 000 Toeisl ycttr J 

______________ ... ,,_.,,. -- (!JO OO!!~'!E!/yp1ry_~<'--------'"=----------~~"----
4.~ 

Co11sto111 c--quipmc11t pool 
(11s.~1 ill all plaltts J 

Pleet rkal motors 
syw:h r1111ocrs ,,_ c. 

Electrical cqili1J111c11I 

Fire-uti11g1rishing eqrrip111ewt 

To I a l 

2.3 2.5 

93.2 466.035 96.9 

J.6 5.1 

J.6 

Z.4 

BZ.4 61.5 

4.5 J0.4 

3.5 5.4 

J.6 Z.3 

1.1 4.8 

--
285 121 JT.9 BJ.1.4 ,., .4 

_J 
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Rcccpti011 mul rk/n!hiHg 
of bagassc 

COol:i11g. rraslnng and 
1't•rfyiHg 

Hleaching .,,,,, r11sJ:i11g 
Of pt1lfl 

ICcru:-••) "'"' prc1.,rutio11 c'f 
clccmicab 

Planl i11fmstntehm: 

At.zi11ICJ1 cc cqui/n11c1it 

Ekclrical motors 

Electrical cq11ipmrlll 

l'irc-uti11gr1i!hing eq1tipmcoit 

Total 
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T,\/11.E 2 

Tltattsauds of 1917 .\/uict111 I'.: sos J 

Satar 6a;.ussc pr1lp f'lu11t 
( 100 .flQIJ tU11s /year I 

J.I. 

lll 

6.2 

19.3 

11.9 

20 

2.2 

1.B 

602 421 !'9.4 455 75.1 

Che111;c·al wood 
f't•lf' f'l•lllf. 
(122 00.1 "f/yr.J 

r· 

14.3 

15.3 

II.I 

4.5 

3. 

2.B 

91.1 

Grormd ""''°'' .\lcchnmral 
,...,,, 011•1 tT/iH('rf prilfl 
pla11/. (51i000 T/yr. J 

r· 

5.1 

9.1 

2.2 

1.3 

B.I 

__ 2.2 

11.1 006 100.0 61 

Wustr {'af-cr f>ul.~ 
['lmi! ( .:i·i lllJ') T _r r .. 

r.· 
.( 

2.3 

50.11 

18.I 

5 

ll.1 

e.1 

4. 

11-1.1100.0 

l 

J 
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3. 4 Installed capacity for pidp and paper mamifactm·e 

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

for prdp and paper manufacture in 1977 came the following total to1111tlges: 

paper l, 790,000 tons/yr., andpul.p, 821,000 T/yr., wi.th Uie struct11re 

described below: 

l) Paper for printing and writing 

and cardboard for packaging 

sanitary a~ facial 

newsbrint 

20.5 % 

62.2% 

8.1% 

7. <fl, 

specialities 2. 2% 
l llJfJ-:rn;-

2) Pulp 
Tola l uti izalion of installed capacity 81. 0% 

Chemical wood 52. % 

Cliemical bagasse 32.4% 

Mechanical 8.8% 

Annual plant 3.4% 

Otlzers 0.8% 

Total utilization of installed capacity 

l 

J 
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3. 5 Progl'amming for new modular model baber a;ul pulp plaut.c; 

Once the relation behoeen apparent consumption of 

paper and pulp and tlze capacities installed for Uzeir manufacture ioas 

established, tlze develapment of the new installations was programmed 

in keeping witlz the estimates of fuhtre demaml. 

Obviously, the expansion (in -process or to be de-

veloped) of existing plants was also considered and calczdations made 

as to Uze supply situation after the initiation of operations of such 

. expansions, estimating the times required for installation and i>uining. 

Fimzlly, a program was designed which is graphically 

represented in figure 2. 

3. 6 Basic equipment and machinery needs for 1978187 

Equipment. and machinery needs for 1978/87 were 

detennined from the calculations for the modular model plants: four 

major groups were defined: 

..... 

specific machinery a1ul equipment: a) to produce pulp 

and b) to mamifacture paper; 

selected electrical nzachinery and equipme1zt for the 

pulp and paper industry. 

Standard nzaclzincry mul equipment chosen for the pulp 

and paper i1ulustry: 

l 

I 

J 
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Within eac/1 grou(J, basic equipment and machinery was 

classified into general categories and within each category, specific 

machines and equipment units were determined and the value estimated 

for each item. 

In Tables 1 to 4 the over-all quantity of machinery and 
. 

equipment and their global value in millions of 1977 peso$ was 

summarized according to general categories (no detailed information 

is presented). 

L_ _J 
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TABLE .1 

TOTAL INVESTJ\fENT R.EQUillliJJ IN MAClllNERY, BASICS 
.AND EQUIPAIENT FOR TIIE PULP AND PAPER 

INDUSTRY FOR 1978 - 1987 

Items 

I. Equipme1t for handling and preparing 
raw mate rials 

II. Equipment for shredding and purifying 

III. Equipment for washing and purifying 
pulp and paste 

IV. Equipment for bleaching and washing 
pulp 

Total value !I 
(million of 

pesos ) 

144 2 

774.2 

l 025.8 

364.5 

V. Equipment for cleaning and refining paste 83.3 

VI. Equipment for cellulose and paste dehydration 593.5 

VII. Equipment for recovery and preparation 
of chemicals l 369.4 

VIII. Equipment for preparing pastes and 
for water and waste recovery 358.2 

IX. Pa.per machines 6 136.0 

Total sum 10 849.l 

Source: NAFINSA/ONUDI 

!! At Oct. 1977 prices. LAB suppliers plants. 

l 

Structure 
% 

1.3 

7.1 

9.5 

3 " . " 
0.8 

5.5 

12.6 

3.3 

56.7 

100.0 

J 
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TABLE. 4 

TOTAL INVESTMEN'I' REQUIRED FOR. STJilvuARD ELECTRICAL 
EQUIPMENT CHOSEN FOR 1'/fE PULP AND PAPER 

INDUSTRIES DURING 1978 - 1987 

Total value !/ 
Items (million of pesos) 

.. 
I. Electrical mo:ors and equipment 

II. Pumps and agitators 

III. Fire-extinguishing equipment 

IV. Maintenance equipment 

v. Travelling cranes and hydraulic cranes 

VI. Steam generators and boilers condensors 

VII. Steam generators and boilers, condensers,, 
evaporators 

VIII. Steam turbocompressors 

IX. Water treatment equipment 

x. Pumps for.fuel oil 

XI. Laboratory measuring and testing equipment· 

Total sum 

Source: NAFINSA-ONUDI Capital Good Project. 

!! At Oct. 1977 prices LAB suppliers pllznt. 

2 048.6 

670.0 

478.0 

284.0 

390.l 

741.9 

239.7 

174.l 

196.6 

19.6 

:t31.3 

5 .~73 .9 

I 

Structure 
% 

38.1 

12.5 

8.9 

5.3 

7.3 

13.8 

4 .-.o 

3.2 

3.6 

0.4 

2.4 

100.0 

J 
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4. CONCLUSIONS 

l. Total investment in machinery and equipment will reach 

16 223 million pesos ( current value ) 

2. Tha investment corresponding to -machinery and basic process 

equipmeni comes to 10.849 milliou 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 (c11.rrent value) 

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

estinzated at some 32 ,40'J 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) 

Investment in general use equipment ( 3 332. 00) 

Investment in land; civil worlis; erection 
and setting-up~ engineering, and leclznology; 
organizatio11al and pre-operatio11al financial 
expenses; freight, insurance and working 
ca/>ilal. 16 200 .00 

32 423.00 

I 

J 
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PETROLEUM: (REFINING. TRANSPORT AND DIS11llRUTION 
OF Hl.-DROCARI:ONS) AND PIUMARl' PETROCHEMICALS 

Analytical metlzocl and lTilc1-ia utilized. 

Given that llzis is a centralized. Slate activity. demand estimates for 

produ~ts were not required in order to calculate tile growtlz of supply. 

1wr was it necessary to program the works to be carried out i11 order 

·to estimate the demand for capital goods. 

l;alculations were based on tlze plans proposed by Petroleos 

Mexicanos (PEMEX), principally composed of the estimate of internal 

demand for oil and petroleum products and of proposals for exports 

of gas, oil, petroleum products and petrochemicals. 

The major topics considered in the analysis being described, 

were: 

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

petroleum sector: 

1.1 Historical evolution (1965-1977) 

1. 2 Present situation 

1. 3 Prospects for the sector in the period 1977-1986 

2. Tile lnvestme11l Program, programmed for the periods 

·of 1977-1982 and 198.1-1986. 

I 

I 
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3. MeU1odological aspects of tlze stud}'· 

3.1 Classification of capital goods required in tlze 

development phases of tlze petroleum industry. 

3. 2 Characleristi~s of some of the selected capital goods. 

3. 3 Determination of tile ma1zufacluring origin of the 

selected goods. 

3. 4 Definition of PEMEX's projects. 

3. 5 Determination of the value of tlze demalld for 

required capital goods. 

3. 6 Characterization of tlze demand. 

3. 7 Weight functions. 

3. 8 Price functions. 

3. 9 Definition of a model refining plant. 

3.10 Definition of a petrochemical model with its model 

plants. 

4. A comparison of the prices of equipment and machinery 

·produced i11 Mexico and in the U.S.A. 

- Materials. 

- Eqrtipm£>nt. 

I 
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5. Formulation of tile total demand for capital goods in 

oil refining. 

5.1 Value of eqrcipment and machinery demand per 

production unit. 

5. 2 Calculation of total demand for equipment and 

machineT)' for the period 1977-1986. 

5. 3 Characteristics of materials and equipment. 

6. Capital goods demand for Primary Petrochemicals. 

6.1 Value of demand. 

6. 2 Characteristics of ·ma: .~"'ials and equipment. 

7. Capital goods demand for the transport and distribution 

of hydrocarbons. 

8. Summary of total equipment and materials demand fo1 1 

the petroleum industry (refining, transport a11d distrib1dion 

of hydrocarbons, and primary petrochemicals.) 
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1. The present situation and future prospects of Mexico's petroleum sector. 

1.1 Hislorfral evol11lio11 (1965-1977). 

Certain major characteristics define the historical belzauiour 

of the sector: 

The annual growth rate of the gross national product of tile 

petroleum industry duritzg 1965-1977 was close to ~ higher than the 

GNP of the economy as a whole which only reached 5% yearly; lil~ewise, 

the industry's slzare in the GNP increased from 3. 5% in 1965 to 5% i1z 

1977. 

Petroleum production (and liquid gas) during tlze 1965-1977 

period grew by 9. 5% annually, thanks to the discovery of new petroleum 

and gas reserves in tlze southeast of the country, this made it possible 

to supply the growing market_ which was expa11ding to cover greater 

industrial and transport demands. 

Natural gas production increased but not with the same 

dynamism shown by oil, as wells zoith a lower gas-oil ratio were 

incorporated into productio?<J. 

Production of ·refined petroleum 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 ir.creases having been 

produced ill and after 1975. 

1. 2 Present situation. 

In keeping with the aforementioned data, the present situation 

of the enterprise can be summarized as follows: 

- GNP in 1977 (1960 prices) 

- Petroleum share in GNP in 1977 

- Capital invested during 1967-1977 

- Personnel employed in direct activities 

- Estimate of persormel emp_loyed in industrial 

activities 

- Production of petroleum and liquids (1977) 

- Natural gas production (1977) 

- Refining capacity in a total of seven 

refineries (1977) 

20 400 MM$ 

114 500 

17 000 people 

102 000 

396. 2 MMbbl/yr. 

21 148 MMbbVyr. 

935 000 bbl/day. 

1. 3 Prospects for the sector in the 1977-1986 period. 

1. 3.1 Oil and gas production. 

The prospects for the 1977-1986 period are based on 

the basic oil anti gas production programs and thei·; corresponding 

... , .. 
exports. Tile data fr r the period 1977-1982 are the following: 

L J 
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(in thousands of barrels per day and millions of cubic feet per daj~: 

1977 

Oil production 453 

Natural gas production 2 183 

Exports: crude 153 

refined 

gas (not determined j1et) 

1.3.2. Refinen• production. 

1982 

2 242 

3 630 

894 

211 

In order to satisfy increased internal demand and Io 

export botlz crude 'J1Zd refined oils and eventually gas, crude processing 

capacity and by-product production will be increased. In synthesis. tlze 

program is llze following: 

Increase in capacitv of existing plants 

(bbl/day) 1978/1979 

(Tlzree plants) 

Naphtha lzydrodesulfurization (HDSJ 

Naphtha reforming 

Hydrodcsulfurization of middle destillales 

Fluidized catalytic cracking (FCC) 

Sulfur 

· 'Lubricants 

50 000 

36 000 

50 000 

68 000 

85 

2 000 
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Increases llzrouglz i12corporalion of new plants 

(Thousands of barrels/day) 1977-1985 

(Six plants) 

Crude processi;1g capacity 

Crude distillation 

Vacuum distillation 

Naphtha hydrodesulfurizalion (HDS) 

Kerosene hydrodesulfurization (HDS) 

Diesel hydrodesulfurization (HDS) 

Catalytic reformation 

Fluidized catalytic cracking (FCC) 

Lubricants 

1 205 

1 070 

610 

205 

150 

150 

140 

240 

10 

I 
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2. Investment program for refining, petrochemicals and transport and 

distribution of lzvdrocarbons. 

2.1 Total investments 

First, it must be pointed out that tlze investment program 

presented here is only valid until possible Ju.lure variations modify it, 

. the following is a s31nthesis of the major figures in the program (in 

millions of 1977 pesos): 

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

Refining 

Primar)' petrochemicals 

Transport and distribution 

Total 

77 627 

69 878 

62 200 

209 705 

37 % 

33.3% 

29./'% 

100. 0% 

At the time when this general investment program was 

formulated, the idea. was that investments, wit~ a sUght variation 

between 1984 arid 1985, should be more concentrated in the early 

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

2. 2 General Prcagram of Works and Investments in 

Primary Petrochemicals 1977-1986. 

The petrochemicals program consists <>f 14 plants, six 

of tJlliclz take up 91. 3% of total investment . . 

J 
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111 contrast to Ille geograpllical distribution of tlw refining 

plants. whiclz apart from tlzose in llze Federal District a»c localed in 6 

stales in various areas of llze country. pctroclzemical plants are mainly 

concentrated in 8 of llze soullzeastenz stales wlzcre 63% of total i11veslment 

will be used. accordiug lo tlze definitions adopted u/> u1Ztil 1ZOW, since one 

remaining plant wlziclz cmzstilules 32. 8% of investment has not yet been 

. defined. 

2. 3 Prog»am for works a11d investments in transport 

and Distribution of Hydrocarbons (1977-1986) 

This program covers major works and investments in 

oil and gas f>ipe_lines: 20. 60?; aud 54. 5%. respectively, of tlze progrwn 

total; pipelines for refined products and IJetrochemicals have less impo1~

tance, 12. 3% and 1. 9% respectively. Storage renters constitute a total 

investment of 10. 8%. 

I 

L_ _J 
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3. Mclhodologv for lire classijicaliou of capital goods. 

Definition of materials and equipment 

The equipment and materials required by the seclo>· were 

defined and listed as follows: 

Classification of Capital Goods for the Petroleum i1ldusln'. 

by major categories. 

3.1. Heat exchangers 

~- Air coolers (soloaire) 

3. Healers 

4 •. Pressure vessels .. 

5. Pumps and drives 

6. Compressors 

7. Blowers 

8. Steam turbines 

9. Diesel engines 

10. lnstrwn cul a/ion 

11. Motors 

12. Transformers 

13. Dislrilmlion pa11cls 

14. Mo/or control centers 

15 . Elcclrical materials 

... ..... 

I 
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16. Boilers 

17. Turbogenerato rs 

18. Cooling lowers 

19. Wat er treatm cnt equipment 

20. Flares 

21. Special and miscellaneous equipment 

22. Storage tank materials 

23. Piping 

24. Structural steel 

25. Electrical conductors 

26. Spare parts 

3. 2 Selection of some h~pical goods and tlzeir clzaracteristics. 

· · From the above list. tlze following typical goods were selected: 

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

instrumentation, boilers. water treatment equipme1lt. special and 

miscellaneous equipment, storage tank materials, piping, electrical 

conductors. spare parts in general. A description was made of tlze 

general characteristics. parts and materials of each of these groups 

of goods. 

3. 3 Classification of goods bv manufacturing origin. 

Made-to-order goods (pressure vessels. l1eat excha1lgers, 

air coolirs·. str11ct11ral steel) were differ<'nlicted from calalOJ.!zte goods. 

I 
I 
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3.4 Defi1Zilion of PEMEX projccls. 

At the time this study was made, while refini11g 

projects had been formulated by PEMEX, petrochemical projects lzad 

not, and it became necessary to theorize on the basis of information 

prov~ded by the Mexican Petroleum Institute (lnsliluto Mexicano del 

Petr6leo, IMP). for the 1982-1986 period especially. 

In regard to tra1lsport and distribution projecls. 

information was based on proposals from the IMP in conjunction witlz 

PEMEX. 

In many cases, project investments were estimated 

and schedules for investment and execution were reconstructed on tlze 

basis of information from PEMEX and tlze IMP. 

3. 5 Detenninalion of the .value of capital goods demand. 

In order lo determine the value of capital goods 

these steps were followed: 

- Design of models for refinfog and petrochemicals 

in the projects· or models defined. 

- Determination of the components. 

Calculation of the value share of capital goods in 

the defined projects or in the refining and petrochemical 

models. 

J 
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3. 6 Characterization of demand b,, equipmc11l f\'pes: 

The calculation of quanlilics of equipment according to major 

characleristics (size. kind and material compQsition) zoas necessary i11 

order lo plan future manufacturing projects to complete eq11ipme11t supply. 

3. 7 Weight junctions. 

The calculation of equipment weights was necessary in order 

to program plant capacities a11d dimensions, by tonnages to be produced 

in piping. plate, castings, etc. 

3. 8 Price functions. 

This analysis made it Possible lo determine prices per unit 

of weight for each kin of equipment. Examples. heal exchangers, pumps. 

pressure vessels t was found that tlze price-weight ratio was inverse, 

that is, when weight increased price per unit decreased. 

3. 9 Refining model. 

On the basis of a chosen refinery (Salina Cruz If) which was 

considered as a representative model of the refineries to be installed 

by 1986. the capital goods required for such pTants were determined. 

Technical specifications were supplemented with information 

from other refineries already operat:ng in the country or whose equipmenl 

..... 
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is being acquired for installation i11 llze near future. escalaliug and 

de-escalalillg capacities in relation lo llze model. 

3.10 Petrochemical model 

In order lo define llzis model. p"ianls were organized into 

groubings according to the processes to be carried out: 

Group No. 1 

Group No. 2 

Group No. 3 

Group No. 4 

Group No. 5 

.. , .. 

Ole/ins trpe processes 

(.4 b'reakdow1l of equipme11t values for an ellzyl~r:e plant 

was used for this type of processes.) 

Gas syntltesis-tvpe f!rocesses 

(Tlze percentile slrucl111"e of an ammonium plant was 

applied in its entiretly for this group.) 

Aromatics-trpe processes 

(The percentile structure of an ethylbenzeneslyrene 

plant was applied for this group.) 

Gas processing 

(For tlze brca.~down of plant values, data from 

existing cryogenics and sweetening plants was used.) 

Re/ininl{ l\'Pe (>roccsses (complcmrnlary to the 

f!clrocltemical planls.) 

(The percrnl Ue brea.'ulown of cqutfnnenl values was based 

on the mot/el plants in Ille refining model.) 

I 
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4. Compm..;son of prices for eqllipmenl produced in Merica and in tile er. S.A . 

A comparison was made of: Lile prices /01· "tlze total cost of 

direct labour" in the U.S.A. and in one of the Merican capital goods 

industries; of the price of carbon steel plate in Mexico, tl1e u_. S. A. and 
. . 

Japan; and of tile prices of certain equipment used in refineries (pumps. 

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

In the "total cost of direct labour'' tlze difference i11 favozn· of 

Mexico was 8. 03$. 

In carbon steel, the price as of October 1977 i1l Mexico was 

1. 5% lower than the price in Japan and 19. ?% lower than tlze price in 

the U.S.A. 

Jn terms of equipment, it was observed that for three kiuds of 

pumps, {105-108 BHP, 4.5 BHP and 160-170 BHP) against 13 bid prices (11 from 

the U.S.A. and 2from England), Mexican bid prices were better in 11 cases. In . . 

regard to mo~ors (125 HP, 7.5 HP and from 200 to 250 IIP) the situation was 

similar. 

The same is true of control valves, pressure vessels and 

instruments, witlz different percentages of difference, the largest 

difference being i1l pressure vessels. 

The final conclusion was that tlze Mexican capital goods intlustry 

has an advantageous situation in prices, as long as demand can be programme</ 

and a smoollz mid constant suppl·y of steels and alloys as basic malcdals 

can l>e counted 011. 

_J 
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5. Form11lalio11 of /he total dcma11d of capital goods fin- pl'lrole11m refi11i11g. 

-
5.1 Value of demand per plant and lo/al demand of 

equipmr.nt and mat crials. 

The refining model ini·olt'es nine units: 

1 Crude distillation (200 000 Bbls/da)1 

1 Vac14um distillation (100 000 Bbls/da)1 

1 Naphtha HDS (25 000 Bhls/day) 

1 Catal)•lic reformer (25 OOi'1 Bbls/da3j 

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

1 Fractionalio1.z and treatment (25 000 Bbls/da)~ 

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

1 Service unit. 

The total for these units was summarized in Tables 1 and 2, 

as tlze "Total value of equipment demand" and the "Value of demand 

for materials". 

5. 2 Calculation of total demantl for equipment and materials 

1977-1986. 

The demand for equipment. and materials calculated for the 

Refining Model is tlze following (in 1977 Mexican pesos). 

J 
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3 250 199 580 

2 546 898 !>26 

5 806 091/ 106 

56% 

44% 

lOUiJ 

Si11ce tile im·estment for tlze model constitutes 21. 3% of 

· total im•cstme11t for refi11i1zg materials a11d equipme11i during 1977-1986, 

tile total z·alue would be 4. 7 times the figure of 5. 806. 098. lO<i pesos, 

that is, 27. 300 millio11 1977 pesos. 

An equipment breakdown is presented i11 Table 3. 

l 
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Table 1 

Reji11ing model: Total value ~f equipmeut dcmn11d 

(1977 pesos) 

Crude di slillation 318 207 162 

Vacuum d islillation 255 715 278 

Naplztlza IIDS 173 311 138 

Gas oil HDS 283 843 924 

Fraclio11alion a11d treatment 28 679 014 

FCC 661 643 528 

Services 1 263 356 640 

To I a l 3 259 199 580 

J 
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Table 2 

Reft11ing modrl: Value of demand for materials 

(1977 pesos) 

Classification of materials Description 

10 - Instrumentation 

15 and 25 - Electrical materials 

23 - Piping 

23.1 pipes 

24 

26 

To t a l 

23.2 valves 

23. 3 cormeclions 

- Structural steel 

- Spare pmts acquired 
willz the origiual 
equipment 

- Total average of spare 
parts for tlze refining 
model 

l 

Value 

275 857 400 

170 807 000 

1 460 422 600 

809 078 720 

400 152 120 

251 192 760 

129 915 140 

162 269 380 

509 996 396 

2 546 898 536 

__ J 
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Table 3 

Vame of total ca{>it~tl ~oods demand for (>efrolcum 

Equip 111 cnt 
Classification 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 and 25 

lG 

17 

refining. 1977- 1986 

(millions vf 1977 pesos ) 

Description 

Heat exclrmzg{'YS 

Air coolers 

JI eaters 

Pressure ressels 

Pumps mu/ accessories 

Comprcs .... ors 

Steam llfrhi11cs 

Diesel c1:;;iu.·.~ 

lnstnm111tlrtf io11 

M_olors 

Transjor111 e rs 

Dislrilmlhm panels 

Motor control cc11/crs 

Electrical materials 

Roi/c:n; 

Turboge 11cra I ors 

2 416 

204 

1_ 311 

2 505 

1 171 

1 159 

-100 

(I11clmlr·d iii rolan· 
mac/1 i Ill'.<;) 

JS 

1 :..• 1J1 

( Jncludrd i11 rolu ry 
m ac/1 i11e s) 

22J 

.'i02 

151 

Ho:: 

1 911 

R.92 

_J 
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Eq /( i /JJ1l en/ 
Classification Descri/>lion ·value 

18 Cooli11g towe1·s 234 

i9 Waler lrealmenl equipment 118 

20 Flarl's 4 

21 Special and miscellaneous equipment 68 

22 Storage Ian~ ma/ crial s 1 728 

23 
6 864 

23.1 Pipes 3 803 

23.2 Vafres 1 881 

23.3 Connections 1 181 

24 Structural steel 610 

26 Spare pr:rls 2 474 

To t a l :J? 366 

l_ J 
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5. 3 C!1aracleristic s of equipment and materials. 

Twenty-four classes of equipment and materials were considered, 

as seen in Table 3. not comzling spare /mr!s. 

