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1, Introduction 
The purpose of the present study is to estimate the extent of the 

demand for basic industrial equipment for the petroleum, natural gas and 
petrochemical industries in Argentina over the period 1962-1970 and to 
investigate the factors which condition the manufacture of such equipment 
within the country. 

The clemand for basic equipment has been assessed in terms of the 
quantity of each type of process equipment which VJÍII be required throughout 
the 1962-1970 period, The amounts of specificatión steels most commonly 
required for the fabrication of process equipment and the quantities of 
common steel have also been tentatively assessed in order to determine the 
minimum expected potential load on the manufacturing sectors of the steel 
industry» 

The assessment of the potential demand for process equipment for the 
petroleum industry is based on prospective projects resulting from the 
forward estimates prepared by the Secretaría de Energía y Combustibles 
for the consumption of petroleum derivatives over the period and on the 
crude oil production programme released by Yacimientos Petrolíferos 
Fiscales (YPF), the whole corresponding to an overall growth rate of 
something like 5»6 per cent per annum in demand for crude» 

The estimated demand for equipment covers the piping, valves and 
fittings required for the drilling and production programme of crude oil 
and natural gas plus the basic equipment demand for new refineries deemed 
necessary to provide for the yearly increase in the consumption of petroleum 
products, The requirements for maintenance of the equipment in operation 
during the period have been prognosticated on a tentative basis due to the 
scarcity of information available in this respect. They also include 
sufficient new refinery plant to replace oíd and obsolete equipment, 

The total estimated demand of equipment includes further the additional 
storage facilities for crude oil and refined products deemed necessary 
for accompanying the prograrnmed in creases in the production of the se 
materials. 

For the time being, equipment for the transportation of crude oil 
(and/or products) othervdse than in pipelines have not been included in 
the study, /The estimates 
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The estimates for basic equipment for the very considerable develop-
ment in the gas industry have beeñ based on information supplied by Gas 
del Estado, Emphasis is given to the installation of the Gasoducto del 
Sur with 1 720 kilometres of 30" pipeline, and the Gasoducto del Este 
with some 1 400 kilometres of main pipeline. Branch and distributing 
lines, gas compressing stations, gas treatment and gasoline recovery 
plants required alongside the existing or projected gas lines have 
been considered in the studye 

The equipment required for the construction and/or expansión of gas 
termináis was not considered. 

The amounts of plant and equipment to be installed by the petro-
chemical industry during 1962-65 for projects already approved by 
Government have been determined from the data available and supplied 
by the Ministry of Econony. In the absence of any approved scheme for 
the development of the petrochemical industry during 1966-70, the 
amounts of basic equipment which will be required over the period 
have been assumed for the purpose of this assessment to be the same as 
those which mil be installed during 1962-65» 

/2# Summaiy 
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2. Suiamary 
The total capital expendítures in the petroleum, natural gas and 

petrochemical industries during the 1962-70 period are estimated to be 
in the vicinities of the following valúes: 

1962-70^ 
(ÜS$) 

Petroleum industry 706 000 000 
Gas: industry ' 4 3 2 000 000 
Petrochemicals 188 000 000 

Totals 1 326 000 000 

a/ These figures are inclusive of the land, process, engineering equipment, 
civil construction and ere ction work. 

The requirements for basic industrial equipment are anticipated to be 
in the neighbourhood of the follovdng orders of magnitude: 

1962-65 ' 1966-70 Total 
(us$) (us$) Ws$í 

Petroleum industry 156 923 000 : 258 300 000 415 223 000 
Gas industry 107.720 000 . 157 429 000 265 149 000 
Petrochemicals 51 250 000 51 250 000 102. 500 000 
Totals 315 893 000; 466 979 000 782 872 000 

In t erais of tons of steel, the próspective situation is as follows: 

1962-65 1966-70 Total 
(tons) - (tons) (tonsj 

Petroleum industry 540 897 ' 884 214 1 425 111 
Gas industry 315 620 624 110 939 730 
Petrochemicals 41 500 41 500 83 000 
Totals 898 017 1 549 824 2 447 841 

/When the 
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When the total requirements for basic equipment are broken down into 
their respective different categories of equipment, it is noticed that in 
short, approximately 61.0 and 72.0 per cent (by valué) of the total demand 
over the 1962-65 and 1966-70 periods are for pipes» 

1962-65 1966-70 1962-70 
flSR (US$) {%) (ÜS$) {%) 