For tlwse 24 classes, con~jJlete t,,clmical definitions were 

made including metals used in /heir make-up, weight, price, f'ower, 

(in the case of nl'Jtors), kind (in the case of pumps and drives), capacity 

and power (in llze case of transformers). capacity (for boilers and 

storage tmzl?s) and specifications of weight, diameter and wall tlziclmess 

(for pipes and connections). 

·~ _J 
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6. Capital Goods Demand for Ille Petrochemical sector. 
l 

6.1. Value of demand. 

The ".lalue of capital goods demand for fJrinzar)' petrochemicals 

was ealculated from the value slrucfz;re of the equipment in the model 

wzii s. 

In the case of existin6 plants (etlzy lene, styrene-etllylbenzene, 

cryogenic and sweetener plants) purchase orders were used, escalating 

prices on the basis of 1977 values. For tlze equipment demand in 

lzydrucnrbon refining units information was talw11 from tl1e refining model. 

The Major pu,nts considered in the analysis were etlzylen~. 

ammonia, styrene, sweeteners. cr)1ogenic, crude destilling, HDS, 

reformer and fractionation-treatment plants. 

The value of equipment for llzose plants was tlze following 

(iiz 1977 pesos): 

l 
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.Hodel plan/ C a p a c i t \' l'alue --

E /11 y l e1u· 182 000 Ions/year 898.5 

Ammo11ia 445 000 /t"1s.'ver:r , . 377.3 

Eslyrene 150 000 tons/\'rar lG.1.8 

Gas sweele11i12g 500 million cu.ff ./day 58.6 

C1]·ogenic 351.4 

Crude dislilllllion 200 OOC Bbls/day 320.9 

HDS 85 000 302.9 

Reformer 45 000 372.5 

Fractioual ion and 
trcal111e11t 100. 00 21. 7 

Serl'ice Plauls 

Of llze a111111onia plant 57. 7 

Service plant 46.1.8 

To t a 1 31 752. 0 

The brealldown for equi/,menl and materials in primary 

pctroclzemicals. excluding sprn-e />arts. is similar lo that mentioned 

for tlze rrfinhzg model, that is, ii is made u/J of 21 groups. 

Tlze scl1cd1tlrd stt/>/>ly of eq11i/1111e1zt and materials, expressed 

in partial l!a/ucs and pcrce1zlar:cs of total value is tl1e following (in 

1977 pesos): 

1977/79 
17.178 
54.1% 

1.980/8.7 
(i. 301. 

19. 8% 

19R3/8G 
8.27:1 
2G.1% 

Total 
31. 752 
10rf!6 

l 
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· 6. 2 Clwracleristics of Ille equip111e11f and demand. 

Tl1e technical clzaracterisfics of only a few plants we1·e 

available (efliylc11e. ammonia and sweeteners) due to lacll of 

information and the confidential natm·e of sucl1 data. 

In general terms. the major differences between ilze 

equipment for the refining model and the petrocliemical model 

were specified in order to defir,e the need for establislzi11g 

specific manufacturing projects for one or ilze otlzer of 

these activities. 

J 



..:. 82 -

7. Capital Goods Dema11d for Tra11sporl and Dislribulion cf llydrocm·bons. 

This section in mainly concerned with pipelines wlziclz were 

considered separately according to /he fluids llzey transport and llzeir 

accessories. 

The information was obtained from PEMEX a11d some 

engineering firms: the first case examinE;d included: a pipeline (Cardenas

La Venta-Pajarilos) 20 in. in diameter and 123 kilometers long._ with 

one pumping station, and two gaslines 24 inclzes in diameter and 113 

kilometers long each, willz two compression stations. 

In these cases, the equipment and materials represent 58% 

of total investment and they present a structure in which piping 

predominates: 

Equipment and materials 

forpdy-ducts Liquids Gases 

Piping 77.5 79.8 

Valves 11.1 48 

Comzeclions 6.0 2.6 

Pumps and drives 5.0 

Compressors and drives 11. 8 

Instruments 0 .. 1 1.0 

~ , .. 100.0 100. 0 

__ J 
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If storage tanks are included, the tmzks constitute only /'% 

of the investment in poly-ducts. 

The analysis of equipment and materials demand for 

transport f!nd disl1"i.1Jution of hydrocarbons can be seen in the following 

Tahles:-

Table 4 

Value of equipment and materials demmzd for 

Pipelines for liquids 

Pipelines for gas 

Tot a l 

pipelines. 1977-86 

(milliort> of 1977 pesos) 

Table 5 

Investment 

21 610 

33 877 
55 487 
100% 

Equi/Jment 
and materials 

12 533 

19 649 
32-182 

58% 

Value of tlze demand for pipes, valves. and connections for tlze transport 

and distribution of ll\'drocarbons, 1977-Bfi 

(millions of 1977 pesos) 

Value 8lruclure (%) 

Pipes 26.2 83.9 

Valves 2.4 7.7 

C omzccl ious 1 . .1 4.2 

Steel p!uic (lrml,•s) } • .1 4.2 

To I a l :u . .1 ·~00. 0 

l 
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Table 6 

~ Volume of steel for lrmzsporl aud dislrilmiion 

of lzy<lrocarbons. 1977-SG 

(million of lous) 

Weight Struclurc_{/}l 

Piping 

Steel (>late 

To ta l 

Table 7 

2 519 

220 

2 739 

92. 

8 

100. 

Value of demand for fmmps. comt•ressors. drf11es and instruments for 

transport and dislributio11 of lzwlrorarbo!zs, 1977-86 

(million of 1977 pesos) 

l'alue Slntclure 

Pumps 643 30, 1 

Compressors 2 376 72.9 

Instruments 226 75 

To ta l 3 205 100.0 

{%) 

l 
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8. Total dcmaud for eq11ipme11t and materials for lite (>elroll'um imlustrv: 

refini11g. p1·iHu!I.I_ {>elrocllrmicals mu/ lransf>orl a11d distrifmli01z. 1977-1986. 

A sw11mm·y of /11e previous srclions. consolidating tlzc z.:olume 

and L'aluc of tlzc dclailed equipment aud maf1 ··ials demand for eaclz one 

of llze· plwses examined, give a total of 1 24G 400 metric tons and 

93 500 million 1977 pesos. 

In botlz l'alue and volume it cau be seen that tlze most signi

ficant category is that of piping, with 74. 2% of tile total weiglz! and 44. 7% 

of total mlue. 

Table 8 

Volw!ie of equipment demand for the petroleum industry (refining~rimarv 

petroclzem i .. ~als. transports and distrilmtion) 

1971 - 1986 

Weight Structure (%) 

1. Heavy plateworll and machining 304 000 7.2 

2. Pipes 3 151 000 74.2 

3. Steel plate for Ian/ls 540 000 12.7 

4. Slruc/11ral steel 251 400 5.9 

J 
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"rable 9 

Value of the total capital goods de"1and for the petroleum i1ulustry {rcfiui11g. primary petrochemicals. 

!ra•1sport and distribulio11. 1977 - 1986 • 

• (Million of 1977 pesos) 

Equipment Priman· T>·m1sport and 
classificatio11 Description Refj11illfI.. Pet n>chem ica ls Dis!rfbulivn 

1 Ilea/ e:rc1111111:ers 2.416 
2 Air coolers 5.00S 7.-12 

3 Healers 
201 112 ,"?l 

4 Pn!ssure vessl'ls 
1.311 1.701 3. O!.. 

5 P11111/1s n•1d drilles 
2.505 4.798 7 .::xi. 

(j Compressors 
1.17-1 2.0fJ7 643 3.E2 

7 ll lowers l.'159 ~.967 2 336 b.7(~ 

8 Slc:um t11rbi11cs 
400 92 41 .. :;_ 

9 Diesel r11gl11<•s 18 31 
10 /11 sh-11111 t•ntalion .; 

11 .lJolors 1.297 1.086 226 2. {';: 

12 Tnm.;forme~·s 
223 299 13 Disfributio11 pant'/s 52~ 
502 5~1 

14 .l/ulor co11trol c·e1zlers 
,_ 1. -:,7:. 

15 Elcclrical materials 151 103 2~, 

16 Boile1·s 803 260 1.0>:; 

17 Turbogenerators l.311 1. G62 3. ;;7:, 

18 Cooli11g towers 892 1.23·1 2.12(; 

19 Water treatme11t equipment 
234 359 --r.., 
118 

....,_,,.,1 

20 Fla1·es lGl :::9 
21 Special and miscellaneous equipm<Jnt 

4 2 " 22 Slornl(e tanks materials 68 59 :. :ll 

23 Piping 1.728 211 1.3.;2 3 .231 

23.l Pipes 6.865 5.008 29.925 41.';~3 

23.2 l'nlves 3.803 2.774 26.2-:l 32. _c] S 

23.3 Connections 1.881 1.373 2.390 5. _:.;.: 

24 Strz.ctural steel 1.181 861 1.294 ? ')"',;(" 
"'. oJoJ J 

26 Spare parts G:i.O 898 l.::~s 

To I l 
2.474 l.223 3_::;97 

a s: 27. J(j(j 31. 752 34.4?2 93. 590 • 

I 
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THE STEEL SECTOR 

At the time the study of the steel sector was carried out, 

in mid-1977, there was no offo.--ial plan for expmision of proditction 

in the para-state steel industries ioliich , tllllt year, covered 67. 3% 

of the country's total installed capacity for steel production. This 

percentage became even larger in the follozrti1zg years • 

The study of the sector was based on tile demand for steel 

and rolled f'Yodiccts projected by the Steel Industry's Coordination 

Commission for the period 1978-1985. According to tlzat forecast , 

the demand for steel i11 1985 zoill be some 14. 7 million tons which, 

expressed in terms oj rolled products, comes to 10.8 million ton~. 

In order to make tlze forecast, the Commission elalJorated 

a milled-products consumption matrix divided into two groups defined 

by their production processes: non-flat products (ba·rs, wi-r:e _ rajs, pr_.?ftles, 

etc.) and flat products (p'late, sheet, etc.) 

It was known tllat in Uie private sector, the enterprises 

HYLSA and TA.M'SA plan to increase tlieir steel production capacity 

by 1.2 million tons for 1985. If this plan is fulfilled, the remainder 

of tlie demand to be satisfied would be 13. 5 million tons. 

Tl~ Economic Studies department of the National Chamber 

of Iron a11d Steel l11d1cstries estimated the 1977 production capacity 

J 
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at 9. 9 million tons, wlziclz would mea11 tlzat the increase in installed 

capacity far 1985 would be at icast 13.5 - 9.9 _ 3. 6 million to;zs. 

In order to cover this deficit, two· steel plants were selected 

as models far developi.ng a metlzodlogy far subdividing mui classifying 

the equipment nialdng up a steel plant, along with the approximate 

weights of such equipment. 

Annex 1 presents a detailed subdivision of equipment far 

steel installations in tlze follozriug capacities: 

Coke plant mul by-products !:.I soo, 000 tons/yr 

Pclletization plant 1, 800, 000 tons/yr 

Blast funiace 1, 000, 000 tons/yr 

BOF Plant 1,200, oo::- tons/yr 

Continou.s casting -of billets 1,200, ooo tons/yr 

Oxygen plant 460 tons/day 

Bar ar..d liglzt section mill 1, 200, 000 tons/yr 

Hot strip mill 1,200, 000 tons/yr 

Apart from tlze equiprn£:11f subdivision, the -tables indicate 

the shop lzaving Ille greatest slzare of the wark in the manujactu:re 

of each equipment item. 

U Tlzc l>yprodllcfs arc: pltmts for tar, ammonium sulplulte, benzol 
mul 11ydrogcn sulplzidc rc1J101:al. 

l 

J 
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Tlze table's columns show requirements in terms of basic 

processes such as forge, foundry, plateworl~ and macllining. Tlzere 

is al.so a column indicating equitnnent "ordered from otlzer suppliers" 

which shows which equipment can be bought directly u1ithin the cozm

try (e.g. conveyor belts) mul wlzich must be bought abroad, as well 

as tllose units or parts that are relatively easy to manufacture witllin 

existing shops. 

Equipnient classified as imported are Tzighly specialized items 

suclz as some regul2tion and control instruments mul very heavy 

units whose small denzaud ivould nol justify the investment necessary 

to mwmfacture them locally. 

l 
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S.1!;>l:11ric .-\cid Feed 
T,~,,k 

5.1.':il'll.'Ol'S 

5.5111 d:a x 3000 • 
;5~1·J c.J•1e Carbon steel 
:'. 511:111 pl. 

4\'os. 

l 

l 

l 

l 

2 

l 

l 

1 

2 

Cscloi:('s 2 

S"s:>e1:sio11 fa;:k 1 

S!:t l'T)' F •'i:<l tad: l 

.-l. s. CJclonf' Scyaralor l 

C. O. G Cyclo;,. Circ11lat ion 
tau I: l 

/.ii::t 1\'t, 
i11 tous. 

9,o 

s.s 

2.0 

0.2 

0,6 

0,6 

5,7 

1.5 

13,S 

l.C 

0,3 

7,0 

0,3 

0.2 

C<i!\ r~1 :!_ c":\_:_JJ_L}_'l:• 11_ir_(I_fl._l~'..L 
J/;:m·y .\/cl'h11.lic·d 1:q111{111:rnl - ,\,111111,11111111 .~11/(1/.11/ 

Jim:· r 
Totol 1n., l'latc-
ill IOlfS, :rl)rk G: 

111acl1i11i11g 

!),6 

s.s 

2.0 

0,2 

l,2 

0,6 

S,7 

l.S 

27. 7 

3.2 

0.3 

1.0 

0,3 

0,2 

/h'lll",' 
l'/ole·-
ll'O'l'k 

. v. r. 

8,8 

2.0 

0,2 

1,2 

0,1; 

S,7 

l. s 
27. 7 

3,2 

0,3 

'l,0 

0,3 

o.a 

,\led:, 
s;:uP 

J'iPi11;: 
&: 

1·nli•cs 

FUl.',\'/J/ll' 

,\'n11 
Steel /rem Fcrrrms 

~ L:::--

C11la/0;;11e 
£q11iPwc11t 

/1!1,,urled 
items 

Cos/ 111 

reu ~ l'esos 
x 10 1 

Y 2S8. 7Jl 
M • .V, J, z.trJ 

"' "' 

I 

_J 



r-

l 
I 

Desc:ri:>I frill Sos, 

A. S. Smnp t011l l 

T":rcn 2 

P:1w1>s l.S 

Heal E:ccltai:.i:trs " 

t'11j/ II"/, 
· ;., tons. 

0.2 

l • 21.0 

0.22 

l.l 

Dr):i11g .r'11n:ace-hlo11·ers l • 2 0,5 • l 

JJc:.:;~ing Jlc:chi11e 

(cii:; Sllb -Iota! for 
Am111011i1m1 Sl•lf>lial• 
PUi11l 

l o.s 

~~·-·.1_:.i_;_0_. _ 1: r_~·1.:i !,,_,:u:_ ~:1:.:~,'0· 
l/cm•.1· .ll.·cl:w;inil J:"q111,~1111·11/ ,\1111111111111111 .')u/f>//(// l'/a.1/, 

'/'oln/ !l'I, 
i11 lo11S', 

o. :! 

22.0 

3.3 

4,5 

l,5 

o.s 

100,S 

L-

• "•'Ill'_\' 

/'it1l(,'
ff(Jf'/,' .~· 

111acl:i11i11~ 

//('(l".I' 

J'/11tc 
ll"UI'~' 

u 'J 
.~ 

22. I) 

.J.5 

1.5 

9ti, 7 

.\f t'('i':. 
shup, 

J11fn11.i: 
~(· 

1·al1·c:o SI eel 

Fol'.\'/J/11' 

.\'u11 
/ru11 Fcl'1011 ~ 

C11/11/u;::1c 
Eq111P111c11/ 

3.3 

o.s 

3,8 

/mporltd 
items 

y 
M.N 

Cos/ 111 
l'c11 r.;. Pesos 

)t 10' 

ZBS, ?Sl 
l.140 

I 

..... 
8 

_J 



L 
I 

DesCT1Plio1: 
1.'nil II'/, 

Nos/ i11 /1111s 

Be.,zol Pln11I 

Slop lad: 

Comlc11sa!e J'l'Ceit·or 

Pi!clt Oil tad: 

S!:OTJ tad: (s:w:p) 

B.-.::uliud Oil Slorace 
!'?1:~ 

D,·'ic1:.:o!: :.·d Oil 
$lon1.i~e tad~ 

!:·.:.S!C' tt•at~r »ccci:·cr 
lai:k 

RL".'1;t.\' la1:k 

FY<iSh \\"asl. Oil SIOl'QGC 

2 

) 

l 

l 

l 

l 

l 

l 

tai:k· l 

Li.~J:: Oil Sl<>rag1 lm:I: 2 

P:m:Ps 23 

ll1al Excl!a11;:ns 13 

To1cers 5 

Oil i:.:a:."'Y l 

Air blotrers Z 

(ix)Sul>-tolal /1¥1" 
B111zol Pl.mil 

O,l 

O,l 

l. 7 

0,2 

o,4 

7.4 

0,7 

27.6 

6.2 

7. b' 

0.252 

4. 7S 

21. 'J 

35.0 

l,5 

Toltil Ii'!, 
ill /()11/>J 

0.2 

(J.1 

l. 7 

0.2 

,;,4 

7.4 

v. 7 

27. ,; 

6,2 

15,fi 

s.s 

62.2 

10.;,5 

3J.O 

: 3,0 

278.6 

--- L:...._-._ 

_ ~ ·~ ~1~~.~~«'-J.!__i:_J1.:1_i!'.!X.LJ~.L ~~·L_ 

11'""'.I' .\!c,-."(li1.'l't1I /c'11111P1"L'11/ • J:c11zul l'/u11/, 

/h·r.:·:· 
l'lt:!1..1 -

1HJ1'k 6: 
111acl1i11i11g 

llcii T""" 
J'ft1.'L' 
1rurk 

u.:! 

V,1 

1. 7 

u.2 

li,4 

7,.J 

U,7 

27. Ii 

li,2 

1s.1; 

1;~.2 

1u1;,s 

234 •• '1 

.1:,•c/1. 
>hop 

l't/>111,:: 
,\ 

l'(l/"l'S 

FU /'.\'lJ/ff 

.\'011 
Slecl /1'011 Fcrrcms 

Cula!o;.;uc 
1:11111P111c11/ 

5,8 

35,0 

3,0 

43. 8. 

/111{Jurlcd 
ilClllS 

lu>I 111 

l't'1: t: J•c.us 
x 1 r/· 

y 191.171 
.\1, N. 3, 571 

y 
.\I, .If 

191.174 
3.571 

I 

..... 
0 ..... 

I 



L. 

l'i:il It'/. 
Dcscri:>,liui: Xos. i11 to11s. 

JI. S. l<cmo:-al Plr.111 

ll.11!ro~e11 Cya11idc Rc11,::c11: 
:a:tl: 1 1.7 

I'vl.1· S!.!;>:::dc gei:erator 1 O.G 

O.•:.!fscrs 2 8.2 

P.111.;>i1:0: t::i:I:: l 1.1; 

S1t<'?;,,1¥ .< l:a·ry lr.111: 1 .J.S 

R.:c:~·CZ11t .\/ixi11g /a11k l 1.2 

F:l'n1tc recei:·er l 0.2 

A!l:.Jclai·e l 4.1 

PnJ<iuct s:1/;>l::1r Pi/ l 1.S 

Prod:1ct s·ll;>l11•r silo l 8.G 

i·11~1·ca:eJ t_rj?uent la11lr 1 s.1 

Balr.1.ce !l:.d: 1 :!.1 

S:rn:;> ;>11111;> /tmk 1 o. 7 

p.on;>s 16 

J/e.i: excl:cn:ger 3 1.3 

bfo11·ers 5 1.3 

L_ 

~(_'~ 'li.L_!_'~IJ.~'~··_:J~~~J~ jJ/ . .-1.\"/' 

:r.·ni·.1 .\:,·, '111,.u:/ l.''ji:1f'•11<11I - Jl.1tln>,:;c11 Su/(11.ulc Rc111u1·n/ /1/1111/ 

llc111 1· 

Jolal 11'1. n111c-
i11 /u,;s. ll'l•>"k' .j: 

111acl:i11i11i: 

l. 7 

o.1i 

11: •. 1 

7. tj 

·i .. s 

1.2 

0.2 

.J. l 

l.S 

S,G 

s.1 

2.1 

0.7 

s.s 

3.9 

6.5 

_,,,_ 

J'~fl'"J 

J'l11tc-
ll'Ol'J.• 

l.7 

Iii." 
l.1; 

·I. S 

l. i! 

0.2 

1,S 

S.6 

S. l 

2,1 

O.? 

3.9 

,\/cclr. 
~lwP 

J'iPi11K 
& 

l'a!rcs 

/o'(Jlf,\'J)J/I' 

.\'011 
Steel Jto11 Fcr1·011s 

Catalag11c 
Eq11iPmc11I 

s.s 

6.5 

l111Porled 
items 

o.r; 

.s.1 

Co\/ 111 

)'c1: ff Peso:; 
x J(J' 

y 
M,N. 

2t:.1.s1;:s. 
Z,.f?1i 

·, 

I 

..... 
0 

"' 

_J 



F 

Dcscri/'lio11 

Rvlary rncw1m fillers 

~·aC'lmm /mmp 

s11lp1':icr flaker 

Reaclio11 J11ci11eralor 

(ir:)5'ib-total for Cos 
desul/)lmrisalion Plmll 

L 

.V0 s, 

2 

l 

l 

l 

l.:11il II'/, 
ill /(JU s. 

4,5 

0,5 

'20.9 

33,0 

_JJ2li[_i_!_l].'S.~IJ:....!_'l:l1J:_U:L.J.:J~·I.\''/' 

lfrm·y .~frchr111i('(1/ Hip ;'>11:c11/ - l/ytlr,1.i:~·u S11l(lhi1lc /1~111(Jrn/ 1'/rm/ 
Jfrw·1· JJcm·r 

101c1 1n. l'ln1c- 1•1111c- ,\lcrli, 
sliup 

l'iPi11.i: 
& 

1·afrcs 

Fo1,·sv'"'11"'"'1..,.·---------------c"'"o_s_l_it_1 __ _ 

i11 lolls, 

.J,5 

0,5 

20,9 

33.0 

'l29.1 

11·orJ.· .<:: 
machi11i11g 

54,1 

rrorJ.·, 
Slccl Jro11 

.\'011 

Ferrous 

Cnlr;/,;:.:•1c 
Eq11iP111c11/ 

4.5 

0.5 

17.0 

l111PoJrlcd 
ii ems 

20,9 

33,0 

511. G 

Yc.>il t;: l'c.>~os 
x 1o'• 

y 
.\I, N 

2·~4 •. 11;3 
2.4?1i 

I 

.... 
0 
l.;J 

_J 



r. 

Des crijltiQ11 

£/il11c11t T1·cat111e.1l Pl41ll 

Ra1r ll'ast1 la111t 

Coke Fillns 

••
11:c:1lralizer tanlt 

Aerul 1011 la111l 

S.:t !111~ !nllk 

Sand Fille1·s 

r.c:·cru clca1:illg ta11/t 

Clc.:ir \\"c?ll 

Sl:uf£• Co11ce11tratiori 
laid: 

Co1:rc•:lnr!e sl:ld&e ta111t 

Centr(~·~e 

Fil:mte l\"aler ta11k 

Cua.;::ila•1I Storage ta111t 

Tar ll'c?ll 

P::o~l101:ic Acid ston1411 
:ad: 

E.hu,.111 liqicar '"''" 

L 

U11il I\'/. 
.\'os • •. iii lo11s, 

l l7.S 

i 16.4 

l 1.s 

2 S,2 

1 lS.l 

2 1.0 

J . Coi:c-rcle 

Tolnl 111. 
i11 lo11s. ,. 

11,S 

32.8 

l.S 

Jl.3 

15.J 

2,0 

l Conc-rele 

J s.s s.s 

J o.r. o.c 
1 1.3 l.3 

l 0.45 0.45 

l o.::o o.so 
l O.l . 0.10 

ci, !iL...!!J.:L. '0_:_ _I :J · __ ~ '. l:'l) ! 1!:..CT__ 1~ ! :.!. !.:IT 
llcm·y .'1C'rlit111ic11/ J:q111/'mC'11I • r.1;111l:11I J'n·11/111c11/ J'/a111, 

llcnn 
1•1111C.-
ll'Ol'I.' l: 
111aclti11i1.'J: 

11.-nr .1· 
J•Ja:c-
lfOl'N. 

11.s 

32,.9 

1.S 

11.3 

JS.l 

2.0 

s.s 

o.c 

O,.JS 

0,5(J 

0.10 

.\frrl:. i'1~'111J: 
FOU.VD!ff 

$I.OP 6: .\'011 
i·alr•cs Steel /rem Ferrous 

l Polyctl1.1·le11e ~ Pl'C 

J Com:rele 

~ 

Ca1<1lu.::11a 
£q11iP111e11/ 

1,3 

/111Por/1d 
i/1111• 

Cos/ i11 
Y c11 CJ l'c ~ns 
x u/i 

Y cr.,90.J 
,\/, N 0, 102 

I 

.... 
~ 

·, 

_J 



r 
I 
I 

I 

L 

D"n'illi<m 

si:1;.;:14n'c Acid ta111: 

P<.411~1 AISOrlH liz•• 

P1rn:>1 u·a:n coolil!I 

Dmii~c '"""• 
(l') ~-Total /rw 
£Jjlo4nl trtlGIWWICI PltuU 

..£.( ~/\/·.· I ii'/.' .\'S 

/ltavy .'1cclin11irnl J;q111:i1111·111 
LIJ:_J:.Ji~' !!!II.. 1• 1.11 .'iJ~ 

- EJ1111c111 ·r,·cnl111c111 1•111111. 