\ 

Total piping 193 308 000 61.0 337 488 000 72.0 530 796 000 68.0 
Total equipment 315 893 000 100 466 979 000 100 782 872 000 100 

Although the demand for basic equipment for the 1962-65 period is for 
some 898 000 tons of fabricated steel with a bare material valué of 316 ra?lien 
dollars, two refineries for the national petroleum industry, and the Gasoducto 
del Sur for the natural gas industry are to be financed and built by foreign 
interests, and it is understood that substantially the whole of the 
fabricated equipment for these projeets would be imported by the foreign 
investors leaving only a few items to be supplied from domestic sources, 

The petrochemical industry as so far developed is privately owned by 
foreign interests who would import the whole of the basic equipment required 
for the projeets already authorized for installation during the period, 

ünder these circumstances, the quantity of equipment to be purchased 
in the country diminishes to some 75 millim dallar s, a valué which represents 
only 24 per cent of the total expenditures anticipated during the period. 

The equipment fabricating industry has made considerable progress 
during the last four years and there ié little doubt that with assistance 
from the government and adequate co-operation from the overall contractors 
and investors, it can already produce and supply in excess of 80 per cent 
(by valué) of the plant required for the new projeets scheduled for the 
1962-65 period, 

Of course, the most sevsre obstacle to this aim is the shortage of 
domestic capital to finance,the local purchasing of the equipment to be 
paid for in pesos. However, if no action is taken to assist the equipment 
manufacturing industry and if substantially the whole of the proeess „ 
equipment required during this period is to come from foreign sources, 
the Argentine industry will miss many valuable opportunities over the coming 
years to e;xpand its resources and improve the quality of its workmanship in 
this field of activity. 

/The estimated 
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The estimated requirements for basic equipment during the 1966-70 
period calis for some 1 549 824 tons of fabricated steel with an estimated 
bare material valué óf 467 miHion dollars. 

If the various problems associated with the adequate supply of steel 
are properly solved, if there is a reasonable expansión of some of the 
existing fabricating facilities to permit the production of a wider range 
of types of equipment, if adequate assistance and co-operation continúes 
to be obtained from the overall contractors and engineering ccmpanies 
and in^i^-^'i-tKe'gobierna'of financing expenditures to be made in 
national currency aré conveniently solved, then, there exrlst concrete 
possibilities that the Argentine equipment fabricating industry can 
reach during the period a position of producing and supplying about 
94 per cent (by valué) of all the basic equipment required, 

It is finally concluded that the present position in which a 
substantial, part of the basic equipment required throughout 1962-65 will 
be imported, creates an adverse situation for the equipment fabricating 
industry, and consideration should be given as soon as possible to the 
problem of ensuring that a large proportio'n of the requirements for the 
projects' to be undertaken in the period 1966-70 can-and will be 
manufactured in Argentina, 

The petroleum refining, natural gas and petrochemical industries 
require very large capital investments in plant and equipment. 

For many yéars, until there is enough Argentine capital available 
to finance large investment schemes, they shall bé probably banked, at 
least partly, by fóreigh capital. It is therefore important to give 
consideration to examining the steps which could be taken to enable, 
under such coñditions bf shortagé of capital, the expansión of the 
equipment industry and ensure that in the near future, in the 1966-70 
period, a najor proportion of all the demand for basic equipment may be 
purchased from local manufacturers. Sane conditions suggested to be 
implemented are briefly sunanarized as follows: 

/(a) The development 
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(a) The development of the equipment industry valí largely depend 
on the financial assistance that can be provided to this sector of 
activity, especially in the form of working capital granted at reasonable 
rates to enable the industry firstly to finance the manufacture of its 
products and secondly to finance competitively the sale of the fabricated 
products• Simultaneously, domestic capital should be made available to 
Argentine entrepreneurs (private or governmental), at attractive rates, 
in order to ensuro a máximum perccntage of expenditures in domestic 
currency in purchasing equipment and services payable for in pesos. 

(b) The industry must endeavour to make itself fully competitive 
with foreign suppliers in respect of the adopted standards of quality, 
workmanship, conditions of delivery and cost of its products. To 
achieve this end, the manufacturers of equipment should arrange for.: 
(l) adequate suppliers of basic raw materials in the forms and to the 
specifications required, at the lowest possible costj (2) it must 
provide itself with adequate mechanical equipment so that it can fabricate 
equipment in the sizes and quality of finish required; (3) establish 
the best possible standards and techniques of organization in order to 
avoid wastes of time and labour, and be able to meet deliveries in time 
and at low costs. 

(c) In order to make sure that the industry has the opportunity 
to quote for a major portion of the.basic equipment required, it could 
be made a condition that investors only employ those contractors who have 
established a purchasing department in Argentina and x̂ ho also carry out 
a large portion of the mechanical design in the ccuntry thus contributing 
to the transfer of know-how in the field of mechanical design, manufacturing 
requirements and standards. It could also be indicated that when 
authorization for new investments is sought, preferences should be in 
favour of schemes which make full use of Argentine manufacturing sources. 

/3* Overall balance 
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3* Overall balance of the consumption 'of energy 

(a) Forward estimates of the total consumption of energy 
During the last ten years the production of energy in Argentina has 

been greatly dependent on the utilization of petroleum and wood as fuels. 
Mineral carbón., natural gas and hydroelectricity played. only a minor 
part within the general energetic framework* 

From 1951 to 1960, petroleum derivatives and wood have accounted for 
an a ver age annual releas e of energy of the order of 150 000 million 
calorieSj a valué which represents some 87 per cent of all the energy 
produced annually in the country during the period. 

The. complete picture reported by Dirección Nacional de Energía y 
Combustibles is the following: 

Table 1 

(Percentaje) 
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d e r i v a t i v o s 

' N a t u r a l 
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( I n thousands of t . e . 

Y e a r Petroleum 
d e r i v a t i v e s 

N a t u r a l 
g a s Wood Mineral 

carbón 
H y d r o e l e c -

t r i e T o t a l 

1951 
1952 
1953 
1954 
1955 
1956 
l $ 5 7 
1958 
1959 
1960 

. 8 818 
9 223 
9 436 

10 zík 
1 1 266 
1 2 I3U 
1 2 89I* 
1 3 735 
1 2 982 
1 3 311* 

509 
552 

Ti 
606 
616 
655 
730 
7^2 
736 

1 216 

2 763 
2 953 
2 854 
2 739 
2 6W 
2 853 . 
2 853 
2 7 M 
2 808 
2 990 

1 l é l 
1 184 
1 1 7 7 . 
1 120 
1 11*+ 
1 02? 

9^5 
898 
958 
862 . 

P 67 
99 

1 1 * 
105 
158 
182 
220 
271 
289 

1 3 304 
1 3 978 

.11* l é o 
I k 803 
1 5 750 
16 829 
1 7 ¿Oh 
18 337 
1 7 7 5 * 
18 670 

/It can 
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It can be observed that the consumption of petroleum derivatives 
grew steadily throughout the period, with the exception of 1959* The 
drop of 753 000 t#e«p. registered with reference to the previous year 
resulted from. a substantial and general raise in the prices of petroleum 
derivatives by the end of 1958; as a consequence, consumption decreased 
(gasoline, for instance, had its price tidplicated)» 

Between 1951 and 1958, the consumption of petroleum derivatives 
progressed at a yearly cumulative rate of 6.5 per cent. The average 
rate registered for the decade 1951-60 is of the order of 5»4 P@r cent. 

As to wood, the consumption has not varied greatly from 1951 to 1960 
(average s 2 820 t.e.p. per annum). Vegetable fuels are a relatively 

with the exploitation of more economic processes for releasing energy 
explain why the burning of wood has not expanded during the period, 
On the other hand, the apparent low cost of vegetable fuels is the major 
reason for the ampie quantities of wood consumed. 

location of the important deposits known to date (all of which are in 
the Southern extreme of Patagonia, in the Rio Turbio area) accounted for 
the small utilization of mineral carbón. Besides this, the modernization 

electric equipment replacing most of the oíd coal burning steam engines 
also weighted against mineral carbón. 

Hydroelectric resources are not any better located than the coal 
mines, always too far.away from the consumption centres. Transmission 
problems have not always appeared economic enough to advise the construction 
of hydro-stations. As a consequence, the thermal solution (fuel óil) 
has been widely adopted. 

" • - .L _ 
1/ Wood 3 000 calories/kg Natural gas 9 300 calories/mr 

Coal (domestic) 6 200 « « Petroleum 10 500 » /kg 
Coal (imported) 7 500 » " 

competition of richer fuels together 

The low grade of the Argentine coal together with the adverse 

of the Argentine railway system, with diesel, diesel-electric and 

/The extensive 
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The extensive utilization of natural gas has also suffered from the 
large distanees encountered between production and consumption areas. 
The construction of gas lines calis for enormous investments which were 
not easily available or economically justified during the period. In 
1960 the line from Campo Duran (Salta) to Buenos Aires was put in 
operation and the consumption of natural gas jumped to about 65 per 
cent above the 1959 level. 