II cw J II,.,,,· .1 FO I',\'/ I}( l' 
l.i1111 11"1. 'fultd 11'1. / 1 /1111:- / 1 /111c- .llccl1. J'1Pi11J: 

Nos. • · iH /0111, ;,, toms,· 1n,rl• ,f; /1 01·l•, 1/11,/I I: ,\'u11 

,11acl1i11i1w t•nlvu Slf£l Iron F'crro111 

J Z.10 z.10 2,l() 

J9 z.s 
4 '·' s.s 
J~ 4.4 

lOC,45 89,45 

Cu!a/t,:.,~1c 
Eq111p111c11f 

2,S 

8,8 

4,4, 

l?,0 

/111,'Jurftd 
iftll/$ 

y 

<.:us/ 111 

l't•I f /'tMS 
1t 10' 

6fi, !i·i:J 
M,.\', {J, ?{J2 

I 

..... 
c 

V1 

_J 



r I 
<:.!.!~_/~\'\ . II I' /'/.'11/1/ '(I I' f,,1:'i.J' 

/frm·.1· .~fr:·i'111111c·nl 1:11111/>111C"11I • F/1111/ 1 1/1('·1n.;-~ ."i.1~lc111 t.us, ,l/(/i11s 
.£: ~I nU"llll'O, 

ll.•t11',\' "''"''.\' FOUX/Jiil' Cos/ /11 V11il WI. To/al 11'1. J•/11lc· J'l11lc· ,\ICC'li, l'1/>i111: Cul11lo1:1111 J1111>orl11d 
}' ''''/,' /'c "', 

Dt1scriPll0>1 Noa. iN IOlll, iN 10111, 11·or1' I: lftn'lt. '""' i: ,\'011 Eq11iP1111111I if11111 " 1 ' 1110 clii11 i111: ''ti'' Cl Slct1I lro11 Ft1r1'0111 

Fluid Pil• H'OTI: 
systam, l 5ll 5ll 511 y IO:!, ?:.•.•. 

,\/,N, 11", :uri Gas .\la;,,s l 539 539 SJ9 
y lfi3,4:i!i 

Stn1ct11rcs ·"· .v. 0, 131 

C'o.:,Z I: Coke brccu 
Cncski11J: ho111• l 110 116 

C'ou c11tli11g "°''" l 231 231 

C'ol'c Ot't'H Nlltcri.a l 625 625 
l' fi~.()·ili 

..... 
,\/, ...... s.21;·1 0 

0\ Sy Protl11ct1 Pla11I l 660 66() 
,\!, N, r.. Jf)() I 

C n11:d lolol for Coal 
llr.1:dli•~. Coka Oc·c111 
Col'c Ht:.;dl:ili:, Co•:uc.1·tw1 
HIOCloillCS 01;d By·P'f'Oll•cll 
,lonta "'""l•I•. 1639 1459 5149 201 Sll 122 ll53 444 y 51 :!5, 1'!2 ., ,l/,.V, 51,0fJO 

·, 

L _J 



' 
.1.:.r f J. [J j_';_ I, !.J!2~~ ·~J 

S:w:rNll)' of 1.'•m·.·· .1:,·..i., ·1r11/ 1:11.tu/'11.'"'':1 .~/.:t.".1''"' ':n'o:.•. /1,·:11t/ ... 

J ! t' !i' ~ \' //c111· I n .i "''JJJll' 

.\'<), D~sC"Tl>lion To!11I \l'I, J'/a:c"- l'/111,:. .'!t:f/111lt.." '''''" . .:. 
111 luus. 1wrl: .t ,. ,,,·J: "''""' .( ,\'nu 

u 1nc-/JJ1:.•11·• 1·11//'CS .'ill'l'l J l'I,,, rr ,.r,,1111 

(i) Cvnc.,."1i!1·n!c t,1n~·s, cl IS lrib;iloYS 
~ t"llr.1•1;1; fl/!,'l'S BT.l ""'·s 

(ii) .'1i1rr m¥f PC'llC'tis11tio11 
wnrlii•h'S l: 11;iv1lm1"i,·s 335 13. 5 

(ii!) /l:.f·11·,;: in s.·ct icm n11d 
it4'(~:,,:g SJSe'.:u1 2S19,.J l:W "J31) J ;)I) 

(i~·) Ad1l1::t ,• 1'il:s, ball mill, 
;!:isl ro:l.·.:tio11 sys:c111 I; 
stnc.:111rc~ 3!>11 3·13!> 23,4 

C m111t Tolal for Pcllctisalion 
3;;3,.j l'!a11t n:lS,5 Jti.17,3 I :lO 

L __ 

J ·,·.~"' 
J .~ •• i 

(,fl, J:.11;;, 
I.~~ ,\11 \lrtt/11111 1lt./111n • .•. ,J, '•"I 

J :!, .'i 
::11,f) 
·/,[, ... 
.. •• 1 

C11111/n.1.11c 
T:q111{11111'1lf 

40,3 

!)7,5 

!J!J,4 

J9Jl, 5 

42~.1 

• J I .'i • I', S, S • 7i.i, ,• I I 

l/ L .\tc;·!111J.! .2,,.·:1.1,.:1 
l /1,'./ - !1 L'1c1't .~lfl1'/:~ "'Jr,·,; .. ·:, 11;:! 
J FF .. F,\.,,,J: /·'1·1111;1 • ,;, 1>J.J, J·1~ 

~.J,_··~'-"~~,, .. 77 /1•,: 1'• 11 
'---~---

(.(J)/ Ill l..(J ,, 1•1 

J111f'u1 tcd Furr1,.:11 c111?'C11C')' ,\f,.\', ·' l•i 
"10" itcw~ 

~.tl 

2'N.IJ 

:ww 

2:}2.1 

21·18, l ''· .~ ''· ,.;,;z, :;,,., 
V. s. n, 7;.;, .;.:? 

" :t. ,: ·;:, 1 f,:J ... 
D.11 J .~. 7G ~. r,12 
FF G, r>J.l.4f.JO 11, Ot>I, 4!Ju 

• Tho rfl$1 is /,a~cd O•I /()fal 
1q11.,111c11/ sri:-:,licrl by er.ell 
co11111n, (Dcla111d brcakdo11 n 
not arail4blc) 

-- I 

_. 
0 
-l 

_J 



r 

L_ 

DcsCT'i>!iOll 

ll'r! Srr!•o11 

Da: ri~11:or • l:!mm Plat• 

Co:1('c11lml10H tml: 
d111. ::o.s 111, x :!,5 m, liilA 

Di1:nb:1tor - &'Ol, J ml 

.·\,..:::n:.:ir tn11h 

Emcrs:e11C')' ta11l.• 

D.'s:11b11tor • n>l. 2.Z 11i3 

Oi" c1· \'nomm Filt~-rs 
~ .. ';'HI. dia., 

0111 c1· \'nn111111 Pum>s 

Oli: 1r Co111:n·cssors 

.·!:::.·,:tor !t:i:I: 
J;: n:3 :!,S1.:u:, din, .?,Sm. 
::.,:;.': •. t!ntc /i,icb;css Smm. 

z;,·!! c.,11,·c..-ur 
C•·1' ;:,;.J M;, l:!OOmm a·id• 
.,. S:J 111. lcmg • 

I:~·U Co11.:·cy!n' 

c.-:> J.:!;) t/m, 1000 "'"'· " 
J IH, loll,f, 

/l.'os. 

l 

l 

l 

z 

l 

l 

4 

4 

z 
l 

l 

l 

l'J::LLR1'/S,lrJV."' • I .. \.\'1' 

Com:c11/rnlc lt111l:s, ,1;:;1ril111/ors .t , ,,,.,,,,,,, F1llt:I' \r.,1c111, 

•' 

f./11il 11'1, Total \\'t, 
ill lo11s. i11 IOllS, 

0,50 0,50 

(co11c-rclc) 

o.so o.so 

21.0 42,0 

( co11c-rctc) 

·o.so 0,50 

3,0 i~.o 

o.s 2.0 

0.-1 o.s 

l.O l,00 

lJ,S 13.S 

4.8 4.S 

_,,,-

/fr11r.1· 
Plalc· 
ll'Ol'l.• I: 
111ncl1i11iu~ 

llrtll',\' 
J'/til~·. 

ll'C>l'k 

0,30 

o.so 

43,0 

0,50 

1.00 

,\111C'11i11c 
1/141(' 

,. il'illJ; 
6: 

r·nkrs 

F:Jl',\'/J/ff 

.\'u11 
.'itcrl 1i·u11 ,..,.1'1'u11s 

. 

''•' '"·"' 11( '· l 111:1 
/ .'i, ;j 

J 'I r 
*•" 

.'/IJ, I) 

•I, 5 
2.5 

, 1 •• . • ,\11~tn1l11111do/110·1, .; .. /,.,·I 
• 1 II. S. . U, .\, S 11.i, .'11J 

1 J. ' " ~l(')'/lllJ: 2, '· ·:1.1.:.1 
1 /1.\1 • /J11sc'/1 .Hni·J" !1i, 1.>:,111:! 
l FF · 1-,·c11r.lt /")'fl1tl1 1:, 11U,·f'1H 

:; ,\l~Y.__ __ !_)_lt'.yjf_(ll' _ ;"1_.111~1_. .Jru; 

Cfl/f1fo,:11c 
Eq11iPm,•11t 

12.0 

(J, 8(J 

13,S 

4,8 

/111Por1od 

'''"" 

2.0. 

C<u;I 111 L'11rio:11 
cro·r111ci" 

,\i, .v. 

,\f, .v. 
,\1,.V 

·" . .\'. 
,\/, ,\', 

:.1 • .\', 

·"· ,\', 
J), ;.( 

.I/, .\', 

M.ltl. 

A,$ 

A,$ 
·, 

I 

..... 
0 
CX> 

I 

_J 
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r=__... I 
J'J;'f.f.J, n'. \/'le"" ~·r .. \.\''/' 

.\/~IC';'.~ wul 1'd!1'l1~11/w11 ,\/11('/1i111 ·' ,\ f1l'11/•1.ic•11/ 
Jfr'(11·.1· J/rw·y F11t'SJ1tn 

Dcsn·iN!o,1 Sos. L'ui/ \\'t. r,.1nl lrt. Pt.1.\•- J'/11/c ,\l11Li:i.1c I' l/'i11.i.: C11/11fo . .;11c J111fl1,r1cd CoJ>I ;,, 1:n:·1;,1u 
iu to11s, ill 1011$, rroYk .£; ll01'k :;l1u/' (~ Su11 Eq11i/'111c111 ilCll1$ c11rrc11cics 

marhi11i11i:, :11/n·s .\led /J'OI/ /·'Cl'l'U/1$ 

.\!ix n·s "Le>.! i~c" 2 s.o 10,0 10.0 D,.\f 
C;1," 33:', to11-'11r., l, Sl mt. 
din, x 50 m. long, 

('01.;'C,\'UJ'S ~ . 50,0 50,5 50,5 A$ 
320 l.'1.r 1000 mm, rc·id• 
13, 5 to 15 111. lo11g 

::: .. :s for 11/i.Ye<I 11:nrls, 3 4.5 13.5 13.5 .'1 • • v. 

f:<!' c,,i:; .:'\Ol'S t: Scales 3 4,0 
~·.:, .... zv-: ! i;·r. 1,2 11:. it ulc 

12.0 12,0 A.$ 

x :! .. ; 1.;. IOI!~ 

Pd!c!.~:1t: d:scs .. :. n:;.1i/fr.rics 3 88,0 ~c>.J.O 264,0 i Sler/111j/, 
7.5 '''· d;.1, C<.P. l~S J..J1;s11r, 
5,2 ,;,2 •Pru - lSu l·ir. mulor 

C°fl•:I \°JOI'$ luv I 111", 3 3,1 ll,O ll.O A,$ ... 
.S·.rl Jl!l1I, It :de Sm, loi!Jl ... 
.:;:cJ,. 0 

I 
c .. u:~·c10)'$ //1!1' a i1lc lc11,;tll 3 s.o 2.J. 24,0 A.$ 

J::J l::c,,l :.sm - Z-1 iiOO 51 m 
~ .. i;:;J l~.3 "'· 
(ii) 5:.)-Tolnl for ,\/i..ter ailtl 

Prllctismio11 niaclli.i., I: 
91,5 214,0 Q);C;l:O;i'•S 3$5,0 13,5 

·i 

L_ _ _J 





f 

D,· SNl/' flOll .\'os. L'11il 11'1, 
in tons, 

,s, 11-.·1;- Si·~lc d~·cl: 
! % 2,2 1.:1s. arc. l ·t.o 

/11•.~, ... .,. /i•:<'s C'ftP, 75 fl,J l s,o 
Coi:; <')Or$ J 6,J lS,S 1111, k11&ht 
C'O/> 2r>S //7U', lOOIJ mm ,11·id• 

F/11ul .\'et11·orl: Pi#i1iz, i-al,·•• •le, z lSO 

ll't'I Scr.cbbers l l0,0 

{iii) S11b-Total for J1ii111mtio11 
Sccti011 1111d lieu:;~ &)'Siem 

: 

L 

!.:fil ~I h. I ;'/r i,\' J"/ .. I.\'/' 
'"''",.,,I /()II .'\rrt1 ,,, .. 1i11f /1.'11!111~ .~\·~f1·111 . 

/frlll')' "''" \' To!ul WI, J'/u:r- J'/11fL:. .\1111'11111c J'.Piu,.: ; .••• 1"(J•l:i, 11 IJl'k S; 11u1·J; ~liu(I ,\ 
111.1~l.·i11i1th' n1/· ,•s 

-1,0 

s.o II', I) 
l '', 9 

lSO 
150 

l'.O 

2S79.4 1:!0 JJI) 1Sv 

FUl',\'/J/cl' 

C11/11/ui;.1c 
.\'fl// £1/111,~ lllClll 

.Slt:r/ "''"' Fi:1-,·()11S 

"· () 

l 11, !J 

9iJ,.; 

/11:Po1·1,•d 
items 

10,0 

2180 

en.sf ;,, 1111·io111 
t'ill'YI',,'( I~~ 

n,.'.t 

/J, ,\/, 

A,$ 

·"· ,\' 
.l Sler/111;: 

I 

.... .... 
N 

_J 



r I 

J'l.'J.:LUJ::0.L:~'.:.'"__~:· 
. ldd1111·c h11:.'\, nn:.··,)urs 11111/ /11tl/ 111il/ 

ill'fll' \' Ii''"~)' /o'l)l,'.\'/11/l' 
lrsc'Til'tio11 .''l'os. l,'11il l\'t, T u!11l II'!. J·1111c- J'/11/4• .l/tl(;/iiuc J'i/'i11.i: Cul11/o;.:11a /111Pr1;·1cd C:is.' i11 ~"'"'""! i11 lo11s, i11, tons, ll'CJl'I: .s: l1'tJ>"k sh1J/I t.: .\"011 £<111 ;p ;11a111 ile111s c11n·c1:crcs 

11111cl1i11i11~ 1'11/1·cs .'ii eel /1·011 Fc1·1·u11s 

£>,·\· Scc:io11 

Slnc:~yl lime bi11 (2 outlets) 
90 111 caP lOmm Pl J 25 25 ~~ ,I/,.\', 

.·l1Miti1 •. l>f11s (ji1:,·:;-l'cllct 2 51 114 JJ.I ,\(, s 
aii.1 u:u·ilim"ies 2:;3 m3 crrf> 

2JO 1113 c<$ 

U'cig:1 SC''lf('S 4 o.s 2,0 2,0 D,.11, 

..tdtli!i:·c bins (course materials) J 2 123 ,;23 ,I/.,\' 
L:111cs.'u111." bi11 l · 

\\'dgli scnlcs 4 o.s 2,0 2,0 D,.11, 

Coni«·.1vr cop, 1S t111r J. 10,3 10,3 10,3 A,$ 
Scl\1111111 H·itlr .\· 5•'"'• 1011,i: 

8nll ,\li/l t: its nccl."sv»ics l 200 :wo 200 1 Slcrl:iN 
;,; t lo· cap, 2.:00 J\11" 900 ''m . .... 
lsl "01.:,'>,u-!111c11t 2",2 l/2, .... 

VJ 3" clin. bnlls .. - l 4S 4S 48 1 Slcrliu;: 2.:t! cc.111,'>m·tu:ri:t l, l l/4, 
l l •2 ·;1111. balls J 96 9,; 96 i. S!c1·l11~ 
J!ot g:1s i;n1crnt.Jr, b:ui1er 
blo·1o·s l s.o s.o s.o .( Slcrlillg 

S<T•'l."11 l'ibm:i11g cat> ... s t/11 l 3,0 3,0 3,0 D,.11, 

Pi;c:ll.':alic Com·cJcn' 
1S t/11r 250111111 1ddc .,. 13, Cm J 2.0 2.0 2.0 / S1ar!i1i.; 

I 

B11d·ct clcL·ator 75 t,11r l 23.4 23,4 23,4 D .. ~I. 
3 Y m. kl11G l l Jm•. SOO '°Pm 

L_ I 
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!.:.L.Ll_l~J..l~~~~::!L 

-------------------------------.,.,---"'-''"''l.:.;.t/"':1·,· li11.~ 11,,11·1·r111'.\ "'"' ...;:.;..;""''/"'l-.;.11.;.1.;..;il"'l---·-------------------nc11:·" :/(.'fll"1' 

D.·scril':io11 

P1:,•1m:nlic Co111·,•1·01·s 
;"5 t. hr .?5(>111111 A: 15.3.\I 

i'1:,·:111::1!fr Co1:1·!'yors 
7;, I. i;)' 23~1w11 .\' 5,S 111 

C_n:!o1:~ 
cl:ll, .:.O•,\) 11:111. X 7. S &II 

I>iscl:nr,;c .t•·c<'i;'' 

D1·J Dusi ~Collecliv1: SJSICm 
,·.; l 1;..V u:..l /;.,. 

Ci:i,1:.:c\' 
r.J b.':>:,:c1· ?:!(){)() >J13/11r 
Li1~ 
S!n1ctu>· .. ·s 

(iL') S:.b-!o!al fo.,. r.:l;/iti1·c bins 
bc:l: .i:i!l, d:1s1 '"'llcction 
. ~Js:.:m 6: sh'uctures 

So:;, 

l 

l 

2 

2 

l 

l 
l 
l 
J 

lJ11i/ 11"1, 
i11 lu11s 

9.ri 

:J.G 

4.5 

t?.S 

7.),G 

2.0 
12.s 
15 

31.;i; 

............ 

1'0!11/ II"/, 
J11 lullS 

9.r. 

3.6 

9.0 

1.0 

;.J. 6 

::. 0 
11.S 
l5 

Jluti 

39-J7 

J'/11/~;- J'/11i..: 
1"u1•J: ,\; :t'UJ'J..• 

u1achil:i11~ 

9,0 

2.0 

Jl1i1i 

:;.;J:; 

,\111clii11c 
J>l1uP 

23,.J 

J'i/'irr;: 
G: 

rn/1·cs 

FIJr.'.\'/Jlll' 
.\'u11 

Slee/ /l'OI/ FCl'l'CJllS 

(' nff1lrn:110 
Eq111p1JIC1ll 

9.G 

3,G 

l.O 

15 

192.S 

/111(107·/cd 
1lc:111s 

?4,6 

12.5 

2!J2,1 

Cos! 111 111:7·ior1s 
currc11t1c:1a 

J. Stc1·/i'.1,: 

J. Slcrl111J! 

J 5!C1'!11I .• ! 

D • .'.f. 

i Slcrli111.· 

,,,. . ,\', 
[J • . ' .• '. 
.~I.,\', 

D.,\/, 

..... ..... 
""' 

_J 
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/:I.:.~/' ,., '/:.\'.IC/ 
I - ,1,·1·!i"j' :;., ,1 11-: /•i ,,,." 
1 /.11·11 °1J.11:tl·i:l(''fl') 
] • /',~.::',. 12.5 {'1'>1.H 

lh-·t11'.\ .\/t'('1'!1tJ11c·ul J-."r1 .• :,">11.t•ut .. . \lo('J,· J!ait!tt' l'1·1c.·l·~ ill Sr,'1ti:11·.'1(:Y /!17:: 
--------------------------,!('(In it.·(:;-,.------ - ----- -- ,y0·~,;;,ur (·--;,\//~, c'":,-.-.:-,,-1---

Discn,~~io11 

Sloe~· llu11sc 

Bm:L·cn jor Pe/leis 

Bau~en jor L1w:P Ore 

Bw:l:c:·s for Coke 

B:1d·crs for ctlditio11s 

Li1:.•·::; P/n 1es i';;r b'wk.•rs 

Lini1:g Plats for si1:1er,pallel 
01"~ 

Li1.i1;_:: plates for col:e 

Li1:i1:g plales fo» ndditio11s 

Di>c:.c~·,·c Fccd.:rs 
( .E!t.•c!rvu:a.;ucfJ 

Sm11:. lro11gh sinter, ppa:e ~ 
OTC Suvm111 x 2SI)() 111111. 

S11111:. lro!1gl: col·e 

.!E11:n:. tro:1g:: ll4fditioJZs 

Lii:,,,:: p!ntcs ior iecders 

Si1:!rr, pa/lei ~· or~s 

S:1:tcr pallet Coke 

Si11:'er pallet addilio11s 

(i) 5,.11-tolal for bw1ker1 I: 
fecdtrrs. 

Nos. 

12 

4 

4 

18 

4 

6 

18 

4 

6 

l"11il \\"t, 
i11 Ions. 

57 

94 

57 

l. 75 

1.55 

0.35 

0.3 

0.3 

0.3 

To1a1 ·lrt. /'lat~-- l'/a!e. .\/11d:111c l'1/':11.i: ('{//nln.:;11c /111Par!cd ,·:r.:1n,,1 Lir'a ;.,',,: \' tl"fi1: 

i11 lu11s. work.\: ,.,,,·~· ~lwP ,\· .'1"011 Rq11ipme11/ ilc111,,; x 10" l'c~u~ 
...... l't1fre,,; SlrC'l 1.-v11 Fcn·u11s x 11/• 

/N{,,1(jfJ 3.r.oo 

648 ,;.1s 

37G 3ili 

228 22S 

31.55 31. 5.5 

fi.22 fi.22 

2.10 2,10 

5.4 r,, ·I 

1.2 1.2 
·, 

1.S l. s 

19-J0.27 1:0.1. 0 l2M.·IO 39,87 

I 

' ... ... 
0\ 

_J 
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I 

D<"s-'nPI io11 

SlocL""1·rs(' Cvw·c1·o;·s 

Stll:l'r, ~c:!lct .S: Ore 
cac:, :.·),1111111, :1 ;,!,• x 23.J lo11g 
er.;>. 3')) t I: r 15 /.::r 1110/rJr 
Co:i:i!11;;:; 4: >"C'd.1ctio11 drfre 

CL•l·c co111·£'ro1·s 
],5(•-.,,;n! .~ 2:-;a1;: 1011.~ 

ca,~. 15J I 11,·. 1l J.::r motor 
Co:i{'liJ1g ~ >"c1t:.clio11 dricc 

Acld!tiu11 111nt('rinls com·eycws 
1;0~1,,, •JI x 23.;lll loJ.'!: 
en:> 11>·> I :.- r, 7. 5 J.:1« motor 

Sqs 

ti 

6 

2 

2 

2 

Co:i;i/,1:,,: & n'd11ctio111111il 2 

.~:.: !a~.'ic burdC'1l g<l!/:eril;g 
C"'i"C1·01·s l 
l~.~->JJ:11: x 2U7 u: long 
Ca:> J(l:>'Jt i:r, lll'o ~·J Im· moturs 
C:o:rptmg S: red. 11wls 2 

CrJ~·e .~·c::.·1.»·in.: co1::·eyor 
1~ >-:·u·,u x ~1Ji '" lo1:s 
J<lJ !o•:s ·'ltr l1ro 37 Im· motor 
Co:.:>lmg l: r<'d 1111its 

1 

2 

J!£':a!lic lmnle11filles co11veyur l 
r;nl) ,,,,: x i,";" 111 lo•ic 
150' l:r, l5 I.::" wu!or. 

Col·e .ii1:cs CO• e.or 
r:)~>1J:;,.J.· 19 n:. l.:n1.:.: 
,;t> I :. r 7. S l·:~· m.>!v>· 
Co:i:>!i·~ S; T£'d11ctio111111ils 

1 

2 

Stmchres for t>elt com·eyors 1 

( ii) 5,,b-to:al for stoc1'11011se 
Co11~:e}'O>"S i: Stmclures 

!:J .. 15_1_ rr:1:,.\'. \('!. 
Jl-.·t1~·y J1'•:c/.1111it·t1/ Hq1u/1,,,., .. ,:t - Slue.I: /loit.,,. (°(nu·i•.\fll"~ & .'i!rttl'l'tl'C . ., 

Unit 11'1. Tutul 11'1. 
ill lo11s in Ions. .. 

llt•111·1· lf.'11r1· Ft•f",\"J)Jll' 
/'late·- J'/nte .'1arliii:c l'1t•111g · Cr1tu/o;;11e 
ll'Or/.: 4: 1ro1·k 11>/:.,p 6. Su11 F:q111/•1111!11l 
111achi11irl.!:_,_____ 1·nlr1-< Sll'el h·nu Ferro11s 

3S.33 230 2:JO 

o. 10 4.2 ., • 2fJ 

10 HO un 

o. 10 1.40 1. 41) 

34.S 69.0 1i11,0 

0.10 l.40 1.40 

SS SS ~8.0 

4.0 s.o s.o 
SS SS s.~ 

4.0 s.o s.o 

4.0 8,0 R,O 

110 270 21U 

ssr..o 211) 5Sli,0 

. - -- L::' -------

/m{lurltd 
ii ems 

Cus/ i11 
/lalia11 Lira 
x lfJt; 

CvM 11: 
.\1£'1Cic1111 
/'(!.\()$ 

" 1 o•i 

·, 

_. 
_. 
-.l 

I 

__ J 
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Descriplio11 

SC'ret••:s 

S1 ... 'e1-, Pallets S: 01·e 
l 90'111:111 x COOvo.111 colll 

ll'cf~·:: liv:>PeY jee(l1rs 
.. 2:1, 30, 31 l: 32 

\\

0

{'!;•" l1c>Df'tl'S 

Nos. 

6 
2 

8 

Pa!!c!s, si1:tcY l: ore ,; c_,,.,. 2 

.\l:sc. 1.:;J/erinls 2 
5111-_;;c /o:•i:l·el'S 2 

\!';Ii. !..;i:i.::; :i:'1 1eYinls 12111111 
1;.ic!· ,:r>d T.1 . .4 10 

Pln·,~,,.Jns \\- S!r~1ct,.1·es for 
i.::,'.i··.·~· l 

!.·•' r:cn':o•1 srs!,.,,, 10>' bell l 
c:;;. ,-•.1.>.'s 1l·.· •. 'n:r!i:;:d) 
{F.-W: ·;: L S l':5'i"£.'1J 

(iii) S:c!>-lcJ/al jor Sn·e,.,:s, 
K"ei~il l:o:»ers. sln1c/11res 
lubricolio11, etc, 

C:nil II'/, 
ill IOllS 

7,5 
7 •. 5 

10,0 

11.0 
lli,O 

9,0 
11•.o 

13,C 

1250 

2.5 

- I: 11) LJ_I_" .::_\_: ~ ll:... 
ll~w·y .Hcc.':ni::n1/ fq:11,'>:11n.t • .\1'1"•'""'· ,. ,.,,;lt-/,1.,~,'>,·t'.~ s/1'11<"1111·1.:s /;, /11l1»iu1/1w1 

Jlc111· 1· J/{';/I. \' 
'fotnl 11·1. 1•1a1c- 1•111:,; .\ltH'i1i11c 
i11 ltms. lf'U)'A' S: ll'Url· s;:.,p 

n1a,·lri11i11~ 

45, 0 
15,0 

so.o 80, 0 

r.1:,0 ,;;;.u 
S2.0 32,U 
u.o u.o 
32,0 32.0 

z3r. 

1250 1250 

2.5 

lGlC,5 228 1250 

J'1P111.11 
.i:· 

1"11(1 L'S 

J.'1,F.\'/l/ff 

.\'011 
Steel /1·011 Fcn·o11s 

131i,O 

l3ti 

Cu!uioJ.:llC 
Eq111,'>me111 

45,0 
15.0 

2,5 

6.2,5 

l111P0Ylcd 
items 

Cu~/ i•I C11>: 111 
/la/1u1t Lira .1lcxirm1 
x 10 1 Pis~~ 

x r.fi 

• P4·i,400 • 3,r.oo 

•Total /or (i)(i/) l: (iii) 

·, 

I 

..... .... 
CD 

I 

_J 
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L 

flC'SC')'if'.'io1_1 

F:tn:nC'c s:.-.•11 

UC'<U'.'/1 !•nscf'/n1e lS111111.l11icll 
ll.·a1·:.:.- 1act·e: S0111111 
T:1ycr .1ucL·c1 SO 11m:, 

Bosit jaC"t·et 70mm, 

Siad: -Circular 60111111. 
Staclt - conical 32•1:m 

l'ppu Con• 

l ">!al:n 

RcflYlC":ory l1oldillg ri11i1: 

L"1:dcr l:corll1 cooliit.t plain 
6: b(."OI:/$ 

P1,"cs, 11:isC"clla1:eous il•ins 

To.'al sl:ell 11·ei1~1t 

ll:tstlc P.,~ 

-'"" oj !.::> holes 
So ",. sln.:; 11otcl1es 
.\'o of 1:1_;-crcs 

I>u:11:ro111C'r and sliPPoTI 
s: 1-:1c.··u·~s 
1">1nst Fee Sln1._chl>"U 
Bl;:.-ttcr Slaclt 

(i,•) s:ib-to!al for B. F. s1'1•ll1 
bustl• ,i,~. do1n1co111•r, 
1tn1clNT••. i1tc. 

ll1:il II'/, 
Soi> •. i11 Ions. 

l 14.0 
l JSS 

·l r.s.o 

J so 
137 

l 26,0 

4 32,0 

5 li,O 

J 113.0 

l 11.0 

J 15 

2 
J 

24 0.2 

J llO 
J 1010.0 
J 95 

Tolnl 11·1. 
;,. loi:i>, 

1.J, 0 
lSS 

1;5 

50 
131 

21;.o 

l2S 

30 

ll3,0 

11.0 

15 

4,8 

110 
1b10.o 

95 

2059.SO 

_;::lJ:.:'.'i..'J' ·;·':':-.\~! 
lfrtll'_I' .lh',·' 1111101/ 1:1, •1 •fiw1·.1/ • /-"111·11nc,· .'ii 1·111·/11f(' 

lfrrll'y 11.·111 .1 .. ·nn·s11111" 
/'lt1IC· l'/1111· .\111d1111c l'.-{1111:; 
11·01·1.: ,f; //'U1'k s,",e1/' ,\ ,\'( 1,\' 
u1tJrl:1•1i11~. It:/: C'~ Slee/ />'(111 Fcn·u•1,,; 

l I. CJ 
1.-::. 

1•:; 

!i1), 0 
z:n. o 
21~. () 

l:!S 

30 

113,0 

11.0 

15.0 

4,8 

110 
1010,0 

9; 

2038, 00 17. u 9.s 

Calu/,,:,11c 
l.'q111,~mc11/ 

/i11{larlcd 
items 

Cus.' ..,, 
/lfl/1111; /.tYQ 

x I</' 

210;,190 

('. .,, /,/ 

.~h·x1cut1 

l'eso'-
" Ju 

I 

..... .... 
\0 

I 

_J 



r 

L_ 

!iJ"'_\;°'Lft 'U.\'. ICT 

-----------------------:.:11:.:.".::".:..,..:..1'"'.;:.:.llf~l_Lo;.•:!l!!!'··ut - C"ouli1:;; Srs/c111 G: Cl:n1·1:ii1a; .'irs/r111 
/h'm·.1· lt.-11··r f'l 1l.'.\'/1/I r 

Dcscri>ticm .\"os, 
['11il 11'1, 

i11 lous, 
Total 1'1, l'/tttc l'/f1!1• .\/nc-11111111.~ l':Pwi: 

11'1)1"/; .:,;,· lfUl'l' ~,'.11/J ,( 

(.J~I 111 C:11\I 111 

C11!ruu;..·110 /111,.,url1d /la/ia11 Lira .~!uic·n.: 
~;.,,p .( ,\'u11 /::q111p1111111 1/1111s x 10'' l'c~11s 

---------------------------.:.:".:.:in:.:<:..:"l:.:•i.::•1.::i11;; 1·flt1·cs .'itci:l Jr1111 Fcrrr111~ " 1•/_' __ _ 
F::n:n('I Coolu:;: 

£1·1f.?,'>'a!ll't Coolu14 

c,ivli1:.1: p1nlts-rof'[tcr 

F11 n:ac1 lop1 tmcr~C••C)' 
H"R!('r S.1:>,t,ly 

P:p;,,g for slcnm comPr1utd 

53' 

12 

n;1·, 111/1·<>.:.:f•I, oxyg111, CIC, l 

Fillt'H. l"al;·cs. H·atcr 111pply 
lfC, l 

F111,u:c1 char.:1111 

.\Ir.ill C'Olll'l\'Or 
l 5:•Jmm " Z77 m, l;mg 
,,,~,,, mm, 1500 I 1:1, 
J " 350 Im· 1110/ors 

Cou:>lilig &; rcdlfclio11 dril't 

Brid~t s:r.1cl11rw 

P11·1l \l"11r//1 n1ll Leu ToP 

r..·cril"iug l10:>1>1r 
.\ln:"11 /lopper 

11·N1ri1ig Plait's (all l1opp1rsi 

l 

2 

l 

l 
2 

Cone, C.':1111 l: .n11ol~·i114: cl1ul1 -

l·,,..~,·r .t:C'ar ."tor 
Loi;·cr _::cc::· b01t 
L"!J1·icalii>11 ~J.'ilCm, p;p;,~ 
(FAR\'EL Sl'STE.\I) 

(11) Fee. Cooling, cliai-.in,g I: 

Paid ll'::re.1 S}·sl1111 

l 
l 
l 

2.3 lUO 

0.92 ,;.,; 

2-' 

63 

10 

"· 0 

520 

7.2 
17,0 

15.3 

14.2 

26,6 

3.5 

2-1 

1i3 

10 

s.o 

5l0 

7.2 
::4,0 

~5. 3 

14.2 

. 26.6 

3.5 

J9Tl.40 

520 

7.2 
3-'.C' 

14.2 

575,40 

ll."\U 

2·1,Q 

liJ,O 

JS.3 

J._,,; 

21i,•i .~1.0 l.5,3 llSO 

r,. ,; 

70 

8,0 

2,5 

fi,G N0,5 • 21'05.180 
• Tolal /or lltm(i1·). f1") 

"""II 

I 

.... 
~ 

_J 



r 
I 

I 

1:1 ... \S"/' IT /:.\',\CJ: 
llcnn .\!CC'l:n1:.•r1il T:m11~ --TnS'iJTrj,,~rs .~· nu~/ Collcrlio11 .'irs/1111 

I• - - II~······ ,,,,.,.,. ,,..., ·, FoL'.\'lJRl' Coil-;-,, (',.,, 111 

C.'1lil \\'/, Totnl 11·1, 1•1ti1i: J1 /11ti: .Hut·i1111i1.~ J'iPi11>: cn:11/11i:111 /111puYlcd /lulifl•I Lira ,\/cx;cn11 
D.:scriplio•• .-.:o·s. i11 1011s. i11 lo11s. 11·11~·k ,;. li'Ork sl1uP S: .\'011 liq11ip1.1111/ if11111 • lo'' 1

1
005 

111acl1111.;11;; 1·aln:¥ S/£11 Iron FfJTOllf ! Id' 

Cnst l/0:1su and Pollution 
Co1:t1·.Jl. 

1il3,000 2.400 

Cln.\' K!l>lS 2 4.0 s.o 8,0 

2-:s 1\1~ motors 

Tn/'.'1011 drills 2 o.s l.O 1.0 

Slag notch slof'Pn l l.6 l.~ 
1,6 

Sia;: pits ~ 11: x :Um 111ck 2 5 10,0 10.0 

Cc:s! l/0;1sc St111ct11r1 l sss.o sss.o 5S5,0 

Po·1ri1:; p,,;,;ts· 2 15.0 30 30 
J':l>b1C1'~ 52111 long eacli 
(plates l2 111111 ) 

T11Jc"• cJ1llli;i11z ~11ip1111111 2 l,6 3,2 3,2 
~ 

rv 

Pa11 .\liU l s.s s.s . 5,5 ~ 

(1;i) Sub-totol for Cast Ho11•11 G<U,3 1i2S.O S,1 lO,G 

L __ _J 



,. 

L_ 

DtsCTi>t1011 

Po!!·:!!o•: C<>•:/1·01 Eq:11pmc•1t 

St::ocl·i.·0tcse d11st Co!lcctio11 

LoN' Pnu•crt \"C'11h1ri 

CC"11ti'iJ:1.:al ScparatOY llNnt 

S:ict!on d11c! 
S:1ct '"'' Co1:c S; PiPi•lG 

Cc1:t1·~l 1.::nl /011 

5l3 """ J3u 00011,3,111 
ca1'4cily l S, Ii" 1130 

Cl1a.r Air Slacl: 

\"or:.'"'' clt1111illt l)'lltm 

C11(/ Ji1>'1$I 

F1/!C"r ("11ils 
''.~·,. 1 l SJ OOOml 'II) 
(., .. :1.1····1 
I::.:.ct1 

Str.ccl11r1s 

C11~!1-.:1~1.;al ;011 
CO/' 75 iX)I) 111l.: hr 

(&•ii) ,'\:cb ·lot::l for D111l 
colltcliotl 'f11ipm111t. 

Nos, 

l 

l 

l 

l 

J 

J 

l 

J 
J 

J 

a 

L'uil II'/, 
ill /011S, 

3.0 

13.0 

r-3.o 

s.o 

1.2 ... 
JO 

so 

1.S 
9,5 

s.o 

J.9 

JICfll' \' ,\/ rrl.<t11111·n/ 
li't'll-,.-,--

Toln/ 11"1, 1•1111c 
i11 ,,,.,,., 1rork t: 

111nrlii11i11•• 

3,0 

13.0 

62,0 

s.o 

1.2 

JO 

50 

1,8 
' ~.5 

·s.o 
J,S 

. 1112.30 

I 

fl.(.\ .'.r._.fl.:.J~ \._I I _I_._ 

1;11:.'.!e..:.~1: 1 - 1·11.\/ /lu·1~0 ,\· ''"'' (11/[c:c_1.!!!.'~'!:.-' --------_,..,-,.-----..,.,..._,---
/h•11n Ful',\'JJ/I)' Cusl 111 Cu~/ 111 
1'1111&· ,\111d.111i11>1 1'1{1111;: /!ul1a11 Lira ,\1"s:1c·u11 
H'Ol'k sl11J/' ,L· .\'Ull ('11/f//UJ.:.'IC /lll{lor/tcJ 1' 1CT' J1tsuJ 

,.,,,, c•s .'ilc~I ''"'' f'cl'ru11~ J;u1111'111c11/ il111u • 11/' 

J,O 

13.u 

1;3, () 

s.o 

1.2 

1.!i 2,5 

. I ... 
40 10.0 

I\.) 
I\.) 

1,l>· 
:),.i 

8,0 

3,8 

Jt;S,0 24,3 •:13, ,,,,, • 2.400. 

• Tolul /OY .:1m1 I t•i1 ,. I L'ii) 

_J 



r I 

::J.!-ll!,':.;_ -1·1·1:X. lC'I." 

!lea:,:_,· .\lt'rl·n11ir11/ !:~:!..:1J"c•1.' • /111
1 /:!11,1 ,.,,,., e., 

l.'t:lll'.\' /Jt'lff I Fl 1/ ',\'/Jlll' c . .,~: Ill Cos' 111 

L'111/ II'/, Tulr1/ II'/, l'/(l.'C ,. le:: c ,\/(l,·.'111WI.~ 1'1{111.,.; C11:nlu.::·1c /i.:,,u rt cd /tu! :0•1; Lira ,
1
• '1·/11 a1• 

Description .\"os. i11 /011s •. i11 /u11.s • 11·01·1· .t: 1101·k 1;,',,,p ,l; .\"u,: Eq:u;i1.1c11/ ilt:1llS " l (J /'C \II\ 

u1acl1i11il1~ 1·11/1·~·~ Siu/ /ro11 Fcr1·011s • {.I 

llo.' Uas! Slv•·ts 
212S9,9SO r., :,no 

S!a: e Si•cll .;~,.:m 3 2·10 T:!O 1:N 
S•o: c s::ell ;:,1,,1111 3 .. ~5 2;5 2:.; 
S!Ol'I 1!01111 JQu:u1 . 3 25 15 75 

B1u1 pla.'1 .U11m1 3 2S SJ SJ 

Jlot Dist ,\!aius J 95 95 9; 

5,·r1r!10"1s aro:111d s/o,·es J 330 330 3;0 

P1Pi1;;; arow:d stcn·u J 210 ZlO 210 

~(,.t aromd stoL·es J 65 •i5 fi5,0 

.\:,·!r.!l:c cnst $rt/l>ort1 3 tict. ,; 100 2fJO 
(lor cJ.1clo::1rs) 

Cr.~ b"n:crs 3 2,0 ,;.o fi,O .... 
Cu11:!us:1011 .Air Fon• 3 z.s 'f.5 1,5 N 

VJ 

Jlol blast 1oku 3 $,33 25 25,0 

lie>! !!Inst 1·al:·.:s l 1.1 .,,., 1.1 

£x,'>a1:)1.:>11 jornls 10 J.4 2S 2S 

Cot.I blast 1·all'ts 3 J,Su 5,1; s,1; 

Cc:s 1 al: cs 3 1.S 4 .. ~ 4.5 

/J:i!•.-,.,7r ; 11l1·cs 3 0.5 1.5 1. !i 

Sa·,; .'y r'r.fres 3 1.5 <1.5 4.~ 

Cate- 1·a1· "s 3 2.8 s .. 1 
,'i,4 

.\! .. ~er La! ·rs 3 1.9 ;;, ., .'i, 1 
·, 

.-ti,. 1·"·~··:/:;!:1:.; ral: 1s 3 0.1 2.1 .u 
l\'as!.: ;:as.:s 1·011 IS Ii Z,1;r. i4.0 

Joi,() 

511.Jr/ I al: IS l z.oo 2.0 ~.o 

S1;orl S ifc1;C1'r ''Oli'IS J 3.B J,S 3,8 

t~·iii)Su~ ·total Stcu-1s; Vol111s l; 21ti0,30 1 'f!11, IJ 200 130,fi 32, 1 Z,ZB9,980 r.. !if)() 

p~~-

L_ __J 
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L_ 

Dtscri/>iio11 

C.as Clcn11i11s; Pla11t 

Dust Catc.':cr l9-2S-1111H 

Dust Cntchrr St"'c·ur• 

D11s1 Cntcl:cr J>:1& mill 

\",•1:1::1 i Scr11bbtr 
(flisl.vli s.1·st•111) 

l>cu:islcr 

S! '""''ir·cs 

£,-:>a.;sio11 jowl 

Cas l'it>i1:g i11 C.. C. P. 

Cas P1Pi•1& s.:ppoTls 

(ix} S"!>-fo!al />Jr C. C. Plo11t 
/; u·atn- pla1:t. 

U11il 11'1. 

Nos. iH 10111 

l 19.0 

l HS 

l 75 

l 10 

l lll 

l 3-1 

l 41 

2 l.O 

l 12-1 

30 

'''" .. //1·1i.-.,1-----· -

Total 1r1. • l'!<1lc- 1•1,11c .\11u·/1111111g l'1P111.o: 

i11 lims. ll'Utl• 6; ll'Ul"l' :>litJ/> .( 

maC'l:i11i11:.• 1·a/l'CS 

19.0 

HS J.Jj 

75 7:; 

10 

lll lll. 0 

3-1 3.1 

41 41 

3.0 :J.O 

124 12·1 

30 30 

592.0 S1iJ,O 

,\'1111 

Slccl /n111 Ftrt'Olll 

Cula/o>:11e 
£q111fl111111/ 

10 

10 

(.'11.~I 111 
/mporled /lnl1cr.1 L iru 

'''""· " zd' 

!127.30 

19.0 921.30 

"" ·,/ ,,, 
,\IC'Xl(U•I 

f'UtJ\ 
It 1 fl• 

.. 

I 

..... 
N ..... 

_J 



,--

r::.-~cr:;>!io11 ·"'~ 

T11.t>• .. 'i• L.:,/l,·s &: /:c>;;ics 1 

Tol':>~o ln<flcs rt'4ir sJI°' J 

C!11.1· p1·cpnmliOM sl:op l 

.·h.• /1.-11·r En·lib11.'t11ls 

C.:l "' '<'C'til)I: syslcm 
· E :,·1·::t:>rs 
S!;1;,. ;>i!~ CIC, 

(X) S:1b·Tol11l /or GtHnal 
items, 

Jwsl.,,,m1H1alU.. 4* Co.,..,ln 

£le.tries 

R~,-oclori:• 

L_ 

l 
l 
l 

l!11i1 WI. 
ill IOllS, 

ll:! 

240 

5Z. 

.JO, 6 
liS,O 
JO,O 

Total 11'1, 
;,, IOllS, 

1~;.J 

2-JO 

53 

.J.J. c 
liJ,O · 
10,0 

ll9l,6 

_.,,._ 

/:/..'.,·: /l'J:.\'.ICH 

llctu-1 .'11•f/.11111c11/ l.\·1ip11 .• 11/ • r.,•,i.•1'111 /11·111~. 

/l''IW\' /11•111 \' l·\,l',\'IJ/Cl' 
1•1i:1,:. '''"'c .'1lld1i11,· ''iPi111: 
11'0 r~· &; ll'UI"~· ,;l1uP ,,;. .\'UI/ 
111ncl1i11b1R ,·nli'cs Steel lrr111 f'cn·o1111 

1$-4 

3-10 

$2 

2i;,o 

10,0 

1S4 302 36,0 

C.'o1/11l11.:;11c 
l:.'11111{1mc11t 

/.I, Ii 
1i5,0 

19,C 

/11.'f•Ol'/Ct/ 

''''1'/li 
( Ulil Ill 

!111/i1111 l.ii'u 
.t l •J ,, 

t o,&51 

{ :J./f),060 

2v5,J<JIJ 

t •I. R!,1 
St.·l,ltilJ 

1056, 2111) 

( 0,0.U 

246,35 

J 1'J, &SO 

,., .. ~, ,,, 
.~/,·.1 '''"' 
''"·"''' t 

I ·1 

2. s::11 

1. f)f)I) 

J, IJ20 

l. 001) 

l, :JfJfJ 

12. f/f)'J 

"'I 

I 

_. 
N 

V1 

_J 



f I 

1 .. 111s11·i1111 .\!1111i.1J1 - t1, liO!'ll J'r.~··• !:. '..,JC 11.\'1'1;/·.'.\' /T/:.\'.ICH /!:ti/) ,,J/11/' f/.'i'/'·.'ff,\t;/,'1 
S1111111.11;·r ,,,· Jfr111 1· .llc:1·l1111:in1/ /,'1 .11 "'""' 11111/ (',.,,, 

""·'' i11 ./11.111111·r 1 ''i·I /fr11cy ""'"'.I' Ft >L'.\'/>lff (.'n~I iu (.'nsl i11 Tol<1l 11·1. l'llllc· J.'l1tft'• ,\1"cli111i11i: I' 11'1111: (.'11/11/ti>;llC /111{>11 ,., c:tl 1\11~11·11~11 Sh1lli11.i .1/1'.1·irnr1 ·'·o. Dum>1&011 iii Ions /l'<'l'k &: ll'Ol'k slu,P .. ~· .\'n11 ,\' /fJ ,, 
Pr101 t' 11:11c/ii11i • 1·1111'rs .<i/rd /1'1111 1:r1i·1111s x JIJ ' 

(i) /lot metal s.1 slcm, Dust 6Sl. J 511.0 91 S·I 1V,3 !1!1, fi!IO I, 8:]7 Col!.·C'ttcm .f; :oc·n:Jt h111'tt1i14& 
s.1·stc111, 

(ii) t'cuclt, la11C'cs I: otldiliOIC l301.l a06 619.2 143 31 302 '13. 'l.Jl O,G'fli S)$1Cm, 

(iii) 1r1a1.- gas cooli•;s I: ~9S,l 51-1. 9 29 :!(J1 b'?,2 'f1. 728 o, 5,;11 c! .. ~r~1~:1:~· .s_, ~''"'" 

(i&') s:rd ln.lks, SUIJ: ~!s ~ S·l9,8 lJl .JS0.1 l1.3 :!{)() 0,9 23,634 1. 4.'i-1 ll'r.11s,lcr Cars I 

(:') 11·rul·i11.~ l: rcli11i•l6 91,2 
69.~ 21,1 9,144 •'(i" 1:> mr 1;1 

) .... <~·i) :>.:n·iccs i: Stc~I lls.?7 11000 !J21' 
N s:1~1ct11rrs 
0\ 

?R,822 'f.J,2H7 (4'ii) EOT Cn111cs aad hoists 2:!02.2 501.4 44,8 1650. 
Crvnd Te>ial BOF 5'IOll l1SSG,S Sc;4.4 l3l$5,8 2SU.3 ?il 2tJO 558,4 1C91 35G, '159 111. 834 

L__ _J 



r 
--1 

~!'-''' (h/ .. ~,,,~ 

Jlol .HC'/11/, /~1M ('oll1·1·1ttw 11111/ S!'rt•/1 1/111111/1111• .'ir~/r1.,s 
J ,\.'i ~ o. fi 1.'!J1 l'rso~. 