The estimates for 1961-70 show some important modifications in 
the energy balance of the country. 

The programmes scheduled by Gas del Estado for the construction of 
new lines, storage and distributing facilities will give importance to 
the utilization of natural gas. It is anticipated that gas will r©place 
wood as the second largest source of energy in Argentina. Together with 
petroleum derivatives, both will account for more than 80 per cent of 
the energy to be produced from 1961 to 1970. The following are the 
estimates of Secretaría de Energía y Combuntiblasi 

/Table 2 
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" Tafals" 2 
(Porcentaje} 

Year . Petroleum 
derivatives 

Natural 
gas Wood Mineral 

oarbon 
Hydroelec-
. .tr&c.v . 

Total 

I96I 69.0 1 0 . 0 1>2 100.0 
19̂ 2 67.3 12*7 12.2 6.3 1*5 - 100.0 

1963. 67» 8. 1 3 . 6 ll.k 5.8 . 100.0 

1961+ 6 6 . 5 15.7 1 0 . 3 5.7 1 , 8 lOQ̂ O 

1965 , 6 1 . 3 20.8 9*3 6. 5 . . 100. Ó 

1966 6 2 . 6 - 20.9 . " 8.5 é.o 2o0 - / IGO;O 

1967 63-3 2 1 . 2 7.9 . 5.5 2» 1 . 100,0 

I968 • ' 6k.k 20© 2 7.2 . 5. 9 . ?o 3 100.Ó 

I969 . 6 5 . 8 19.1 6,1* 6di • 100.0 
1970 66.6 l8a8 6 0 o 5.9 2c 7 - 100.0 

(In thousancte of t»eBp) 

Year Petroleum 
derivatives 

Natural 
gas Wood Mineral 

carbón 
Hyd róele en-

tile Total 

1961 I k 060 2 030 2 680 1 300 265 20 355 
I962 14 330 2 700 2 610 1 3*40 315 21 235 
I963 15 120 3 0H0 2 54o 1 290 320 22 310 
1964 15 920 3 780 2 470 1 360 1&0 23 970 
1965 15 890 5 38o 2 ta 1 670 495 25 835 
I966 17 120 5 720 2 330 1 630 550 27 350 
1967 18 110 6 090 2 260 1 590 600 28 650 
I968 19 510 6 120 2 190 1 800 700 30 380 

I969 21 860 6 320 2 120 2 010 880 33 190 
1970 22 620 6 360 2 050 2 000 920 33 950 

/The consumption 
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The consumption of petroleum products is expected to continué 
expanding upwards at a yearly average cumulative rate of the order of 
some 5.6 per cent.^ 

Although the modernization policy of the national railways has 
contributed and certainly will continué contributing to reduce the demand 
for mineral carbón, the efforts made to develop the steel making industry 
will balance and eventually take up a substantial part of the consumption 
of coal. Exploitation of the Rio Turbio area will greatly help to meet 
this end. 

Wood is expected to continué losing ground to richer fuels, thus 
declining in importance. Xt is envisaged that by 1970 only half of the 
wood burnt in the early part of this decade will be used to produce energy. 

In the electric sector, Argentina has been to date largely dependent 
on thermal power and the estimates for the coming ten years confirm this 
point. Although decreasing towards the end of the period, the relative 
importance of thermal electricity is still higher than the one anticipated 
for hydro-power* The ratios expected between the quantities of both 
fonos of energy to be generated during the 1961-70 period vary from a 
máximum of 10,1 in 1961 to 7.1 by 1970.^/ 

2/ The above total valué anticipated by Secretaría de Energía y Combustibles 
are in line with the estimates prepared by the Argentine Conniittee to the 
World Energy Conference which ¿hall take place in Melbourne, Australia 
in October 1962. Also, they are in reasonable agreement with the figure? 
submitted by the major distributors of petroleum products operating in 
the country. The jump shown from 1964 to 1965 in the consumption of 
natural gas is due to operation of Gasoducto del Sud« the completion of 
which has been prognosticated by Secretaría de Ehergía y Combustibles for 
the early months of 1965. 
The estimates submitted by Secretaría de Energía y Combustibles are 
as follows: 

Thermal 
Year electricity 

fíydro-
electricity electricity 

Total 

1962-64 90% 
1965-67 88 
1968-70 87 

12 
13 

1Z% 
100 
100 
100$ 38 255 GWh 

49 163 
62 940 

/(b) Forward estimates 
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(h) •Torvjc.rd estl .tates of the cu-isumption of petroleum derivatives 

The est imates of Secretaría de Energía y Combustibles for the total 
consumption of petroleum derivatives during the 1961-70 period were 
indicated in Item (a) in terms of t.e.p. (tons of eauívalent petroleum)• 

Assuming an average specific gravity of 0.90 for crude oil, the 
3 

total demand of petroleum is equal to the following thousands of m and 
B.p.d.: 

Tabie 3 

Total petroleum derivatives 

Xear 
(in thousands 
of t.e.p.) 

(in thousands 
of m3) (in B.p.d.)S/y 

1961 14 oóo 15 615 273 000 
1962 14 330 15 935 278 000 
1963 15 120 16 810 293 000 
1964 15 920 17 700 309 000 

1965 15 890 17 675 308 000 
1966 17 120 12 040 332 000 
1967 13 U 0 20 160 351 000 
1968 19 510 a 710 378 000 
1969 21 860 23 200 424 000 
1970 22 620 25 080 439 000 

a/ The conversión factor to transform t.e.p. per annum into B.p.d. is 
0.0194 (1 t.e.p./annum » B.p.d.)* 

b/ Constmiption of petroleum expressed in B.p.d. refers to calendar days 
(365 calendar days per year). 

Broken dovai estimates of the consumption of the principal petroleum 
products during the 1961-70 period have also been prepared by Secretaría de 
Energía y Combustibles. 

/Table 17 
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Table 4 
3 (In thousands of m ) 

Year Motor 
Naphtha 

Kerosene 
Agricol 

Gasoil 
Diesel 

Fuel 
Oil 

Other 
products 

Total 
petroleum 
products 

1961 2 880 1 615 2 730 6 680 1 510 15 615 
1962 3 070 1 810 2 825 6 610 1 620 15 935 
1963 3 280 1 825 3 005 6 950 1 750 16 810 
1964 3 530 1 845 3 135 7 300 1 890 17 700 
1965 3 770 1 865 3 180 6 810 2 050 17 675 
1966 4 030 1 970 3 360 7 470 2 210 19 040 
1967 4 300 2 045 3 535 7 870 2 400 20 160 
1968 4 590 2 130 3 800 8 590 2 600 21 710 
1969 4 900 2 215 4 045 9 230 2 810 23 200 
1970 5 230 2 340 4 510 10 100 3 040 25 080 

&/ The projections calculated by some of the distributing companies 
differ moderately from the estimates prepared by Secretarla de 
Energía v Combustibles. The consumption of motor naphtha and 
gasoil/diesel as anticipated by such companies are from 20 to 
35 por cent and from 20 to 60 per cent higher than the ab#ve valúes, 
respectivelyj the percentages referring to kerosene/agricol are 
estimated, on the average, as being 25 per cent lower and those for 
fuel oil, some 7 per cent below the levels given by Secretaría de 
Energía v Combustibles. 

The demand for kerosene/agricol, gasoil/diesel and fuel oil over the 
next year i&ll be cónsiderably affected by the increasing substitution of 
natural gas as fuel in the domestic/commercial and industrial sectors. 
This is reflected in the low average growth rates for those products 
anticipated over the 1961-70 period. 

/Table 5 
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Table 5 

(Percentaje growth rates) 

Year Motor 
Naphtha 

Kerosene 
Agricol 

Gasoil 
Diesel 

Fuel 
Oil 

Other Total 
products petroleum 

1961-65 7.0 3.7 3.9 0.5 3.5 
1966-70 6.8 4.7 6.6 8.2 7.3 

1961-70 6.9 4.2 5.4. 4.7 5.6 

A comparison has been tentatively made by Secretaria de Energía y 
Combustibles between the forward projections of the demand and the 
prospectiva production of petroleum derivatives, The results in tere© of 
the excess of potential production over anticipated demand is summarised 
as follóws: 

Table 6 

(in thousands of rt?) 