//1'111 I JI, Ill I c..''' a· 

l./11il \l't. Totnl /'/Ill<': 1•111ic- / 11 /•I llJI F1111111ll'y /o.~·.1c Co.</ 111 

Dcsn;ptio11 
]1';,s. i11 tom~. 11 'I. work· ~ 11 '1fk• ,\/Nii 6.: ,\'011 Er1:rif1· /111flOl'/Cd 1\ '"' ''"" 

;11 '""·". uu1r·hi11i11_~ .\lwl• l't1ln•., ·""''/ '""" fri'i'""·" 1.1ci:I 1/Clllll ~1:111,,:: ~ :c L.:: 
( j,c ./111:1111/'y '';'·/.' 

/fol .\lrtr.1 S1·strm: 3R. l!i 

Jlol mctnl clmrgillg lt1tllcs 5· 29,., J47 1·17 

Pini<' lhi rhrss 50-40-30 111111. 

!iZ.00 
Jlol mrt1'1 trn11s.frr Cnr a1id 

1rci~l:i11,.s: S.1 stem .. 2 45.0 !lO ·15 ·l!i 

I>r~I Collrctio11 ::;,·strm: 

F1!tcr 1111il. 1 !17 !17 !J7 

£11:tio11 l:l>Od:>, d:cc/s, 
su{','IOl'IS, ,\.'ii>cdlni:f'OllS 1 5G .'iG !iti 

Fern, ~o I\. \\". .200, O<JO m3/1tr · 1 2.0 2.0 2.0 

(''11•"• ::11s b/v1rr1·J 350 111111 Jicnd 

Jh·:1111t1!ir Com·. System. 1 15 15 
15 .... 

S1"'11·k Im;>. l 2n ~o 
;:1) 

N 
--l 

Cl~dC' J;OS U:llillS 4 mm pl. J JS JS 18 

· EMr1-;:r11ry stnclt J J6 JG JC 

Sc11rc11.~11g r.i1· ft111 llO K. lV. l 1.0 J.0 
1.0 

,, . :i 9. 5·1 

[l..· . ..;;~:!:".'1J.':.: j•,:.;!, 1 .J,3 .J.3 

Sr•·::~ !1::1 1.' 11 r;; S\·S!('.111: 

Sc·rnp Cf:,,••s 2 .;!G 5.? 5! 

SC"IYl/I Cimtcs .: 15 60 tiO ' 

B1·ic!J;e Sc111r 01: >Ylils 2 :!C.5 5J 
53 

Scro:,' tm::,.fcr cnrs 2 25.0 51.J :.11 

(iJ S11~-:.:J!,1l f.;1· I.of mctnl, 
1l11sl collcc1io111 .,;; Sn·ap tiSl. 3 [Ill. 0 !.J7.0 

54 1!1.3 [J!J, G!J 

h1111dli11& SJslcms. 

1NIQll,. 

L__ _J 



J I 
}IIJF. .~J/tJJ' - /.,/ -'~'J;L._ - _ I .. /!. 1 ·,,~_,('/s. 

ll.'111· ... II ,·ury ('11/ II· 
l'uil 11"1. Tot11/ /'/11/('- l'l111t·- /'1/•111g F1111111lry 1'u.~uc CCI>! i11 Dt:sn1")tio11 So. i11 /IJ11s. ll'I. 1rvr~· .I.· llC•j'/,' ,1/('("/i & .\"t;ll /:.'t111ip- /ll.•/1cn·tctl Jiu.,.' J"lflJI i" 1011$. 111r1c·ltiu"'I: S/l(Jn, S/111 11, ,-n It-C'S SIC'<!l /1·011 l.'1 ~T~i:ii litCI//, itC'llll S/.1!i11.'..ii.!._ 

,\' /•1 •1 
L. D. l'C'SSC'/ l'm"/$ (30·90 111111 

plalcs) l 23·1 ·ltiS •Jti,'i 
J!J.!JIG L. D. l"tsscl dl'frts 2 52 10-I JO.I N.:.:lf) 

Ji.'<11 SJ:1C'lds 2 '19 !JS 9S 
2.·llU1 

L. D. Lance E211if!.111M1I: 

UlllC'(' l'11il$ 2 5-J lVS lOS 
18. 8!Jf1 

WllC'C'S 10 J 30 JO 
. Lr.uc,•s 1·ct>nir slam/ 1 4.2 .J.2 '1.2 

I 'a/:·c stntio11s z 18.5 31,0 37.0 

l"C'ssd .4dd1!.-m1 S·.-slcm. 

(,m,11:1f hi11 S: clcrnl.-d bi11 J 1. SSfi 
{"J

0

~a;·:-.il!_t: S.\ S!( ... IJI; -

G;·o~u.d b.:1:s-~tl0 u13 ' (ro11crclcJ G __. 
N l'1h.-ati1:b .frrdcr a 1. 0 G.O 

6.0 co 
Bu: Cv: er ;:•-r:lt•s 6 15 !10 !10 I 
Bell Co11rC'1nr S•Jfl 111111 X 336 111 

::o 1--: .. ;-, (i11c/111c:I C'Olll"C)'Or 
Ji /l."11'. 

1 211 271 211 

To(' co1::·.-.: 01· Sd•.l ''"'' X ST m 1 25 25 25 :!:!) I i.T. , 11 1\1:", 

l"cs~""l ('1° . .::~·.;..,"":·>:s.: srs!c>u J9 :;9 . 30 !1.0 
i i>:11s, !l i:c.-dlc n1'1·cs, ./ cli11lcs 
D.1s! Collccho11 5, :>IM•1, Filter 111u·1. 2 II .5 23.0 2.1 
P~c":{!01..,ns. fans, pipcli1u: .J.O •J, 0 

(iiJ S:ib-lotal for l'csscls, lances I: 
aclt.:i:i011 sysle'lu, elc. 1,307.2 206 Gl!),2 J.13 J7 302 1.,', 1-11 

'mam. 

L_ _J 



I 

flOF. 'SllUI' - /.~/ .'!rn·r - 11·u~l1· ,;,,,, Ctwl11w &.· Clc·1111111t:: .'in•lc•111,• 

//c·111·1· J/c'/11 .. 1 Calm- Cl"/;,, 

l.'uil 11·1. 'J'u/11/ J'/11/c·- l'/atr- l'i/1i11g Fu11111/i'y /OJ.;llC ""·'' ;·11111 

D..·scnp!w11 No. i11 lo11s. II'/, 11·ork &: 11url: .\h'ch S: ,\'011 Et111ip- /111/1CTY/cd .'ilu I !i11~;s. 

i11 tons. 11111rlli11i11i: slin£>. .~llofl. 1·11/l'cs Steel i1•011 FcrTOll!i 111e11I. i/ClllS, ,\'JI/• 

WQ~,,· (!1B CQ!!''"I.' S)'~lau~ .• 11.128 ,, 
~;· '""' 1G··a .. 

J:omM.· hood 2 9.0 JB,O JS.O 

s:atioi:r.i:.· Cooling slack 
I. D. :! . 51."IO 111111 X 40 m lo11g. 2 41 !J·I. 0 9·1. 0 

l\'atcr Scnl 2 3.5 7.0 7.0 

D.·;1cction box 2 JO 20 20 

SlncJ.·s 2 ·Iii !J:! 92 

£1',''>1.WSiOll /mrJ.· 2 JZ 24 :u 

Sup;>or/!11;: Slmchcre I: E:r:J><111-
SiOJI ('/,'<1111bt'>'. ·2 30 GO GO 

Pipeli11.-s I; F1lli1ig 2 6G 132 J32 

Ptm1ps /1l'lllc1· C'irnclt11io11) 
12,;5 ,,,l,·1tr-5. 5 w X 220 KW 4 1.5 {j 

G.O .... 
2 - Jl;:nl £.w:ha111:c> Systems 4 11. 5 5'1 

54.0 N 

'° 
P/atjoni;. Slnil"s, lad1lers. 2 22 •J.I ·1'1 

ll' r.. C!c·t:Jllll~ .Sl·Sf£1n;.-

Fi/:('1· '!'olf.-r 2 38.7 JS.7 38.1 

Acccs1ries 2 18.1 JS.1 JS.1 

I. D. Fr.11 2 5.5 11.0 
11.0 

' 
S:C'i1·/ r ai:r "!!it pneumatic 

ad1:1o>:;11g dcrices l 6.2 6,.2 
G.2 

Gas s:acJ.· 2 J:!.5 25 ~!j 
·, 

Gos b1e1">1cr hcad 2 . ~.o JO 
10 

Op..·rling p!ntjon11s 2 ~. 7~ 5.5 ~ . .5 

Pipes fu:"' liquids l 75.0 1;; 15 

•mom. 

L_ _J 
I ~~~~~~~~~~.....,...,......,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~------------------------------....11.. 



r 

Uni/ 11·1. 
Description So. i1I Ions. 

Sl:irl nnd hood sl1ijling eq:iip. 2 33 

2-Sc:-01:.l::ry J;llS ,·.dur11sl systems 
rn //1 s:1 ct i cm l:ootls. 2 21.S 

2-ll'ns:i 1rnlcr clcll"ifimlio11 system 2 lS.O 

(iii) Si~b-tolal jo1· II'. G. cooling 
I: clcm:i1<e sysle.ms. 

L_ 

I'-r>F ·'!~~~. _'!'.'~'.:_:._l!_t~·~•:_!. itl.' ('ur1/!.~_·\__i_ /,•t1111u;· ,'\\ ..;ft·u1. 

l/1·111·y 11. '(//,I' 
To/111 J'l11tc- /'/(//('- /'1 /•lllJ: F1111111h·y 

Ii'/. 1rurA· ,{· tr11rA· .\/('('// ~ .. .\'011 

in JtJnS. 111t1t'hi11111!; !ilWl'· .~h"l' /'flf l'L'S SIC'd 1)'011 Ferrous 

66 50 16 

SS SS 

36 30 Ii 

898.l 51·1.9 29 :!01 

('11/11-
fa,t;UC 
Et111ip- /111p<n·/cd 
me11/, i/e///S 

81.2 

Co</ 111 

~i :1 ·"'I ;i 1111 

!:>/111/iJta; '· 
.\' ,,,,; 

11. 72H 

-1 

_. 
l>J 
0 

I 

_J 



J I 

f!~L·'!l. !.:__.!.l~ './'-'~·!.'..:..!... 
·/:!. 

~"~It·,·! T.·,·n1i1!:· I udlc·.-; .\/t1:• 1111/.-:, ,,/,·,·/ !1111/t· ';·u11 ... f1·r 1 "'°·'· -

//i-111·.r 11<111'.I' (11!111-
l:m t 11'1. Tul11l J•/r1/('• l'/11/('• /'1/•i11g Fu11111lry ioJ,'llC Cr;,:;/ i.1 

JksC?i'ptio11 No. i11 Ions. 11'1. wor~· 6: woi·~· .ll<"Cll &: .\'u11 Cf/Iii~ /111porlcd 1\11.~/l"it.'/I 
ill 7'0JIS. !_llac/i:Jlillt' Shop. :w1u/• /'(/f/'('S sh'L'I /1'<111 Ft:l"l"fl/IS 111(!11/ ilcws .'il;i 111111• ~ 

,.. ]0•1 

Stul t.-cmiug lr.1/lcs J.J :!S.3 .1fJli ::!1G , 23. 1;::.1 

Slag pots 8 25 200 201/ 

Steel ladle lmnsfer CC1rs 
11·itli 11·i>:c/1cs. 3 JS JJ.I 114 

Slide got~ t: s{'o11I e:cclinn-
Jf.11.i: stands. 2 5.3 10.6 1n.r, 

Ladle di)·i11g St(IJ/dS 5 7.7 3S.5 38.5 

Ladle slide J:<llC 14 O,.J7 G.G G.G 

Slag lia11dli11g Cars 2 lS.5 37.0 37.0 

Laii!c r.c!tl!tio11s s1·s/c111:-

Bollom tlischn>-;:e /1(1/>liers 4 0.95 3.S 3.S .... 
VJ Day bins 10 m3/S-15 mm pl. 6 5.67 J.J.O J.J. 0 .... 

I>.scl:ar.:•· 1111its 6 o.so •I. ,t/ ·1. ,'/ 

.~:01"(1b/c lf'l'iglt l:op,'>cr(s wm pl) 1 0 (' ,;:/ 0.9 0.9 

Ladle cl:a1t;i11g w1its 4 0.9 3.6 3,1; 

(ii-) Su~-lo~t:l for Steel /(l(/lcs, 
Sl~g pots ai:d tra11sfcr cars. ::,'./$)./; 151. u ./,•W, 7 17.2 20(J 0.9 23. fi,1·1 

'mam. 

L _J 



I 

L 

Des cri pt i 011 

l"cssl'I 1~·rccU11g I: Rcli11i11g 
£n1•ifln;n:I: 

l"csscl u·,.t't'l:iug .\//C 

Frcsli air blown-

C11/l(')'S 

Relining t'nil 

l'•ssal ~oo!i1:;: fan 

c._ o. errs bwi:C'r 

P.1s:h'11.i:cr t: F1·c:.i:1tt Lifts. 

Pasu1:scr Lift 

Freight 

Lr.die S/>myi11g 1mils 

(:') Sllb-lotnl for 1rrecb11J: l: 
rcli11ir..g ("(/11i/m1e11J I; lifts 

.Vos. 

1 

1 

2 

1 

1 

1 

1 

l 

2 

l.'1:il WI. 
ill /()/IS. 

8.0 

:!.O 

0.6 

G.5 

4.0 

3.5 

16.0 

44.0 

3.0 

~------~ .... 

!.:.! .. ! .. Ll:L•_•.._: -'~'-'~1:..:..".:.~ 

1 ·, "'·'•·I ll'rn /;11::· ,\ 1\1 ·~·i "'~'!1.~.J;'J.t:!J.!.•11rul. i.11/., .~· l.111//1' 
~!: 111:;11ui/ . .._, 

00

Tt•l11/ 
//1'111'.I' /l,·111y 
/'/11/c- l'/11/c· /'1/1111.:: 1:·1. ll'Ul"k G: ll'th"k .lia/i .i' 

in Inns. 11111cJ:i11i111• .'i/11./1. .'i/iu." rcl/n•s Strrl 

s.n 

:!.n 

1.2 

6.5 

-1. 0 

3.5 

16.0 

1/.J.O 

G,O 

91.:! 

}'011111/ry 

·"'''! /1•011 F,•,.,uus 

Cul111-
lv.1:11c 
£q11i/1-
111c11/ 

2.0 

4.0 

3,5 

JG, 0 

44.0 

G9.5 

/111/101·/ed 
i/Cl//S 

8.0 

1.2 

6.5 

G.O 

.f::. 

Co.~/ i11 

,\11~:,·iu11 

Sl:ill111::11 

J . •• , 

,5'.J+l 

21.7 'I./~ 'f 

' ~It 

..... 
VJ 
f\) 

I 

_J 



' 

L 

DcscriptiOfl 

S.:11'ic'cs. 

C. 0. &RS S11p~y 

S#('(lm Su,,,ply 

Com/wcss~d oir 

Oxygc11 S:1f't•ly 

Si ll'ogc•: S11p,.,l,\0 

Softened ic"Oln' Supply 

/m/11 stria l 

Fi1·c-C.\li1:,grcishi11g ll'GIC'r S11pJ>l>· 

Dri11ki1:g 

Scfl·er lines 

\'c111ilatio11 II Air-CotuliliOHinz 

Steel Sln1ch1Tes 

(i·iJ S11b-totnl for sni;ce• II 
Sleel s/nichcres. 

.. 

._,,,. 

Nos. 
Uiu'I ll'/, 
in· lo1is. 

• To/111 
11'1. 

in f()llS. 

20.S 

21.S 

32.0 

3·1.2 

8.9 

9.1 

318.5 

ZG.O 

G.O 

5-1.0 

11.000 

11, 521 

.. 

~l!!.!LJ0! ,\f•t: 1". I .f.I. 

s .. 1·1·11·1•s .i:· .~ .. r11d11r1•s 

111'111',I' '"'"~')' l.:111,11-
l'l11h·- 1•/11/e- /'1/•111.i: Fu11111lr.1· lo,::11c C:o~! iPt 
11·u1·k & ll'UI'~' .\/cf/i & ,\"011 .El111i/1- /l.iJ>o>·/cd .A11s/;-in,1 

"'nrlii11im• ~1u!J. Sltofl l'nfrcs Steel h'o11 Fcrrm1s 111c11I ilc111s .~11111!11.::s 
" •' ],'1'1 

2r1.,'l 

:.n.s 

2:!.n 

3·1.2 

S.9 

!>. l 

318.S 

:!ti,{) 

G.O 

5-1.0 

1J.000 

11.(IO{J 521 

A.S. '1,7;:1; 
,\I, .\'. G.Jfi? 

A. !i, 11. fJ!l•i J 
JJ,.\', ti1.921) 

A~ S. 18. S:!:: 
M •• v. 14.21J7 

·; 

I 

.... 
...... ...... 
I 

_J 
I ---~ ~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,~~~---------



I I 

l!.!.!L:::Y! J t_ t°l'lllll'.' ,\; ""' ·'''. 
1.r,, 

11, 111 \' J.',7.,n --c'iil111-t'i:i/ H'!. Tot11/ 1'1111f:- /'/111.;-
/

11/11111: Fm1111ll'.r lo;;11r Casi i11 A·sM"i,'ltio11 ,\'0$, iii /1)1/$. 1:·1 U'l>r~· 0: 11 Ol'I.' ,lfcor/1 .\; £1111i/J• lm/l"''fed A11s/1•11111 i11 Ions .'i/11) '· :Jiu ni/1 'N 

'"''"' ilc11111 
·"'" 11.!.J.!i:. ~ 

SC"ir.," ynrd Cn111<·s .! !I.II • ./ 196.8 l!lli, ,'l cap. 1.S Ions spm1 • 30 m 

!/. J:. C/:111:~·i1:g CIYlllL' l 5!'.0 5;,n 
5{,tJ ""•"'· lSO/fi0.,20 S/>tlH• 17 111 

Lt1fll(' /WC/'tllYlliOH CITW(' l 
rr. :>. $1) '20 Sf>tlll• l 7 "' 

J.IS J.IS J.IS 

St,•d Lnillc l.r.i:tllii.~i: Cnwc 2 5;;o l,100 
1 100 m/I. 180./t>O,~v S/>tu1• 17 m 

SCTr:p cl111r•"i11g Cr· ... e l 155 155 155 ftl/>.,;S/:;o S/>tlN· 11 m 

Ln11cC" cl.'(lrgi11& C1Y111e l 7.6 1.6 7.6 01/'. 15 IC>HS., spn11- 1m 

I 

Jloj SIS WJ>/O 5 IOflS CO/lllclfy 11 Asso1·ted 
.... 

3.: 
3.2 ~ 

Obol'C 5 IOtlS•lO 10111 5 AUO>'letl 11..! 
11.2 

15 IONS C'lll. 4 7.6 30.4 
30.4 

(lllJ 5'1b•totcr/ /tW CJaHts • 
~oists. 3 ~03.~ 5"17 . ., 

44.8 l 650 

'NtGNI, 

L_ _J 
~ 
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L_ 
I 

-·-' 

fl.\'\'(;f,\' I'/,,\,\"/' - /1;11 1°11,\'.'i C,,J',\('J'J')' 
1 /J.\ I r :i, l !• Pt.tot 
1 J. ,,,,. rln.·:.: ., ::r1, z.t 7,; 

1 S11 iu l"i'llllC r ./, 17 J 
/Jdt11/.~ J'1·irc:s :11·c ;,, ·'""· 1!171. ./r:, S1111111111;·,1· u/ //1·11:·y .\/1•rlH:111n1/ /;'t/Ht/'mc•1:/ - ,\/1111111i11·1111·111.r; 

11,·m· 1· 111'111'\' (..'us/ "' (.'uJ/ 111 
J'/11/c- 1•/,11,.'. ,\l::c/;, i't/'111.i: FUL',\'/IJ:)' 

' Si>. l>c!IC"l'i('tim1 Tolnl Wt. 11·u1·~· & ll'CJl'k s/:11/', ~: ,\'1J11 C11l11/r..~~1c 
l'fll'llJllJ ,\/l'I /Cf/I/ 

/111/lur.'c1/ c11n·C'11cifs J'ti111 

(iJ 

(ii) 

Air Fillcl's, ch·cct cuok1·, 1'11111/>s 
Air sc/>mY1loJr wd. Rc&·c1·snl J.'-:nl 
Excl:r.1:;.,·;·rs, .-\ilso1·bc;·s (CO., .! 
liq11ut O;J), Expmisio11 T1o'lniics I: 
icnenilo1's, eta. 

Liq11id OX)'GCll l: Cos S)•S/cm, 

Gnold Total For Ox~~ Plolil 

4-J2 

6l5.9 

1051.9 

--- L......-

111111·11111111·•. nt/n'.~ ·"4'1°/ /l'tlll r~·l'flJll/J /i11111f'111c11/ 

2/J 203,2 

239 2,jf} 4,9 

459 :!Ju 4,9 203.2 

,,,.,,,.; "' .}111 'lfli"', 1~17·1 ,\' ,,/i 

2./,8 sr <1, (17.J,.:.110 1. 7:.!fJ, ./00 
[J,\I ,'f, ,,~i, !JJI) 

1.4 ... r:,11r, 

122 f (J, 12:~. fJ79 3.8~2.300 
SF o,r.J !J, 31.JO 

ur..8 ( 1. ull ,195 5, 5 72, 1r;f) 
D.\T 3, ~7, !J.:O 
SF 0, 693, 800 ... 

""" V1 

_J 



,..--~ 

f 

f • \ I c. /. .... /'!.I \'I - , ... I "/ f ""' (.II'. I c '/1')' 

Jl.·m·.1· .l/nhw11rn/ '"1•11/•1111·11: : · .lir· I 1/li·i-. · t 11uh-·1:, -~j,/)ur/•c·r~ ,\ l:,'.\f>1111~1u11 'for/mu: 

__ I 
Ii. 

I J "iltr/1111: Jn, I Ii'. /'1· "' 
I .)111 H 1-'1·1111c 4, I ;./ 
l D,\I 5,l!I 

~'es c-n}/ ;.,., 
llnwy 
J•/11'4• -

.\'01. l.'1111 11'1. Toln/ 11"1, 11url..· .£: 

;,, /0111. ;,, 1111111, ·""""· 

//1·111· \' 

''"''•'~ 
lf'Ui'k 

,\111rlim(' l'i/>1111: 
il>hu,'I l; 

f'(l/ ',\'/l/:J' (.'1J.t/ II/ (.'11\/ Ill 

C11/11lu)trc • l111Porltd 1·m·10111 .\fcxl(1111 

,111· F1llrl'S 

.·Ii 1· /.n!•tJ ·1·1.1111/' r.·~u1· rnt> • .J51)1)()11,3 Ar 
4<)ll) t1r S:•IC'l"O•IOltS 11/0!or. 
1fl.~\l:.l1\'•' t'l'O:SS.'U't: 1 l"J,.• -'(',,,! 

l 

:J 

D1rN·/ coolcr 111/h 11atrr spray 2 
:!~·;:'u:m cl:n, x l0,6S tH JC ll Nim. 
( sla '"l<'u ~!eel ) 

/)j 1-.·.-1 t'>><>!c I' />.'Ill.'/>. 4 
~.:- .. ::n:':,;nl Si,$ ,r.3 ,J:r,300111111 i111>ellcr 

• tfl1•.;;i~(') 

.-1 i .- ~··~r.1nN011 w:if bo.1·c1 2 
1.!:~·1!.' .. .':.;11 w1ilJ 1/:n, :!,51.1 .1· lSm x l.6mm, 
11,; mm I; 8 mm, col, /hick) 

r..11. £. l'mt bo.1·u (!lTcnnl 11.•nt :!:icclia1~cr1),'! 
nru11!Ul:Ull 

r.1.-!1 lfq:1or nd~orhu boxes lo nb101'b COz 
(s:a:.:1.:-u s!ccl> 915111111, dia, 11 2.;so,,,,,, z 

Liq ... 'd 0.1·.rGc•1 .·ld~o1'6cr bo.1·c1 
:iu:, .J95 111111. x 14-JO 111111. (sl11i11l••• steel) 2 

T:ll'~iuc l1~111ki1;.:1 (n1"111i111111 alloy) 4 

F:.11. £. P:>e 1l11cl1 (t:l11mi1111111) 2 

Ex>a111io11 hr6i11c1·z<'ncrolo~(1111pZ,,,. IJ'P•J 4 
l o.> a. cacl1 

{ 1) S:dl-Totol dir Fil!n, Coo!cr. Adsmns I: 
EJo~iOll Tur6i1W1 

L_ 

l 

Sil 

12,S 

0,J 

69 

"' 
lJ 

4 

1.2 

1,S 

s.o 

_..,,._ 

l,O ~.,, 

ll1i 

~5 25 

l,3 

lJS lJ:.• 

S6 

2fj 2,j 

8 .'l . 