V/s n<M Motor Kerosene Gasoil Fuel Other Total xear Naphtha' Agricol Diesel Oil products petroleum 

1961 * 0.10 - 0.55 - 0.30 4 0.40 - 1.10 
1962 + 0.30 - 0.30 - 0.20 • 1.10 - + 1.10 
1963 + 0.30 - 0.25 - 0.15 4 1.20 - + 1.30 
1964 * 0.55 - 0.05 - 0.20 + 0.50 + 0.70 
1965 + 0.35 - - 0.20 * 1.00 - * 0.90 
1966 + 0.05 - 0.10 - 0.20 + 0.50 w— -

1967 + 0.18 - 0.05 - 0.30 + 0.50 
1968 + 0.10 - - 0.40 + 0.40 - - 0.3 
1969 + 0.10 * 0.10 - 0.48 + 0.30 - 0.5 
1970 + 0.05 + 0.05 - 0,60 •m - - 1.1 

O 
/km Ma.jor development 
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k* Majcr dev^^.oment nrô rmrimes scheduled for the 1962-70 period 
(a) Crude oil production 

TI a '.;]• prc0T^nae for the production of crude oil is being planned 
on a scale large enough to provide self-suff i ciency in tems of anticipated 
product requirements from 1962 onwards• 

To meet the estimated total demand of the order of 68 120 m over the 
period 1962-65 (inclusive) a comprehensive drilling programme may be 
established by IPF. - Part of the programe will be carried out by YPF 
themselves and part by priváte interests as in previous years. 

Briefly speaking, the number of wells considered to be drilled from 
1962 to 1965 add up to about 6 053 perforations. 

Table 7 

Área 1952 1963 1964 1965 Total 

Santa Cruz 4ó9 519 519 519 2 026 
Chubut 62 62 62 62 248 
Neuquen 85 85 85 85 340 
Mendoza 52 52 52 52 208 
Centre 5 - - - 5 
Salta 11 11 11 11 44 
Contracta 720 767 ' 800 900 3 187 , 
Total L31? 1 496 1 52? 1 629 6 05? 

The total lengths are foreseen of the order of 10 0 53 000 m, calculated 
vath basis on the average depths normally encouutered in each of the 
areas. 

/Table 8 
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Table 33 

Total Average Total 
Area number depths length 

of wells of wells 
Santa Cruz 2 026 1 657 m. 3 357 000 m, 
Chubut 248 2 000 496 000 
Neuquen 340 1 217 ¿14 000 
Mendoza 208 2 650 551 000 
Centre 5 2 000 10 000 
Salta 44 4 090 180 000 
Contracts 3 187 1 583 5 045 000 
Total 6 058 — 10 053 000 m 

For the 1966-70 period, the drilling progranime cannot be anticipated 
with exactitude for the time being. Nevertheless, it is expected that 
forv&rd projections of the programme scheduled for 1962-65 may provide a 
first approximation for estimating roughly the number of new wells to be 
drilled during the period. 

If the average depths of each area remain constant and the number of 
perforations during 1962-65 are uniformly extrapoiated, the result will be 
a prospective total length of the order of 14 266 000 m. spread over some 
8 645 perforations throughout the 1966-70 period. 

Table 9 

Area 1966 1967 1968 1969 1970 Total 

Santa Cruz 519 519 519 519 519 2 595 
Chubut 62 62 62 62 62 310 
Neuquen 85 85 85 85 85 425 
Mendoza 52 52 52 52 52 260 
Centre - - ~ -

Salta 11 11 11 11 11 55 
Contracts 900 950 1 000 1 050 1 100 5 000 

Total 1 629 1 679 1729 1 779 132? 6 64? 

/Table 10 
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Table 10 

Are^ 
Total 
number 
of wells 

Average 
depths 

Total 
length 
of wells. 

Santa Cruz 2 595 1 657 m. 4 300 000 m. 
Chubut 310 2 000 620 000 
Neuquen 425 1 217 517 000 
Mendoza 260 2 650 689 000 
Centre - 2 000 -

Salta 55 ' 4 090 225 000 
Contracts 5 000 ; 1 583 7 915 000 

Total 8 645 - 14 266 000 m. 

(b) Natural gas production. processing and transportation 

As the drilling programme for crude oil advances during the 1962-70 
period* the availability of' natural gas will gradually increase, in 
parallel with the production of petroleum. 

The main productive areas of crude oil and natural gas are located 
in Argentina far away from'the consuming centres. The possibilities for 
processing and using increasing quantities of gas will depend largely on 
the proposed programes for construction of new gas lines and expansión of 
the existing system. 

The gas transportation system in operation at present is already'' 
small to meet the demand. Gas del Estado has several projects under. 
consideration for expanding and/or developing new facilities. 