•J,8 

15 15 

:w 

"-J2 :!J ~ 

.£!!..l1·,.,, .\'u11 E911iP111~111 1111111 c11rr111ri111 Puos . 
·"'""' 1>'1111 f'cr1·011.v 111 ./ni111nry l!J14 11 11/•_ 

ll6 l>,\I 3. 031, f>IO 

l.l 

16 

4,8 

lO 

., 
203.I 24,8 f l,4R3,11r. l,fa0,4f)() 

.'iF fJ, 07-1, 500 
D,\I 3, 021, !140 

... 
"-"' 

°' 

_J 



r 
! 

L~ 

I •_\.l'..:! _,._CL.\\/.. !•:·~. ~ '':\:_< . li'.)1 rrx ·llJ 

---------------------------..:.l.:..l;..'';.:"""'·.-1""· .:.·':.:I..:.'.':'..:..;;.:";.:".:..":.:. 1'"''""'1:...:r'r~·~~/.111•1111_!.!..~ti ..!..;!~!l.!.! __ _.'5!.!•..!.'"·'"· Con/1111! tn1rrrs, r/1. 
i!o 1:n fu/ ',\'JJJ{l' '"' \/ Ill 

l 1,•./ ,,, 

J,11 1
111,flc·tl 11:..;·u111\ .'.1'1 ·,, "'' /'/,::,·- I!•··"',\' ,\!nd:11t•' 1'1/'111,i; 

,..orl: A.· l'/11/r 11i:11t1 ,\ ,\"1111 

----------------------------------...:;'';;;''~"·~. ,,,,,·l· 1·1i/rr11 s1ccl 1i·w1 Fc1·1w1s 
IJ~sc-r1Plioo • \'os. 

1·1:i1 1r1.' ;·111111 ;r1, 
ill ,,,,,, ill 11111~ • 

L i11:111I on('Cll t'rrC'ulnliou I: lnmsfcr 1>11mP 
c-.·:::q1".~"1. ! sl11.~c 31,0 k.1:/c11i2 5,; k1r, 
ca11i11& 4: /li:p, (l>l"OIUC) 

1r11stc .\"1lrogcr1 1il1nurs 

Ongc11 comPrHSOT, 3 slnt.• rec"iProt'Gli1f1 
,_,, .. (' 
Litti!ll '"·'gt'11-trc:11sic1· p1111:p lo n:poriicr 

L. 0. -T.P.\", (bro11u} 
L. <>. -C_d:.:drr f:lli1:,i: P11111/ls 
L. 11. S'""'·'" l::.1!·s t'n,~11r1t.1·-J 000 lo11s 
1dv.1'•lt' "nil) /1:11<" r u .u. din. ·" 9. 5 m l1i,i:l1 
. .- 11 ''""· pJ. (stnmtcss) 011lcr l3.S 111, dio 
:c J:!..?5 111. 1'1,;i1 :i: 6111111, pl. (111. s.) 

., 

2 

3 

2 

2 
3 
J 

Ch.1~··11 •"s slolTIJ;C' ruscls dio. 20001111». x 5 
:n 111 lv11.:: ZS-35111111, />lnl• tl4ich1••• 

. lir CO•· :>•YSOT I: drier J 

.-~IT Tt'C'Cll"t'YS J 

c.,,,1,.._;; :o" cr-J cc!ls 1 .. ood; l 
!1 .. ·r, ... ,, d1·a/! }~''UIS 3 
... •·'· 1t:a, im, ... ·t!t'I" :i 31 t11· Hell, 508 m31'14T 
u' 1.u~.-r cooli1ig.'c1ll 

l';/>C':1·01·t 

C .,·r.1:c:•i1:;: 1r11tc1· ,:cmps 
/1~l:c;;11·1.1l Cylii:.Jci·s 

(ii) Sub-Total Liq:1id 0X}°&lll ~ , •• S)'SllNll, 
storaz•. coolilCl to1t·n-•, 1tc. 

l 

4 
so 

o.3 

11 

0.3 

l.25 
0,3 

lOC> 

2J 

3 
2 

''""°'' 

J.2 

3·1 

JOS 

o.i• 

2.5 
0,li 

lW 

l05 

3 
2 

Fibre ,111ss 

o. '15 
0,12 

250 

3,() 
,;.o 

615,9 

:H 

Jt>O 

.111;; 

239 

250 

250 

l .2 

o." 
2.5 
0,li 

4.9 

('1,lfl/11;.:lff.: 

Eq11;,?111c11I i!c1,:s c1n·T ... ·,:C'i(s ~'""''s 
,in .Jro:•ttt>''' 1 !ii I ~: 11/i 

J 08 SF O, lil 9, 3QO 

[J u,01i1J, ~:!5 

l 0.f>l·I, 'f'JI) 3. J .~z, 31,11 

~ {I. 0,0ll ,538 

L o, 004, 3f1Q o, r.!11, (Jl)I) 

3, 0 J. 0, OOti, !t2•i 
li,Q 

' 122.0 £ o.n~.or:J 3,sr..:!,3•1·• 
SF 0, fil9, 300 

.... 
VJ 
-.I 

I 

_J 



J 

L_ 
I 

So. Dcsn"i/>li011 

S 11111nn· of l/cm·1· .\:,·clt1111ir11/ 
""'·-.,-.,-. --

Tolnl 11"1. l'lt:/4;~ 
i11 tom•, 11'<>,l"k ol.' 

11:t1('/.·1,,•u1_:: 

• (l} S•c;>f)ort stncclur•, Ladle 
':':r•·1· .. ·1 1 ::;:c1 ./110 

(ii) 

<iiu 

lM 

(l') ,, . ., 

T1mdisJ:, Tm11lisJ1 Cars I; 
Jlcnlm.i: F.q11i('111-:011/ 

.\loultl JnC'l:t't, C11ulcs I: 
oscilla:1J1" l: L11brirn:io:>11 s.olcm 

S,my Cl:a111b1r, S>ra}' npron• 
&; Cuiclcs 

ll"itl:dm1rnl S!rn(.;l1f11c1· 1111it 

Ttffcl: t1>>1·vncl1 lt1ble, To1·c:1 

'"' 0.1/ m11i s i; r.:m 0111 l11ble 

5.'l,i 

22~1 •• ~ 

9.0::,5 

150,0 

{l'ii) Dumm.1· bnrs, mC'kS nud l11nd1 

4i;9,o 

ll3,6 

''"iii) 

{U.") 

{1') 

(:t."i) 

... ·1-oss l1Y111s1er 111ecl:m1ism 
cooli11~ brt( ('uslicr :;to~e bid 

Cnsli1:;: 6: P11sl11T 111achil11 
hydnmli<" Sys/ems 

Pi1i1:g I; &·alt·u 

Al:uuii:i11111 1dn /ttdtrrs 1raU:11·G)'S 

5·10 

25 

45S 

I; :O:isc, il•ms ll:!,5 

C1"1:1;.i Total /Cir Co111i111«>11s 
C.s/ifW Pltml 4041,4 

·~~ L::' 

21 

431 

(~ '.·~"fl\°{_I_. ~> i:.1 ~ /!\'!._'. D·Y~J_, )'1'11'1' t:1\. .. lfo' (Jf'/1,'1c.'1' ]~1;.·1 
L', .'1,.'I sJ::,.l!J . 1 (.11.:,.';i 

F.tJ:! 'f 111C'11I /.111/lr '/'111'1'1·1, '/'11111/1.:!11 ,\ 1 J//11'1' ,\/11rl1i11e.~. ./~•. 

1/1'1/I',\' 

J'/11.'1•. 
.·•u,·I; 

,'1;:11 

1 J.I .. ~ 

~I.'~. 5 

l.J.l,2·1 

l30 

4ti3 

52 

1.>12.?. 5" 

,\/1111:. 

ll'ul"k· 
.'i/;11/> 

... ,.,; 

I 01;. ,,· 

J,"j.J 

50 

l:!. ' 

,;;! • .:i 

1151.ti 

1111'.\'/J/ff 
1 1 11>111.~ Cnt11/11;:11a 

,\· .\"1111 £q111,'1111c111 
111/:·1'.~ .'i/1•1·/ /l"Ull Fl'l'l'llllS 

3,IJ 

1.0 

5, 11; 

l3S 

3,G 

l2,:> 

.J~5 

lS 

.J1;11, 11; 3,G 174,5 

• 

/J,1f>u1·/c1/ 
ilc111s 

l.4 

l,4 

Cost iu Cu11111Unu 
DOl/llYS X 1r/1 

IJ, ;11, 

(J, 1:!3 

(J, 1;:j.'t 

o.zr.4 

o.~55 

l. 3ii0 

0,115 

1,12!1 

0,185 

0,313 

0,119 

6,349 
., 

I 

I 
..... 

l.;J co 
I 

_J 



J 
-- l 

/'nrn tll'i: fur (Jt/ul1cr 1fl1:J 
CJ.:...YJJ\'/'111·,.; (',\'\'/'/.\'1; /'/ ... \.\'"/' I /',.'i. S • S 12.411 • l Ca11, S ;11. 

//c111·r ·'~"rl:nuia1/ 1-·1r.1!C.""""I - /.111/h• '/"11n·,-1, '/'11111/1 ,/; ,\ I 1//111 1' .l/11("/1i111•s 

//1·111·1· !/1·11:·1· l~~P,\·111:1~-

l-'•til \\'/. 1·u~11l 11'1. i-1111,:. J'/11/t:. ,\1111"1:111(' J' 1/' 111;; C.'t1/11b;;111 J111/>u1·tcd Co11/ 111 C.u11111/1u11 f.o!l!ll'I 

Descriptio11 . .\'oS." iu IOllS i11 h:m'~ ll"OY~' 6: ll"Ol'k, ,;/wf> 1:· ,\'1111 £q1111>111111/ ,,,,,,, Ii l<i' 
111uclii11i10: I'll I I.Ji.!_ ·'i!.! l' I ! ~.,,,, l·'crru1111 

Suf>>orl Slnicl11re l 820 S20 !l20 0.2!Jti 
.. 

Ladle Turret 3 13.J .JI)() 400 o, 1;13 

Tw:disl1 Cai· G ~.5 3S7 3.~7 Q, 37-1 

Tw;dish l: 30 Co~·ns 20 7.5 150 l !ii) o.:m 

Tw:disl. ltealil!I :} Tw:disl: dr,l'illJ: S.5 51,0 .J~I 2.0 

Soule l1cati11g 

).lo:rlll Jacl::tls 72 l.5 lOS J01i. Ii l,4 

'E.<tlt'11decl C11i1lcs 72 0.9 (jJ, 8 ,;.J,S ~ o,r.3B 

.l:o:•ld Oscilln!e1·0 1S 3.0 5.J.O 5(),0 "·o " 

,\/old L11bricalio11 S.1·ste111 3} l 3,0 3,0 } 0.01;1) 
... 
l,.J 

&: c;r"nse L11brica:i011 '° 
I 

sys/c111 

S:>>ny c::r..11ha 3 l.5 .J.5 .J.5 O,tJ:!3 

S.'>nry nf>rous S.· ;:11idcs lS 5,:! !>-I M 
0, 1 ·ll 

S:n:i,,,:h/11cr \\'ililllJ'tllC"Ol lS S.32 z so l.J.I. :!.J 5. 711 ' 0,f;j5 

Torch Q/1~1·oacl1 table lS 3,1i(j ,;,;,o ,;,;,1) /11cl11drtl 111 nwu11/ 1allf11 

To1·cl1 c111-o.ij 1111111 lS S.32 150 l!'.,0 J35,0 0,5:14 

R-111 0111 lable 18 14.lO 253 :!;i:J. I) 0,/l5f, ., 

(iJ Sub-Total for Ladl1 T11rrel, 
/:mdis/1, i:1011ld eq11i/>HIClll I: 

2755, 3 400 1171 •. H I f'2,;, ti !i, 1ti 14-1, (I J ·" 
4,429 

othn Hlllchin••· 

L_ _J 
I -- _,,,,,c::-_ 



I I 

L 

~!_0_!_ /\}_ .• _., _' ' ._\ '.iJ':._1_ i'/. i.\'_I : J. 

------------------------.:,;ll;_:l.,;"n:..;1_· I:,,' ,.:•'.;.:·l.,;l'..:.l_,;;/l"-fl:..;l:..;11..:.l',;,;ll:.:,/.,..f'l.!.!.!..1'1•.'c'I:/ • }J'IU/11/ \" !1(1;'.'\ r "''~'..'.4:-'.:,,1',.,·:.;.':.,:f (':.,;I:..;•:..;'· (c..f'c.;· •·..,;' •:..;l,;,;11'------------------
J/f'lll .1· /11·111·,r /"l,/',\'/11/l' 

lltsrri;>t10•1 Xos. 

Cro/J rcmouil s1·sle111 G 
Sin; ho.to &; la;mdns 9:Js 
(l 3" JC .J•• ciia1111el$) 
19 111111. plate 

l!nil 11'1, 
i>I IOllS 

G.16 
2.5 

1.22 ~m1111y bars 
18 } 

J'OCh JS D:w:w.1· lot:i-s sto1·age 

Drw:my bars heads 

llisn:o>r-rri•16 stops 
ca~ slof)s 

36 

3ci 
lS 

Ci-oss 11·.'l11sfcr mcclta11is111 3 
R11l·c :.1f'c i-ooli1:g bed 3 
p-,s:.cr .\!ecl1a.1is111 3 
S!orn,,;e bed 3 

Cns!i"J: macltille llJd. 
.$_\ s:.:u: 
P.cs:.cr macl1i11t Jlyd. 
s.utem 

3 

3 

T11.·1!ish lnlerbay IJ-a11sjer 1 
car · 
S;>ni_,. chamber e.xl1a11st G 
/mis 

0.1 

0,25 
0.33 

12 
150 

9.0 
9.0 

5.33 

3.0 

25 

2.0 

Pi/'i11g J setsl5l.ti1 

Al:c111i11i11m H·ire ferd1rs 18 

\l"cilb-a~· ou?- nmoi:t table 3 

(ii) S11b·Total 111111:111.1· bars 
Tra11sj'n 1J1ec•':a11is111, l: 
:Ilise. EquifJ111e11t. 

0.3' 

s 

To/111 11·1. 
;., lo11s. 

31 
22.S 

130 

; 6 

9.0 
ti,O 

3,; 
45J 
21 
21 

1r..o 

!'.O 

25.0 

J2.0 

4S5 

•».o 

JS 

l2S1i.l 

J'ft;lc· J•/11!1·· 
ll'Ol'l• $: II IH'l• 

111nrl1w11::! 

21 

21 

31 

l30 

3,; 
.JOO 

:1 

JS 

••.JS 

·''••4·,·,,,,,. 
~/;11,'I 

2 •• r. -·" 

9, tJ 
,;.o 

!JO 

.'1,0 

-1.5 

3J,O 

l ., .• -·· 

J'1/'111,.; 
.~ 

111!1 r~ 

.Jj[, 

./,;;; 

..... ,.,., ,\'till 

/1·1111 /.'('J'l'CJll\ 

3,1i 

J,•i 

C111•1/u.i:11c 

E1t111fJ11"'"' 

B.O 

4.5 

/i11,'lu1·/1:J 
lie ms 

CtHI i11 Ca.:t:1/ia11 do/111r,. 

" lu'' 

.\/isr. Eq11ifJ111t11I ,, ,, 

[ 
0.115 

.~lisc. F.q•1;fi,11e11/ 
,\/isc. t:q11i{l111111/ 

I.UR 

o. 185 

,\Tise. Eq111fJ111e111 

12. 0 ,\li\C, Eq1t1('1llt:lll 
Tu/al of misc. eqifJ111e111 0, Oli1 

(J, 313 

''· 0 
0.0-l•i 

O.Olit; I 

30,S 1. !JZ 

.... 
~ 
0 

I 

_J 



• I r 

11.11: .: J.1;,//'I' ~!.'( r/11\' :.111.1. 
:t:. 

Si111111:nn· ''' llra"\' .'1<·1'1'"''.!.""' Ji1r11.~111<•11/, 
//cm .1· 

Fe II '.\'/JU r 
T olal \\'I, J'!a:c- lf.'11;·)· .\/t1d1111C /':/>ill>: 

Cos/ i11 C1HI ,,, 

,\•o. -D•smpli011 ill '°'"· 1ro1·k L. J'ln:c ili<>P ~· .\'1111 ('11111/u,.;11.:: }l;:purlod u·ri:J:u ,'./tA'iCn11 lj 

111ncl1i11i11 1ro1·L• 1·nl1·rs .'itcrl /Y/11/ 1'"c1·ru11.~ f. Iii 111<!•11 ilCIJ/., Clln'ifl 'I X 10t; Pc~"' x lfJ 

(iJ B 1 ll c I 114111•11 "16 II 
lural ""1 890.B 293,3 4Tl,3' 

1.2 JUI 1' Rl.120 3,201 
mt O,S.'il 

L o. 4?2 

(ii> Equi/'lllC'lll btl1rHN 

fa nioce "'"' rotcthillf ,,,m Tl.9 J(i,5 52.9 2 •. 'i 1' 35,9?0 0,351 
/J.\I 0,159 

(iii) Rou.:::, i1:.1: I: 
Jtcr11a\l1nlc l1"ai111 G4S.ol 

1;4i;,4 r ~13. ;t,;t) 0.2.:1; 

J;,',I 1. •.b~ 

fM Fi1:1sU11g trai11 I: 
aJ1•n,.• 520.2 20 22.5 :\S.S 3!11,9 )' 219.MIJ I. f.14 

D.\I 2,0fJ4 
I 

Cool:111: beds i: (t') 
1l1.-ar1 Cfi11isl1i11G) J-152.I JZ77.6 24 142.S 1.8 1' fi3'J. l 1;0 0.941J 

~ 

.;.. 
rm 3,434 ~ 

(lliJ Fi11islw1& rq11ipment 109.4 281.9 1-1. J 25.J.Z 13.Z lBO FF 9,Rl3 Z,3fi9 
D.'1 3,!JJ9 

(lliiJ Ro!!cr tablu, 
l11bricoti1»1, H)dl'OHlic 
aystim~ etc. 1009 40G.G 3!12.ol liti J'4 l' 2.2•N 9.4.~5 

FF o. 1;1;7 
D.\1 7,1;!j7 

Gn11wl Total 5401.9 23ci5.4 998,3 472.4 r.r. ~!;.!rt 2.5. 112.2 133!1,3 y J 302, 41'> lB,412 
FF 10.4·'" ·, 
D.\I Z!J. i;i2 
L {J,412 

L_ _J 



r~ ,- I 
.: .. i.r:. -.J_ i~ :JiJ__'.J.." ~ /lt ~ ..... !J l J . :1. 

llL·a1·1· .lln·,'1111un!f_Fq1111~111;·,,!. • !111/d .'il1~C'~'.·l/:: 1 //111111/11111 d:: /lt:·IJL•11/111/i. '"""'" ,. l/,•111· \' 

CO\/ "' C:u.~I 111 l/11il II'/, Tu"11 \I'/, l'lrtlr- J'/11/c· .\/nrh111c l 11P1111: Fl 1/ '.\'Dll )' Caln/oJ:111 /111florletf 1·nr1n•rs .\/n·rcai. 
D.:uriplitJ11 .\'os, 

ill '"""· ill /iJllS, /f"(J/"/.·.): ll"CJ•~· """" .\" ,\'u,, 1!<1111{1111011/ //CU/S c1n·,·c•1cies l't:\11\ 11111d1i11i111:1. l'(l/1 C'I .'ilccl ll'm1 f'1r<to1is 
" l ''l' ~ J•l' Scale for billets 1 1.2 1.2 

1,1 D,\I 0,l31i Di!lrl Grids 1 tiO,ti ,;o. ,; 4il).1; 

r 
81,J2f,• l. ()./8 

F11n:nc1 c:mr.:i11g roller 

D,\I 0, 115 
lnl•!e l .J1•.o 4•'.0 .J1:,o E 1cctor for Rciccl~l bill1t1 l ;;,s ''·5 ,;,.s 
Billet cjec:i1.·.i: 111ncl:i11c ·1 13,S 13,N 13 •• 'I 

Fu mace cl;ari;i11g ·1ralki1ig 
bca111 coiu·cyor 1 l1i2, 1••2 U2 . .( 0, OS1 Bille/ 1·elita!i•:g ,t1mUJce 1 378,1 371J, 7 JCJ0.1 

18 .( 0.221 
.. 

doo1· .!.· ccm:b!1S! io11 
C'q:t .,~U:CI// 

'"'· 11v f 1:r - !2j<rc. 
'' .,!·,·: 1Su1 :c ~711: ... o,~:: 
c.o •. i:as l: oil 29 b11n:ers 

ll'aste .s:as 1·cmp~ratOT & 
cltim1:cy l 139 139 110 

29 .t .049 2.153 Fl.ln:ac.: lnc!ra,,lic 
eq~11:>me11t · i: l11h, 1 6 c .... 

6 ;I. ,(143 ~ 
l\J Fre. oil l: gas comb11stio11 

system and PiPiug l 36 JG 30 
6 J. J"1!i Bille! pusl:il:g I: discl:a>-ge 1 35 :is 35 

,027 
(j) 5'1b-lvtal fol' cq:ci/»1:0:111 890,S 2!i3.3 471,3 

1.2 119 }' b'l.120 3,201 
for bilkt J,a,::!lws;;. 

u.~I c. t:il 
J:eatuig m:d discliarge 

L c. 47:! 

., 

L__ 



' 

D~sc1·if>li.:>11 

£.111ip .. 1:r11/ bel:rcen f11n:ace 
4 ... YL>'l . ..:1",j,:_g 1.11ll 

Ec!lc: p:1/l-1.1:rt Pi11cl1 rolls 
( re1·ersible l_1Pe ) 

D1~1111 type bi!/ct s1filcli 

Ed;:.· pi>:c/1 r.:>lls gear box, 
i •. .ln::l/ic s_1·s1c111. 

P~.:J.1/11m sl:t(IY 

Sen·? chute I: b1tckel 

·De-scaling box 

Sasc frame 

(iC) S11b-total /or eq11ipm~ll 
bet1&·11n f1miace aud 
T'Ol1.Shi11z mill 

L_ 

.\'as. 

1 

l 

l 

1 

1 

1 

1 

l'11i/ \\"/. 
i11 /1)1:s. 

10.3 

5.5 

14 

21.5 

11.5 

4.1 

5.0 

_J~J.J_i ·\ Jf£;lf/ __ 'j( ~ r/,,,,._ .1/// /. 

/frlll'.\' ,\/.'('/;1111/1'//[ fq111(>11:.-11i 

]f.•111·y 

Tola/ \l't. 1•/11!c-
in 1011~. rrurl; ,\: 

u1achi1."i11;: 

10.3 

5,5 

14,0 

21,5 

11.5 

4.1 

5,0 

Tl.9 

/11';:1',\ 
J'ln:c-
11·1.1rl:, 

11. ;; 

5,0 

lli.S 

/:'1111 :(> m1•11/ liL'1 ll't'£'t1 F" ,·,111n• /;.· //11/11111; 

,\/fl('i.• to IC 

sl/11:1 

10, :i 

3.0 

l·J, u 

21 .. ·; 

•I, l 

52. 9 

l'1Pi11g 
,\ 

n1/1·cs 

F<>l',\'lif:r 
,\'1,11 

s1,·d 1.·1.111 F1•1-r""~ 

2.5 

2.5 

• 

Cflla/ll.;..·11c 
Eq111P1111ml 

" ,,.,, 

(.~(JS/ Ir. ('0~1-,,-,--

/111/ICJYled 1·f11·1011 s ,\1 c.~ icmr 
1/e,;:s c111n::1cics l'cM,\ 

l( 11/'. _l(_j 1/'. 

Y 35, !JOO 0, 3,;1 
D.\1 0.15:J 

..... 
.r.:. 
l>J 

I 

I 
I 
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L 

Dcsc,..iptio11 

Ro~1:d·i1~g Trai>~s 

Ro11);.":11:,: sl111:tls 1 S:2 
(l:o;·izo11!nl); s:ncr J:enr 
P111w11 tlrfres: <:0:1p/111gs .r: 
til"fr:11g spiiullcs. Roll din. 
SS'l,;:m, ;r 1150111111. 10114 

.Vos. 

2 

lior.'zo11/al Roll sln;u/s 4 
:!, -1. S, 6: s:>ar genr tfri1·~s: 
<:o:~,'>!i•:g, st>ii:11/cs, s11pporls 
roU s!a1:ds: bed plates etc, 
Roll dia. 4ii0 :i: 1050111111. 
1011 . .:. 

s:ai-.ls i t: s (ltorizonlal) 
Roll ciia. 390111111 " 1050111111 
z .. ,, .. , .. 

s:a::d • 1 1·erlicnl 
I~.-:•. •'£'>1 6}{ .l: ill) 
R,;/! tlm .JOcJ111111. x SS0111111, 
l.:i1:.,.; 

C1:c d11al ro!ary sl1ear 

/i:.'c;-,,:cdmle T ,·aiJ1 

:>ln•:ds •:1/1 t: !OJI 
/lo!/ d1a. 3:JJmm x 1050111111 
h>.~:.:. 

s:m:ds ·ll.12,13 .f: 14 
Rvll dia, 31:0111111 x S50mm, 
loi:g. 