In the Southern zone, for instance, the production of natural gas is 
considerably in excess of gas line capacity, which is at present limited 
to some 380 000 t.e.p./arihum, and in consequence large quantities of gas 
are being wasted, During 1961 the loss was estimated to be equivalent tó 
60 000 t.e.p,/annum of refined gas, and in 1963 the loss will be 
probably twice as great. 

/To meet 
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To meet this situaiion atid to próvida for the transportation of 
increasing quantities of gas which will be available as the production of 
crude petroleum increases, Gas del Estado propose to construct a 30" 
line from Pico Truncado to Buenos Aires, known as the Gasoducto del Sur, o 

,. This. line will have .a .nominal capacity of 10 000 000 ra/day, 
If necessary in the futura, the capacity of this line may be raised to 

sane 15 000 000 m /day through the installation of additional conpressing 
stations • For the. moment, such a possibility is not being contemplated 
by Gas del Estado, 

The pro¿ect preparad by Gas del Estado includes the construction of a 
30» gas line having 1 720 kilometres in length; 24° branches to Buenos 
Aires and La Plata will have 108 kilometres in length, and the branches to 
Balcarce-Necochea and Mar del Plata are to be divided between 240 kilometres 
of 16" line, and 67 kilometres of 14" diameter, 

The project also includes a pipeline system for the collection of gas 
at the oil fields and transportation to treatment plants for the extraction 
of C0g and the manufacture of propane, butane and natural gasolina, 
together with storage fácilities for these products* 

In the Northern zona, the gas line Campo Duran-Buenos Aires is already 
operating near full capacity, (Although the production of natural gas in 
the fields of Salta is not enough to meet the demand, gas from Bolivia is 
being importad to Campo Duran and transmitted to Buenos Aires.) 

The expansión projects programmed by Gas del Estado include the 
installation of 4 additional compres sing stations intended to raise the 
capacity of the duct Campo Duran-Buenos Aires to 9 000 000 m^/day by 1964 and 
the construction of a parallel line going from B. Villa to Pacheco, 

Thé Gasoducto del Esta is another project being .considerad by Gas del 
Estado for the 1966-70 period, The line WÍH serve Metan, Resistencia and 
San Lorenzo with an approximate length of some 1 400 kilometres, 

"Parallel with the expansión of the transportation system it will be 
necessary to extend storage and distributing fácilities in order to make 
use of the increased .volutne of gas which will be available. 

/(c) Transport of 



E/CN.12/629/Add ti 
Page 19 

(c) Transport of crude oil and products 
The total quantity of crude to be refined in 1962 by YPP is estimated 

to be 11 550 000 m . Of this amount approximately 50 per cent will come 
from the Chubut and Cañadon Seco fLelds and will be refined at La Plata and 
San Lorenzo, In 1965 it is,estimated that the~ crude to be refined will be 

3 

22 800 000 m of which some 70 per cent will come from these fields. In 
1970 the crude to be refined is estimated to be 25 000 000 n^ of which 85 per 
cent is expected to come from the same Southern areas. These crude supplies 
will be transported by sea. 

3 
In 1962 crude from Mendoza amounting to 2 800 000 m (equivalent to 

25 per cent of the total refined by YPF) will mainly be handled at the new 
refinery at Lujan de Cuyo, now under construction (2 300 000 n? per annum); 3 

the remaining 500 000 m per annum will be transported from Mendoza to 
San Lorenzo by rail. 

The construction of a pipeline from Mendoza to Buenos Aires originaüy 
projected as a crude supply line to be operated in reverse as a products 
pipeline at a later stage, has been postponed and both crude and products 
will be transported by rail during the coming years. 

This projected line of 950 kil orne tres which was intended to carry some 
2 000 000 tons of crude or products per annum has been rendered unnecessary 
for the time being by the construction of the refinery. It would appear 
that Mendoza production is expected to decrease* and crude estimates 
indicate that by 1965 production may be in line with refinery capacity. 
It may be, however, that the line would be justified as a products line 
after 1965 and this matter is still under consideration by YPP. 

Under these circumstances the basic equipment required for this project 
has not been included in the forward demand up to 1965, but it has been 
tentatively included in the 1966-70 steel forecast. 

The pipeline from Campo Duran is considered to be of adequate capacity 
up to 1970 and the capacity of the Neuquen (Challaco) Puerto Rosales crude 
pipeline is sufficient for the crude supplies expected from that area. The 
only oil pipeline under consideration at the present time is a small crude 
oil line of about 150 kilometres corinecting Colonia Catriel to Villa Regina. 