S 1a1:.fs •12 (:·crlicnl) 
/: ·II d 1a. 400 x S50mm. lo11g 

TKc s1:ap shears 

(iii) s,tf>-tqlal for -r:o11glii11g_ 
tram, mter111cd1ale /ram 

2 

1 

1 

2 

4 

1 

2 

BJ.: ,.;, l./f.i'I':· .'l.'CT/r i.\· .\///./, 

llem·1· .'1ccl1n11icnl Fq11iP111t·11/ - Rol/im;, No11i;hi11J; 
//rnn· /t.w·1· 

&: /11lc1·1J1erlifllr Trai11s 

Unit 11·1. Totnl ll'f. J'ln1c"- J>folc .\lud:iiic 
i11 lo11s i11 lo11s. u·or~· 0. 1ro1·k slto/> 

111nrlt111i11g 

53.S 101.1 

40,2 lG0,8 

29.15 59.S 

54,1 54,1 

14.S 14.8 

33.4 Gfi,8 

127.2 

54.l 54.l 

2.0 4.C 
G48,4 

i'iPi111t 
&: 

l'f1frcs Steel 

FUL'.\'JJ/t l' 

/nm 
.\'011 

Fe1·ru11.~ 

CataluJ;ue 
Eq11iP111e11I 

lmPorltd 
items 

C:usl iu 
1·ario11s 
Cll'r-re11cie1 
" ul; 

101,1 y 213.250 
D.\I z. 688 

lG0.8 

59.5 

54,1 

.i:i, 

(.;()\I Ill 

,\lexica11 
Pes1~f ,, 

" 1 (J 

0.24ti 

14. 8 "Cos/ i11c/11•fes i11 "sl. cni·s" 

GG,8 l' 173. 72t:>,•W> 3ti$.OOO 
D.\f l, O!JS, 400 

121,2 

54.1 

4. o •cost i11cuulas iii' sl11~urs" 

G4S,4 

I 

..... 
~ 
~ 

_J 
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_!_i,.:_!_~( ,\_ /./(;//'}' .'/:'t.l_h_S..::_ljj,I~-

l/cnl'.\' .\Jc11:r111ict1/ ::If·' ip11;,.,,, - F111i.\lti11.11 T r11111 ."'.1, 

//,·111·y i!c.'tl-. '.\' Cu£! 111 C:t1\/ Ill 
L'11i/ Ir/. Tula/ 11'/, J'/11h·- J '/111 c ,\/,1d1111c /'1Pi11>: Fl JI!,\'//// I' Cfllt1/11.::11c /111parlcd 1ario11~ .\/c.nrn.1 

De >C7'i!>lio1: ·.Sos. i11 luus. ii.1 /011£, ,...,,-).: .1: wurk· :>liuP .I: .\'u11 Eq111{l111.:11l ilc111s t71l'YC•lfiCS /'C\o1:. 
mnchi11ii:~· 1'11/l'CS Steel /1'011 Fcl'~o11s x 11/' :c 111 '• 

T~1·0 Fi11isl:i11£:_ Trains 

Roll slaiuls I 15 rcrlicnl 2 48,15 91i.3Q 9fi,30 y 214.510 0.,241; 
Roll stai:ds I 11 t·erlicnl 2 48.)5 9ci.30 9fi,30 D.\I 1.604 
J: .. ll dia, 3ii0mm x SSOmm 
11.n:::. 

Roll sla1:ds ,; 11; J:orizonlal 2 2s.015 56,15 5ti.l5 
: 

I'.dl sla1:ds I l S l1qri:o11/al 2 28.015 56.15 56,15 
R<11l dio. 3,;omm x 850111111 
101::.:. 

?..>!/ t: slr.1:d cl.a1:gi1ig 1 10.5 70.5 i0,5 r i3,nJI) o. 744 
cq:1i?mc11/ set D.H 1).1 :i!J 

G:1:"de (q11ipmc11/ l 85.8 85,8 85,8 r lfi.2·10 0,533 
(!:. is:i1:g sla11d .S: guides sel D,\/ O,O!JH 
loo:>ers) . 

- ..... O"c com!•i1'alio11 ltro C"Ya11J: l iu.s 16.5 l<i,S y 3r;,oso 0.271 
"""' <i: l'v.'ary s:.car ri11 l:eauy D.~I 0,163 V1 

jii;isl1i11g /1·ai11 •1) 

(,1:e rotnn· sltcar (i11 light l 1.5 1.5 7,5 
fii:i~l:i11;: 1~ai11 •1) 

sc,-cp c.'.:t.'(', lmckcls S: l 35 35 20 l:i, 0 
i1;c!,,1cd 1·v1Zer la!lle 

(fr) s:,b-lolal for fi11islti11g 520.2 20 22.5 SS,8 391,9 }' 279,S./(1 ! , lil4 
lrai11s °'"' "s/1ens" D.\I 2,004 

·, 

L_ 
I --~.~ 



... , .................... . 
J 

..GlJ. G_(_]Jt ; JI '/' S !:.J.I..l!.• ;;_ :.j II. _I,_ 

llcat'_I' Jh-cl:t111ia1/ /;'q11if'mi:11/ - Cuci/il/g /:I'd~ S: Shc:11rs ( /i11ii,;i1i1.',!,' ) 57. 

"•'"" \' J/1·w·1· /o'(J I '>.'i J/I I' f_'tJ °'! Iii f.'11.\/ "' De sC'1·ip1 io11 }lo ... Uni/ 11·1. Tott1l WI. l'l<ltc·- J'1111e .\111cli111c l'iPiu;.: .\'u11 C111tilo;.:11c bi:PCJrlcd i·a,.,·w1s :.:,·A:irnn i11 lo11s, i11 lu11s, 1ru1·k 6: 1ru1·k· shu,' .f.: 1·11/t'C!S slccl /1'1111 Fen·u11s Hq11ip111c11/ items Cll>TI! '/ ,. , C $ /'CHI.~ 111aclti11i11 •. 
" l (/' J' I r1" 

Tno Coo!i11;:o l>rds,,__ 

t::>f>l'l)Qc:l1 lro11;;/is J} '""·:, roll scr 2 111,G 3·J3, 2 343.2 
i' 4:'7.4·1? 0.-171) n1i:•n1:c lro11&l1s 
D,\/ 2,5t;H 

Slrni.:;iilt•1i11.:: ;:rid ;] C1.tt,!i1:~; an.~c 

r.nl·1·-t.1f>•• covlii;I: area 321. ?5 li·J.1. 5 1;.J3.5 
.4.1:,..:awg dt~·ices 

Cl:ai.1 t.1»1 discharge 
de: ices 2 9G,2 192,4 192.4 

.• \la1: c:ooln 2 3.9 1.8 
1.8 

S1':cr.1·s ;,, fi11islti11r:_ li111 

Cold shears l: 111d P11sl111"s 3 41.G 142.8 1·12 .. 'i y 1!2,721) 1), 4?0 ..... 
~ 

D.11 O,R1fi 0\ 
SC1'n) c:lmlt & b11cl:c!s 3 s 2.J,O 2·J.O I 

Ginltr ly:>t ca11g1 3 32.8 9d,5 9S,5 

(11) Sub-to/al for cooling l4f.2,2 1211,li 24 142.~ 1.8 y r.:10. zr;o 0,940 beds lk sJ:ears U'i11isl1i11,g) 
D.\I 3,434 

L__ 



J. --, 

• £:.JJJ. ~:JI<~ llT_5.L U Jo.~·-.~ 111.1. .-i.""', 

~':J~C':.11111rnl _L,r1:1'.f_~J ~ 1:111 ·~I. '.!.ll'L'"•~"'''!'I -,,,.,,,. \' lln11·_1· 1-'l 1/ ',\'/I/I)' Co~I 111 ,.,, .. , ,,, 
l!11i! ll"t, Tola/ \\'/. J•/11!,;· l'la!c .\lod:i11c 1'1/lmg c n1<1/11.::11c /111pc,1·tcd /'fli'i1111 s ,'./CXH 'Ill 

DrsCTif'licm Nos. i11 Ions. i11 /ems. 11'1)1'1.- & llCJl'k sl:o,' S: .\'cm /.'q111{'1.ue11/ ile111s Clll'l',CllC:ICI J'r~v;' 
111t1d:i11111~ r·tl!r, .. s Sire:/ /rm1 F.:.-,.,,,.' "' ](,'' \' !•> 

Fi•1'sl:11:~ Eg_:o:f'wr111 

Ci.1:!11 disci1nr,.;e 1iet"ice 1 25.5 25.5 2:i, 5 D.'.f o.~21 
Ci 11:1: .l:s.'i:ar.:.· dc1 ice 1 so. C) 50,0 ;jt),i) !J.'1 0.·122 
C1".<:;1: Cl":JSS ! Y(lll:)_, ..... , 2 2ti,:) 53.S .53 •• ..; [J,\f O.·t!H 

Coliccli1:g pocket S: lta11d 2 1.ss 15.1 15.1 o. :J?:t 
pili11g tables 21111, 1011g 

S/n:,;>iug equipmc11t 2 6,6 13.2 13.2 D.'1 0, Oi!I 0,3·i!J 

Bol."llt:m buufo:; i11slallio11s 2 190 3110 200 180 FF 9. tll 3 0.371i 
/J.\J o,r.1.; 

.Pack take ofj stations II 2 23,4 41;,s 
co/1cctio11 grid ''" s D.il 0,333 u.12.; 

Tiro drPositi111: grids 2 19.2 3S.4 3S,+ D.'1 0,098 o.Jn 
/ 1\r.;:lu i: c11t >")' pi1:cli roll _., 

~ 
SC'i -J 

G·uc!c t1-u11.:;l1, s11·ai;Me11i11g 2 l-1.-15 2,, .. 9 20.0 S.9 D,\f 0.f;!JS 
wnc-ltincs, roller, s••i,•1l train 

Roll • .,. tahlc frnmn 2 20,55 41.1 
p,.s:. -ofi de: :ccs 

41,1 D.'1 0.2·12 0,21-1 

C'J:!,·ct:•:.~ p.,ckets 
r.;i1·v11 :>l.1!,•s 

Ci1niu ddi1·c1·ing dcl'ices J 27.4 S2.4 ,,:: •·I D.\I 0, 5,~7 O.UI 

Ouc rcba1· bc11di11g devicc l 22,6 22.ti ?? . 
.... 11 m: O, l·l:i o. 2~11) 

C•:o! lra11s_fer car l 11.0 11.0 11, II n.'1 0, (J,',9 

('·i) S:cb ·total for fi11islti1;g 809.4 2S?,9 1-1. l J,j.J' :! 13,2 l&O FF 9. !113 2,31;!1 
tq:L)lll?1l: • D.'tl 3, !t59 

L _J 
L::--



f I 
J;.\fl ,( 1.1;;11r 8J:CT111,\' .1111.l 

/lcnr•y .'1erl1t111irnl Eq11i/>111L·111 - llolli•r 1t1l1lcs, l11/11·icnlio11 G: Jlydrr111lic s.1·s/cm1 elc, 59. 

l/Clll\' /h'at',\' FCJ l',\'/)/ll' co~1 ,,, C.1\1 Ill l/11il 11'1, Tolnl 11'1, l'lr.lc·- l'ln!c .~lnrhi11c l'1/'i11g Cflln/u;:11c /111/>r-rl•t/ L'UJo'iOllS .'./tJl.lt'Qll Dcsuiplio11 J\'01, ill 1011$ . iii lo11s. 1rur~· t: 1rurk sl1u/' ,\· "'"" Eq111f1111c11/ ilc111s cur;-.~'"'"' /'c~·,~ 111aclti11i11!f1 1·uif'cs .'ilccl ll'cm F't!l'l'flllS )t lo'' ,\' I'/' 
Coolmg bed nm -off 2 n 142 J.12 D.\I o.~23 l •. 172 rollu 'ahles 

''Ollcl' /ables framH 
1111·011 Plales 

Sl:ca1· roller table 2 51,6 115.2 ll5,.I D.\I o.~.;~ l. !)Jj 

Loadi11g roller table I 30,5 61,0 61.0 D.'.I 0.1R•i O,:;.~,.I 

011e roller tnMc l 36,S . 36,B 36,/l D.l/ 0.100 "· :122 
Slops, disa:>p1a;·i11g seetcril)' 21 2,45 51,6 51,6 D.\I 0,3.11 o. J 110 
L:1h1·1c-atio)11 S1·s1c111 

Ct'11iral Oil l11b1·icalio11 1 . 29.4 29.4 29.-1 D.\I 0,82., O,INO Cc1;t 1Y1l g1·et1H' l11bricoli011 l 29,4 2!1.4 .19,4 

Jl.nlm:1lic Syslrm for mills l 85,2 S5.2 RS,.I ... 
""' St:ra," Coilcrs 2 B.1 11,-1 11.oJ O> 

I PiP.·s li•1cs l: t•akel for 
35} sc1·nre tt·ater I: 2 66 ti6 IJ.ll 1.1!>4 com,.,1·esed air 31 . 

Sln1ct..,res 11scd i11 111ill 315 375 1' 2.200 s.ru 
D.11 4,:s.;9 
FF 6t:7 

(vii) S:1b-lotol ftw rolln 
tables, -lllb,I: 14ydrtaclic 

1009 -IOti, ti 392.-1 ,;,; l.U,0 

S}'Sfe»!s• etc. ., 

.. 

• • 

L 
I .. ~ L:" 



f 
I 

L 

• • 

1.;;,'.;1.11ll. 1/1./ .\//://'.\//I.I. - ,\/f(//.l.\"/Cll. I'/ .. \.\/' I l',S,:.. l:.!,.;. ,., ,,,. •'I, 
:)11111111111'\' 111 llt'<ll'\' .li•c/,111111·11/ /·.'11111{'1111'•11 ,\i111111/11d111'1•1.: dd111I 11111/ <..11.\/ I /', F, , ·/,.;11 J'c "'\ 

• • J•nrrs ">'C ;,, f'c/11•1111·1 /'•1" 
//c'll,"\' llc•ll'\' .·,, ,\11/:I' "'' ,,, c .. ;i-;-;;---

To/11/ \l't. l'/1;!.;- • i'l111.·: .\111r/1i11.· J'i,~i11;.: ,.,,,,,/.,,i;.·1c lt1','>11;·1.:1/ 1'tli'111•11o ,\ft.1·10111 
.\"o. D,·srri/>li:m i11 /011s. 11·.,,·1:.;:; 1ru1·/: ~/:up .l: .\'u11 £11111/1111••11/ i"•111,; (''11'/'L'<1~1c1 J'.:su' . 

(i) Sir.!> l:n11dli11_:: l: cl1aJ11i1r,c 
S)' .. "!r111. 

(ii) Sit:.'> r.,·tmclio11 mu! ;·citcl 
s1·s:o11, 1:;',~rolici1 1·111/cr lt1blcs 
i. sidci,;u:dcs. 

(iii) 1·r1·1in1l setilc brrn~·cr 

(fr) Ro11.i:l:i11.i: .\Ii/I Dc-H'n/il'i,i: 
w:it 6; n,":>1'0llcli tnblC$, 

(•") 1:.,11.::11 .\f.!1 R..illc1· tr.!>lcs, 

(l'i) Fe>111" l1i.i:l1 J"tl"t'TSiHJ: 
1v11.i;l:i1" mill 

(!'ii) \"r1·ticnl Etf,::rr .\"o. l 

(rf~!) .\.J1: !: ..... i· .... rsi1~; Ruu.::1':i11g .\lill 
o:;>;>i·onrli /c:iik c1n11;>1.;:;i: 

(i.\") .\'011-t·trc1·si11g roiq:ll mill I: 
1·c1tic11l £1t,:cr ' Z 

SG3,l 

579.l 

3311. 71 

l-13.3 

373,,;1 

170.01 

22:;.1G 

431;. 91 

JOO!J. n 

(.\) Dc~n)· tnblt cow,lc.i: I: 'J'Ofary !J.22.1 
crv;i sh.·C1r, 

(.\i) C"~!>lc ;>11sl:CY /; Skid S 6 
DC'scali11g 1mit 

(xii) Fi11isJ,i11,.:: h-ni11 

(xiii) R1111 011:-tablt system 6 
L•H•il!'lr coo1inz system 

i:;g 

5083.94 

688,lS 

11111ri:wi11J.: 1·1i/1·1·~ Sli•c/ il'lm f°•"l"l'n11s x Jt? 
11 

x 1•1 " 

.215, :! X·J.J J7S .. 1 35,U 11,2•1 

120. 0 l 03, 1 3J1i. ·I 

10.5 11 .... 

3.1 35. ,;,~ lo.:. 53 0,.1 

3.1 tiG.~3 .;!(ljJ I 

23.5 l:!,5 

7.S z ., ... ,,, 5.1 

llJ,11 ::1l •• 'i 

J'f,S 3.J,1iH ll,5 

.J1l. 3 3,;5_.J 

51 .JS.3 32.ii l.l 

l3, l l l .~5. ••!> 3·1. •>5 

343.SS 390,9 120 .. 1 

2!J3.41 

73·1J>1 

1!13,2 

941, .,, 

lllti,0 

3851,l 

33,0 

L.', S, $ 0, G!~2 
F, F. I0,23.'i 

F.F. 

J', F. 

F,F, 

F'.F. 

!J,025 

Ii, 53!1 

2,032 

3, .-.1.1 

L.'. s. $ n, 2,;., 
F. F. J.1, I 1:S 

F.F. 

F.F. 

U.S.$ 
F.F. 

1. '"'" 
5, 57,; 

fl,llSO 
lrJ,fi(J!J 

F. F. ll ,20:i 

F.F. 2,hl!J 

u.s.s 24,fi40 

U.S.$ 
F.F. 

l,fi90 
9. 119 

l.-l:N 

l.355 

f), l1••fJ 

0,4()3 

i.1 :n 

0,,123 

f), 1)51 

I, Cll5 

/), f)ti8 

:J, tilt 

1.137 

z. 525 

S,549 

l 

... 
~ \D. 

I 
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I 

L__ 
I 

'·~-·.~111111. /111/ .'i//i!/' I/If.I. - .llft'I/.\.\'/( .\/.I'/ .. \,\'/' ,,,, 
________________________ .,.,... ·"''IOIHJllf\' ,,, J.'c·111· \' ... , •• , ,· ,,,,,. 1:1 /.'trt1f11:1 ,,, .l1111."ll11t'/1t,·111:' tlt•/11 11 ,,,,,, ( "~' -

J:.-11: .r ~ .. , y /'11/',\/1//l ~ 11~/ Ill (.i,1/ 111 

So. 1>.·1cript1011 

(1'·i11) l'i11cl: rolls, dorm coiln 
cv11rllc.t I: m1.nli11ri., 

, .. ,) Coil T1'r.1:1.r~1· l}'llcm ~. 
c/.J·tcalwg S)'Sle111 

( ni) Roll cooli"f S}'SICNI 

I: Roll Tun.i"8 "'°' 
Grand Total 

Tu/11/ \\'/, 
i11 /om•. 

8ti0 

l5SO 

Jl91.94 

l50S4,G2 

-~ 

J•1t11.·- J'/11/('· .11111 l1i11r ~ '1f'm.i; C11/11/.1.i;11r l1111>111·1c1I n1rfo11111 ,IJ.o;;;..,,., 
ll'lll'!• .~· llUJ'A' ,,,.,,,. - ,,.,.,, J~q11i{>1111'11I ilc111.• C'llYl'Cl/C'il!M /

1
c·111\ 

111ncl1i11i11i: r11/1 "~ Sic£/ /r1111 Fc·1·1·1111~ .1· /!1 '' .1· /ti " 

41,5 ·I!'.~; ,,, .. , .,,,,,ti F. f', ll. ;j:JIJ u,5:J4 

Jl,j:J,l '''• ,, ::z. ... :Jl !J, 5 l-l:i, r. If,!>, s ". ;,;:4 Q,1411 
F.F. u,Z.S'f 

SGli,S .JU(),., 1iJ, Ii l li·l, ll4 U,S,$ 5, 'f1S z11,2r.4 
F,F, o. 119 

l:!51. 'IS 3115U •• '\.'i 3«!111, .:;, ::11.11;; ~:;.11 :J.'U,54 101J4.18 t.:. S, $ 39, BJ.I 31,811 
F,F, 1:!11, l)f):J 

I 

_. 

~ 
I 

_J 



J 

L_ 

• 

/.~:!.;"'"'·I/ti'/' .\1 W!~H!' !. :}l}_<.11.\ \'[( .. Ll._l'l:·~'L 

/!~an .\Ire' 11111rnl l.'1J11•f'111r11/ - -'~l!.!!!_1!11u~!.'!.l._n!:!L ~·0!.!:,,:i~':i .\'.''!:.''.'-· 
i!o·11 " /.'1·1111 f11l',\'/1UI' 

I>ucrip:io.i .Vos.. l/11i1 I\'/. Tola/ 11'1. l'/"1,·- /'/t1!1· .\/"' '.1·11· 111/'111:.: 
i11 lo11s. ill lu11:ii. • ,...,;·L· .i,: 111u·L·, :i./:111'> .i.· .\'1111 

!i\!:1'1 Cl <:»..;in!;! .S\·S!L~IU 

Tn11:.•lcr Cars 
Ca>. 150/v•:s. 
ll•lin1l ~car 1·.·1luccr 
!>. C. motor 37 L·IC'. 

F:in:r.cc At•> mac:· I'.oltcr lahlts 

F11n:nc.;o "·~>nH1c/1 1·.,11.:r 
tn.'•lcs, J scclio11s,l2111 I01ig 
('fl('ll. 

z 

i).u~l.-rs .JSSmm dia. x l5751nm r.s 
1 a:.1.· in1111rs 4 
C.,•11r 1·Niucticm 1111ils 
(',,ri; f>fa/4•s 
4-r>. C. motors 52 tw eack 

4 
B 

Sin~ :rci;.;hc-r l 
(J;; '°''' caJ>acilJ) h)'CIT011lic 
lr'. 

I>: sa>1>cari1ig I; SlaliOHOry 
st~s 

F·:~ .. nrl' c::nrt'i•1;; 
1:.-!lo· •.-:'!cs - ''"" 
l~111 lo~•-~ ~~i1 sec. 

Roller "'5Jmm d.'a. 
J37S barr1l 

Table frames ~ 

Cear rcductiOH 1111i/s 

C111"11 ~'lilies 
Z·D. c. rNolors lo.I h1• ndi. 

z 

J4 

z 
z 
4 

96,5 

2. 1!14 
21.0 . 
5,0 
Z.25 

o.zo 

ll .J 

Z,194 

Zl.O 

5.0 

Z.Z5 

,,,,,../,i1:i11,;;. ,.,,,, ,. .. . '>lrl'I 11·w1 rcn·o11s 

193 l !13. t) 

l!IO 190 
~4 x-1 
20 2() 
l8 l8 

o.zo 

U.EO u.z 

95 !15 

-12 ./Z 

lO,O l<> 

9.0 !1,0 

,,_ 

('11/11fo.-:111: 

Eq111/n1"·11I 

o.zo 

• 

I / ·. "i,.; · 12. ;., 1•,.,,,, 
1 rn·1:1 l1 I·,.,,.,, • 1 •. itJ / 11101 
J'n11 111 Ftl•r•mr.1 I ~11•:. 

t~~·. 

/ 111/'M'l t••I 

'''"'' 

(.11\/ ti: 

l'IJY'lllitS 

cu rr1111cies 
x ,,, .. 

$ O.fili2 

F. F. B,551 

Cu~' t•I 
,I/ tXlt'UI/ 

l 11sos 
" 11/' 

"· 1:1 

Priu b1clmJcd i11 Fur.;aco 
alProacll rulltr /a/,lu, 

·, 

I 

I 
.... 

V1 .... 



r 

L 

l!i:!•ww /1111' .•ffWJ' .\:ti.I. - .llf("//.l.\'f(AI. J'/.A.\"f 

//c111·.1· .llcc::11o1irol F.q11i/>1111'11I - .'i/11/• 1/1111</1111:,· ""'' C'l.111';.:ill,i: 5_.1·s1e111 
lfrnn l/1·u1 r ------r{il',\'/J/O' 

l'11il 11·1. Toltll 11'1. Pini~- Plt1lc- ,\lnclimr ~'1f't111: 
~~scn,lio11 Nos. i11 10111. ;., 10111, • 1rorl:-': H'url: a;lwfl ' .\'011 

t::!J' nrr Mt1·-Co1111crtj1rc 
~ll .lm IOI/&. 

Rollrr 455"'"'· 'i•. • U1St11• U 
krrel 

Tablet JN,.,.. 

Cea r r«111cl i0tt •Nil 

C111·h /)la!C'S 
l DC fllOlor 10-I irH' 

Sl1:!i PHsl1C'rs &: r•·h·" d·ids 

Ccu b01ttt1 (llelical gHTS) 

Ratlfs 

Pt.slier jt-amn 

Ccx:crs 

Skids 
4-1110/ors D. C. U tH'. each 

{ i) S:cb•l:>lal /cw slab l1ai:.dl1141 
~ ~~i~ S.) sl•1t1 

l 

l 

I 

I 

2 

, 
z 
I 

I.II 

IO,O 

s.o 

l,25 

6,85 

lS.ll 

6,SO 

T. riS 

u.so 

45 

10 

5.0 

4.5 

JJ.10 

37. 1;() 

13.r.o 

lS.30 

15,00 

81•3.l 

111nclli11i•1::. 1'11/l'es Sltcl /r1111 1",r,.cms 

4S 

10 

!i,Q 

"· 5 

JJ,10 

37,.;u 

13.••0 

l;j.31) 

25,00 

:us.z ,.,., JT.~.1 25.00 

. ~~--~ 

C11111/o.i:11c 
1-:q111{11111t11/ 

o.zo 

/111/lorl.U 
111111a 

• 

Cos/ 111 
1·or111111 

c11rr~11clu 
1t lfJ 

,,·:. 

('11\I 111 
.\/c11ca11 
l'c \".\ 
IC pi/' 

Prlc• i11C'l11d'8 /11 F1m111c• 
d/1-,,,.ch roll•r 1011111. 

F. F. l,li11 

1 ·. o.r.sz 
F. F. 10.235 

O,tili.'I 

l.421i 

I 

.... ....,, 
N 

_J 
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• .. 

I;;:,; .. '''· !.!...':_:..~'.21.l..!L~!J.J:_L..:_~:1 .... J!:_l_'JJ. ·!Li.'.l_';_.y1_· --
1/((1:' r .\/ 1•ci,ni11rnl /:'" ~ :t>~~'~·!J. .. J.'l!.•!J!.!•! .·~'!!.! .:\ J! .. ~::'.l 1~1..::·c"'r""1'--"1...;·u:..i...;• '-=''..::.>;,."--------~-,.-,.------,,-~------------------------='""'"-......-.."'i1ii1::c;;;11::1.~\'...-....... /i n.n Ful'S/•lll' Cc.st i11 (.'os! "' 

l.'11il II':. Total ll"t. Plul~- J'/11/t'·- ,\1111·/1111(' /'1/i11•.1: Cutalo;.:11c /111fJ01'tc1I 1 ur1"·1s :.:~\/l'Ull 
.\'os. iu lous. ;,, lu11s. rnn·!· ,C· "111·!· .~: • .,p .i; ,\'0,1 1:'1111iP111c11/ items, c;r,.1't!:Cits }'cvH I>cscn,'>:1em 

Slai> E.1/ractiou S1slt111 

Tno slnh rstractora 
101;,d l~i! ;,,~ 

CNnl>.irrs (helical l,\1cJ 

Ex:nictor arms 

Extn:('ltn' /ntN1ts 

s:·n•ts 
-1- .. ::vtors 31, 3 J\H' IJ. C • 
.i-.. ~l.,1vr1 31,$ D. C. 

F"n11rc dr!tl't.·1· tnhlt's l:ro 
1 ~ • "'. ca!"l1 ( J sccli0111J 

R'.>1!.·rs ../SS1HNI. ';." lS1S 
b.1rr.-l 

Tahlt /n:rmr1 

c~,,·,•, Pf11!c-s. 
3-1, D. C. motors S. S lflt1 Hd.. 

ri.-r ;.··ri·co•:•:C"clilfi: la1>le 
l l • .:.;_;,._· l:.1~. 

Rv:!.-rs 
:a'•.'\· : .-.ui:~s 
C:i;·', Plnt('s 

S'a'> ~'":r ·ut tab It 
::u: llJ•l • .::. 

t 

8 

B 

J6 

J4 

2 

., 
J 

16 
J 
2 

F.;,!kr~ -1$5111111 dill 6 JS1S NUN. 33 
T•'1-•lc Fn1mcs Z 
C1u·!> !>/ales 2 
JJ,DC motora 5,5 hi Hell 

2.5 

9.Gr. 

S.3.J 

J.84 

2.91 

J2.0 

J.l2S 

2.Sl 
ll.O 
2.lS 

.2.11 
ll.l 
4.4 

20.00 

77.3 

42.1 

29.4 

JOl 

2.J.O 

4.S 

43 
Jl 
4.3 

91.4 
2.?.~. 

,;, $ 

• 111nC'l:r11i1r_-.: n1/1·c•\ .'\!t'd ,,.,,., f•'>'r1111~ i: 11/' i: 11/ 

71,3 

42.1 

2.J,O 

". 5 

Jl 
./,3 

.,., .. --·-II,.~ 

211 

.?.~'. 4 

l•Jl 

<IS 

1;,l,.J 

F, 1'', J,9or; 0,1).17 

F.F. 5.119 1.20!J 

Price i11cl•rd1d in Funrace 
tltlii·rry la"1u 

Price i11cl:iJ1d 111 f11niac1 
de/it·ery la/1/., ., 

·~1 
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VI 
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.t:E:.•:i.:.·~-~U:H'_'lli_l:...:_}1!.' :1 t,\li .. i.£ l~! .• J0L 
//c111·1· .u .. ,·~~1:1.·11·1:/ r;,, !!·~-·~~·~~~·'.1:1-..!L~'"'" ,.,, ·111.',/n, •· i, --------------------'~~:...:.:...:...:,;/,w·1· /ln11·1· /-'11/',\'/1/(I' (.'IJ~I 1,1 ('.,,1 :•1 

l'11il 11'1. Tolal 11'1. l'/tltc·- J'lut~- ,\lt1d:111c /'11'>111~ C11•a/1,~11c /1u,~.,,..'t1I 111rir1•1s .~:'""(fl•I 
J\'os. ;,, lo11s. ;,, '"""· ""rk 6: 1ro1·,._ 1/iuf' .I.· .\'1111 l:q111f'111c11/ il.:mi;, c11n·.:.1c1's l1c.,,,~ 

IH s c-r 1/>I io11 

A2PronC"l1 Roller Table 

J ~. i:-. Ill 1,u:.:..• 

RollC'TS 45Sm1H It dia. It 

I ;i ;";i 11:i11. lo11g 
Tc:>k /1YJm•s 
~l:>•u•:s 

18 

l 
z 

..t•'.:1<'n~lc E.11n· S.'dt';•11illc$-!1ro 
"f.11 it .. :.~·, TUC'k 6; ,iHIOll, 

U1tlC'1'i11g (1'/>e. 

Cffr box•s 

Pnsl:t'r l>ars 

/lc.':d asscm!ily 

Coi·crs l: j1YJ>11c~ 

Pi11iu11 asscmbl_1• 

• \lot ors 1 S lac· D, C. ·l:c-o 

(ii) S·c~-T:.:alfor Slt:b 
E.1·•;-=ctio11 .i; reicc: systc"'~ 
·~~ 1wcl: roll1r tables I: 
Sitl•pides, 

2 

2 

2 

2 

2 

J..8 

12.0 
0.6 

2.1 

l.85 

4.85 

z.s 
S.65 

S0.4 

12.0 
1.2 

4,ZO 

3. 'IO 

9. 70 

s.o 

11.3 

519.l 

- ...c:_---

111aC'lii11i111! l'ult-cs .'itccl 11·1111 Fc•o•o.,i; 11 lf) 1i x /•i '• 

120 

12.u 
l.2 

9.11) 

s.o 

102.1 

:i:i." 

.J.20 

J.1/J 

ll.3 

JS•i.4 

/'rice i11cl11du i11 F11n1ac11 
d•ti1·11ry lublu. 

J1r1cc iod·u!.·tl in F11Y11ace 
dcli~·•r>· 10!1/u 

FF 9,fJ25 1.2~.i 

I 

.... 
Vl 
~ 

I 
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I .. · .. ,, . :· .. ' .'::~· _::··~'-·~ - . : : ' .'.' ·. "/( ': .' •.. ' . 1,\ '! - ... . - . - :.; 
l!t.·f11·y JJ..·,,·.,,uto/ r'l''"/'111t·11l ~ 1 ,.,. 1 ul ''uh· /;;·cuh .. 'J", 

11<·11 .I' "•'Ill .I' Ft J/',\'/j/ff l.'11 ii 111 Cu11111 
l'111! \I"!. 1'v.'a/ 11 ·1. J•!o•.·· J'/n!,•· .\/t•rl. /I,{' !':!1111;; c111111 .. ::11c J,.1f1111·1rJ rU//IJll~ .\: tJt I( Qll 

[':, ... St.:1·.,"'> .. ,n, .\'os. 114 :"''s· ltl /l)U$, 1rnrk .S.· /l'Ul'k ~iiuP " ,\'(}// /;"q111,,111c.11 11c111s c·1rre11cics l'e\n.~ 

111ncl:i11t1:" I II/•('\ ... l{'r/ Jrn11 Fer1'11•1.\ " Ill .. IC I(/ ,, 

1·t'r.•:rr:; Scnlt' !o1,•a1'er F.F. 8,538 o. 0•;11 

nrcf:"!t::'CS S.· }:o·•s.11g. l set llO llO llfl 

Ro:.'> l l -ic1 1.'35m111. d14. x z S.9 l 7. s : 7. s 
-t3J w111. ba1·rt'! 

.~!tt:•! dr:: r ~ea1· box l Zl. 7G 21. 7G :a. 11; 

.\:n~'' 1lr'!·: c s:~a'! aSS)'. l 5,0 5,0 .'i.O 

Ler..1 s'>.-.:J.';: csn.(1miv.lyPt) l 12. ,; 12. (j 12. t; 

;:"·~·,<:-.·ca,. .!>·1: c l 59. r. 5!1 . . ; 5!1,li 

Co., ... :.,:;: .i..Jj;cs l 3.4 3.-1 3,4 

Cm-Y:er asse111blies l set 2.5 2.5 2,S 

.:i."'T,~ ~ r.sscu1b::rs l set 13. 0 13.0 1.1. I) 
.... 

l,J'I 

[, ·. :.\~,· ! 1 /l • .'• 0,9 n.!l v; 

' ...... :), l set 3::. (I :;2,0 32. (J 

~ ~· .·l • :,.·,· :J" tlSS). 1 :;c: s.s ·'· :,,' ·'· .~ 
re ... ! f:..!:'o s l set 2l. 0 21. 0 21.0 

.'.'.1:~1 dr11 c Co::pli1:g l 0,35 0,35 0,35 

c ..... . ;tl:· . .,::s l l ,S'i 1. sr. l, Sfi 

s:a:n. a,1s.. plal!",}rm l sel s.oo s.oo /i, Iµ} 

u·a:er Coo:n:.:: l:~adCJ"S l 1.50 2,50 2,:'.iO 

{w) S:.!1-:o:a/ jor t·crtical 330.77 10,50 17. ,'I :.n2.47 FF S.53R o.or.o 
Scale Brtakn 

L_ 
I -- L-.-
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L 
I 

~!}1.__J}J_}]_' .>; rJ:IJ• )Ill. I. • .\I/.'( 11. l.\'/C A I. /'I .. I.\"/ 

----------------------'l""lc::..;n~1'-·'-1·"',\""l=-c.:.,rlc-in"''"'"-r"'n"'l...;E-.1J"':':'11"i{l...;1.;,;11c11l • Rn•1:;/ii11i; .Hill nc-IC'nli111.:, l'•dl I; AP/lnult'/1 ln"1ci 
,frm·1· llM1·1· f'fil'.\'IJ/ll' Cos/ ;,, 

. Uni/ 11·1. Total Wt, J•tn11,"- l'/nlc- ,\l11cl1111c l'iP111>: Cn1at11.:.:11• 1111eorl•d 1·ario11s 
Duc-1·;:ttio11 Nos. ~ Iona, i11 /011$, 1forJ.· l: 11·urJ.· s/1u/I &: .\'011 Eq11i/1111c11/ 1/01111 currc~cin 

[l,· -!'cnlil:r l/11il nmt Roller 
Tn1•IL'S 

.,\p;i1-uncl1 1·ol!c1· :nhl• a11d jill•r 
~• • .:>n,.J..,,1~t: 
1Wl:•l'S OJ,).;,111111, d1a x 1515 
hnnd 23 
Tr..'./(' from•s l 
A~1-.111s U 
C111·1i (I/nits Z 
23 DC 11/0IOl'I 5, 5 Im· tacli 

Tn o .·lei i11sl11!11e t11/ 1)1 Sidt1.•11id11. 
Rae~ l: Pi11io11 cc11l•riiiz IJ"P• 
s. :.13 Ill 1011,g. 

C: cni· l>ux('s 
( l:clit:nl x~111· rccl11c.r) 2 

P111l:cr ba1·s -~ 
li<<1<! ass:;. co111/llcl• 2 
Cu:·ci·s 2 

P:i:ivu asse111bl\' 2 
2 DC.: mo/ors 1. '5 lt11• ncl1 

I>c-Srr.li1::; Slni.od 
J. ;.; '" . lu1:g 

F1·nu:c l 
1·olkrs ..;55111111 dia. x 1S15111m s 
bnrl'd 
J/ccders, l:'Olt cs I: Pit>i11g l set 
Co1·ers l: hoods l ,., 
S t11otors s. S J.·11· D. C. 

(iv) S11b·lotal jor DcScali11g 
u11it and af PTOOcli tablcs. 

2.1-1 
15,G 
0.055 
l.35 

2.1 
l.SS 
4.S1 
z.~J 

5,64 

3,S 
2.SG 

0,4 
5,G 

,;3, 0 
15,r. 
1.2 
4.1 

4.2 
3. 1 
!>. i·I 
S.llS 

ll.28 

3,5 
14.3 

0.4 
5.•i 

142.3 

maclri11in1t 1·a/r'u SlcC'I /1·y11 Fcn·o111 1t l O' 

3.1 

3, 1 

15, Ii 
l.2 
4.1 

J,0$ 

3.5 

s.r. 

35,li,'i 

1'3.0 

4.2 

!l,'f.I 

ll.2.,· 

1'1. :J 

ll.i2. ;i2 

FF l,Br.4 

FF O.MB 

0,4 

0,4 FF 2,(J32 

67. 

Cn~I m 
.~lcxiC1111 

.'
1UOJ 

J' l'f' 

0,41}3 

·, 

0,4'J3 

I 

..... 
V1 
0\ 
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l:i2:>111111, lf()'f STiii/' ,\///./. • ,\l/:'C/!,\,\'/C..\I. J'/.,.I,\"/' 
IJ.~ • 

/Jenn .Hee· ""'ml l:'q11if>111<'11/ • /11.m:;/111•1,· .\/di, J:,,l/,•1· /11!1/1•.\, 111/1:r 11111/c~ ,\· '''''.!'1· .'i11lq;1111le rnmplu 
lfrtlf' 1· /fr111· r I-At 1/ ',\'/J/I l' Cost i11 Ci: ~I 111 

l:11il II'/, Total 11·1. /'!tile~ l'/11!,~- ,\ltirl::11e l'if>i11.:: C11.'11/:J;:11e /111/'CJrled c·or10•1s ,\:nico.1 

Dtscriptio11 .Vos. i11 lo11s i11 tu11s. lf'ur!· & 1rul'l', si1u1? .i: .\'011 1;q111.~111c11/ ile•11s c11>·re.1t;ies l't' '''~ 
111achi11i11.i: ra/1·ei; S!cel 11·1111 FtTi'r1•t:a IC lo '• IC 1'.. ' 

Dcli"Cl'I' roller table 
l:?. i5 m. long. 

I'.ol!ers 
Ta~.i.. Frames 
A,'>l'v•:s 
Carl> plates 
l S wo!ur D. C. s. 5 kir eacl1 

..l'>'>1·:•nr': Roller Tn:,11 
J ;\ "~ • 101:,; 

R.•llo·s .:ss111111. dia. IC 1515 
lu1.!.:. 
"tu!.te Fn111:e. 
C·ll'li ,~/nlcs 
::;; 11:0 1v1· 37. 5 l.:11· each 

F•·.··" ;:,:!/.;>r .i.· F.·1t11rc fro11/ 
f.;_ .-r 111/tr tahlt 
l 3.;; !,J1:.r: 

J(o/h·rs 455111111 dia. x 1515111111 
Iv•: . .:. 
Ta'•k Fra11:es 
.-\,'>1\.HIS 
S:!. ~-,, I>. C. 1110/or 

.41F1s'n~lc Edr\' Sidet:riides 
:::. JJ11; /v1:g. 

Crar fto.-cts 
P"!.'.cr l 0ars 
•_.·,:.! 11.-s "" co:i:;>lcte 
Co:·cr S.: .frai.:;;;i;, 
J'i11io11 USS}' 

(l') Sd•-Total /or Ro11~Jiiu.i: 
)l ill RolZ.:r ta!:>les, jillcr 
tables I: Side.1:uid1 Com,lu 

JS· 
l 
11 
2 

25 

l 
2 

19 

2 
18 

2 
2 
2 
2 
2 

2. 7S 
12. 1 

• (11 
2.35 

2.S 

lli,SS 
3.20 

3.l5S 

9.8 
o. 01;7 

2.01 ; 

1.S5 
4,S7 
2.54 
s. 1'4 

50,0 
12. 1 
1.2 
4.7 

70 

lli,55 
li,40 

1;0.0 

19.6 
1.2 

4.12 
:J,71) 

!>. 7-J 
s.os 

ll.2.'\ 

275.ti7 

-

3. 70 

3.7 

12. l 
1.2 

4. 70 

l•i,SS 
G,40 

l !), 1; 
l.2 

5,iJS 

.. 

su.u 

7tJ.O 

,;o,o 

·J.12 

!I, i•J 

11.2,, 

,i,; • • ~3 31>S. l1I 

- - --·--~~ ....... -~-----------

FF :u;z:i l. l :t:: 

., 

FF 3.513 1.121 

I 

I 
.... 

V1 
-l 

I 
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J 

L 

Df!><')':).'f,>11 

F11'11' JI.,·.': l'tTCl'Sill) 
nn·i:•;_;.:; .\Iii/ 

//.J'tsi::.:: .J.: JJcrl;>/atu i11cl. 

Sos. 

,·ot: ba/.111ce 2 

Sf>ii:.I!,· S: rn»ric1·s 2 

Cl:or~· r.ss.1-. ro•:f'/ctc 4 

r..1c~· :o,~ i.: :iorl: r:~~s .: 

Sc>·.:·cd~::·,: uoru1 a1:..ti 
1: /;,·,•/ assy. 2 

S<re111lo:n: gear d11~·c assy, 2 

Sc1·,·:,;lo:1·11 l: 1111t aSS}' ·: 2 

F,•,·1! rolkr .:ssy 

I'.o/l c-lia1:gi11g equip, l 

..! D. C. n:o!or 5!>0!>k:r each 
0',jll lO:J1p111. 

Stai»: •• :.rs. p/alf~nus l s~·: 

i't;>i.:_:: t: 1·afrcs l sci 

£11/r.1· l; ddi;:_,·ry g:1idc l sc: 

(d) S"b-lotal 4-1/iglt 
rcn·rsi1:g ro:1glti1:;: mill 

l 'ui: 11'1, 
h lv1:s 

129.iiS 

7S,S 

19.97 

2ii.S.l 

? -· -· ,.., 
S,295 

fi, 9GS 

lS, !i7 

81.2 

• 

J. ;;_'. "'11:. //1 . r ·' I .': / 1' .: I II '.ii.! !.'. : \ i ! . '.I 1 'I . I.\' I 
Ji<·at·y Jt,·,·1,,u-;;;:;;-1-81111/Jo~,-:,-;,-... -- j~7,.,,1:_~://-;;,,~!:i~.~~J;fl __ _ 

J.'C<ll'_'.~ l.'C<1n· -- ------;-;,·1-.i.-'j1/:1-;----·--· 
Tvln/ \l'/, /'/111,·- 1•/111.' ,\In !:imin1/ i'if>111:.: 
i11 hms. m,ri; ,.;,. mirl.· sl:ri!• ,\ .\'1111 

ll/f/('/ii11111;; /'11/l'('S Sfrd ,,.,,,, 1-'l'ITll'IS 

2S!l.3 

151, Ii 

7.'>.fl 

107. ·1 

5.4.~ 

l<i,59 

13 .. 93 

1s.,;1 

81.2 

l tJ. I) l 11, IJ 

12.5 1 ., .--... 
13. s l~.~ 

770. 07 23,S I::. 5 

~-

Colrl/1,.:..:11c 
i:'1111i{'1111•11/ 

/1.i{'ortcd 
ili:111s 

::.~:1. :J 

1 (,J. ,; 

7!l. !J 

1117,4 

5, ·:.'l 

l Ii, .;!J 

13,93 

18,67 

81.2 

134,01 

.. 

("·'I Ill 

l'flJ'io•1s 

('Ii l"YC//CICS 

,\' 11/' 

,., .•. "). "· ;t1;t) 
F. F. J.J. J 7:; 

u.s. o.2r.o 
F. F, 14,115 

11!1. 

( /1)/ "' 

·" (! \' i (',1JI 
,., )f/$ 

l' , • .,.. 

I), 1;::3 

0, f/23' 

I 

' _. 
\J1 
CP 

I 

_J 
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-~~.]~'.':'. _l'! 1_ >.iJ:!!~-~L'!J .. \lf: ~ !~· );:J.l:J.L .. ! .. :J.:.J::L :11, 

Jl."11ry .1:,·,·::111:1u1/ 1·11•1i/>11H·111 .. 1·,·riint/ 1:t1.:;111g .\/!//. 

"''//".\" J/i"lll"_\" F11L".\"/Jfl}' i..'us/ ill ( '": Ill 

Unit ll'I. Total 11·1. i'/1:1,·- J'/lllC ,\/cc/11111h 111 J 'i(•iu.i; ( ·ultl!t1;.:11c hu,~u)"fCtl LIJl'il.J"S ,',:L•:,·1c11.1 

[J,•scr;p:iv1: .Vos. -ill /OHS, iu lous. trv;·J: ;i: 1rc1r.·.· s/:11/' .(· -""'' J:q11if>1.1c.1/ ilc1.is, Cll l'i'CllC'iCS ;~L"'~ fJ1' ' 

11111d:i11i•!;i;,; 1"11/l"('S ·'' cl'i /l'IJI/ Ft•1i·,, 11s x 10 ti .Y 1 ,, '• 

l'c-i·tirn! E<!;;_i•t:' .till F.F. ?. OtJfJ 0.0:;7 

1Ju:1si11;: ~ bt'<i/>lt:!cs 2 4-1. 05 .-:s.1 8S, J 

/!1>:/1> J:"itl: >'Oiler benri11g 4 2. :,'-:J 11.3 1J. 3 

Mr.in d1ire co111>li11g 2· 0,7 1.4 J. ·I 

.'1ni11 I>rfr<' gcnr bo.\· 2 5,55 ll. l 1/,1 

.\lni:: dri:·.:: sl:n/t ~sy, 2 •J.2 S.·1 s.1 

Lead spii:;!!e ossy 2 3.2 ti. ·I ti. ·I 

Bcn·I g.::nr d»i11e 2 19.45 3.~·.9 :in,9 

Co·1,-.,t:.:j; box;:s 2 V.4S o. Sri o. ,,.,; 

Cm·ncr ilSS.)'. 2 l,2S 2.su :.!. :i11 
_.. 

Scr~·1c-i11 nssy, 2 6.5 13.0 11,0 V1 
\D 

Srn·:1·-i11 gcnr assy, 2 4,4 S,4 s.s I 

Spimll;:s a o.JS o.3o 0,311 

Ci:ocl:s 4 3.~ 13.li 13, 6 

5111 il"ll"il)'S1 f>/atfo rm l 7,8 7,8 1,,'l 

C<>•>:i>:,r: &: cl.::srali1;G l.ltt1tlt'Y S. 
1>i~i11.:: c;u lio:1si11g. l S.7 5,1 {J. 7 

~ 

~riitles 4.· sh_-ippcrs l 3,5 3,5 3,5 

Fe~ TO!lcr assy. l 3,5 3.5 :J,;j 

(L'iiJ Sub-Tc!al l'crlical Etl&c'Y ~5.lli 7.-" l ~ •. ,,; .i,? 193.2 F.F. 1.000 0,0:,7 

#J 

L_ _J 
I -~~- L:-



r 

L_ 

DcscriPlio11 

I:nd: Roller Tabl' 
11. :!Sm IOJ:g, 

>"Oilers .J55mm. di4,xl5151111n 
1.~Mc _frnmcs 
A/'1"011 
S2l:rr, D. C. 1'10lor 

.H':1slt11>/c dcli&·m· Sitlc1;11itlH 

Gc:u· boxcs 
· P11sl:rr bm·s 
11.«uf nss,·. comt>lcle 
c:-.wcrs .i. /;umcs 
Pu:i.-.1: nssy, 

.. •.n1-xcl: T.1!1le 
::.:.~. ;..;u1-/01:,:'!. 

Nos. 

J(j 

2 
d 

2 
2 
2 
2 
2 

J'J!!, rs -1;.>111111 dia. x l S15111111 SO 
r,,~lc fm;•1cs 2 
C:ll'b ,'>lnt,• 2 

F1·0,.! Tn'•'c for ffirl:ll'c 11011 
1-.·:-, ,.. ... _;_"",. • l I l :;, S111 lo11g 

r.,.1,-.·.-s -::>511:111 :c 157.>111111 lOJig 
1·a.'>J.: in:1~:1.."S 

F''!n· /n\!C' -I. 5111 loll!>, 
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