/ (d) Crude oil 
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(d) Crudo oil and products storage 

The growth in production of crude oil and refined products over the 
1902-65 and 19ó6~70 periods will make it necessary to provide additional 
storage fácilities» 

Crude olí storage capacity is expected to be 2 560 000 m by the end 
of 1962, and because of the small apparent growth rate (3»5 per cent) in the 
demand for crude during 1962-65 this vdll provide adequate capacity until 
the end of 1965 so that it will not be necessary to install further tankage 
during this period. 

However, as from 1966, when the apparent growth rate of the crude oil .. 1 i ' 

demand in creases to 7*25 per cent over the period, it will be necessary to 
provide additional storage each year. Assuming that it is desirable to 
maintain an average storage time of 7 to 8 weeks in terms of the anticipated 

• • r • 3 crude oil production, this will amount to 1 212 000 m over the period 
1966-70. 

The total storage capacity for refined products is expected to be 
2 647 000 by the end of 1962 and further additions are planned for 1963, q 
and 1964, to increase the capacity up to 2 793 000 m by the end of 1964» 
This will be sufficient to maintain an average storage time of 8 weeks until 
the end of 1965, but a further addition of 63 000 m capacity should be 
provided in 1965 in preparation for 1966. 

In the follováng peripd 1966-70 it will be necessary to increase the 
storage capacity each year, and assuming that it is desirable to maintain 
an average storage time of 8 weeks in terms of anticipated production it 3 
will be necessary to add 1 244 000 m of storage capacity, i.e, a total 
increase of 1 456 000 a?. 
(e) Refining; capacity 

The refining fácilities at present available in Argentina add up to 
a total capacity for p^ocessing crude oil of the order of 391 310 B.p.s.d. 
(valúes referring to end of 1961) 

Normal refinery opera ti ons are based pn 330 working days per annum, remain-
ing 35 days being allowed for annual maintenance work, with major overhauLs 
at two or three yearly intervals depending on the plant available. 

/These 391 310 
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These 391 310 B.p.s.d. break down into 56 per cent owtied by IPF and 
46 per cent by prívate companies. 

. In terms of thousands of m? per annum, the planned extensions known to 
date, up to 1965* are as follows: 

. , Table 11 
(In thousands of m3/annum) 

Year YPF Prívate Total 

1962 11 550 9 110 22 660 
1963 12 550 9 110 21 660 
1964 12 550 9 110 21 660 
1965 13 700 9 110 22 CIO 

The increased refinery capacity over the period 1962-65 will consist 
3 

of a new refinery of 1 000 000 m per annum for the manufacture of 
lubricatiñg oil to be built by 1963 and a new refinery with a capacity of 
2 650 000 ip?/annum or 50 000 BSD to be built by 1965. The lubricatiñg -
oil refinery will be financed and owned by the Continental Oil Co. (USA) 
and will be operated on behalf of YFF. The 50 000 BSD refinery will also 
be financed by international capital and operated in a similar manner. 
Part of this additional capacity will enable YPF to retire oíd units with 3 
a capacity of 1 500 000 m /annum so that the total actual increase in 
refinery capacity by 1965 will be 2 150 000 m /annum• 

The annual capacities of the Argentine refineries and their programmed 
expansions known to date compare with the net crude oil demand as follows: 

/Table 17 
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Table 12 
o 

(In thousands of nr/annum) 

Demand for Programmed 
Year petroleum refining Balance 

derivatives - capacity 

1962 15 935 20 660 * 4 725 
1963 16 810 21 660 * 4 850 
1964 17 700 21 660 + 3 960 
1965 17 675 22 810 + 5 135 
1966 19 040 22 810 + 3 770 
1967 20 160 22 810 * 2 650 
1968 21 710 22 810 + 1 100 
1969 23 200 22 810 - 0 390 
1970 25 oso 22 810 - 2 270 • 

It would appear that refinery capacity will be adequate until 1968 but 
it will then be necessary to provide another 50 000 BSD capacity Q O 
(2 650 000 m /annum) bringing the total capacity up to 25 460 000 m /annum. 

Therefore, a minimum programme anticipated over the period 1962-70 for 
the construction of new refineries is expected to include, at least, the 
following three major projects: 

1.a 20 000 B.p.d. lubricating oil refinery in 1963-64 

2.a 50 000 B.p.d. refinery in 1965-66 
3.a 50 000 B.p.d. refinery in 1968-69 

/Table 13 
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Table 13 
(In .thousands of 

Year Refinery capacity 
available 

Refinery .capacity 
to bé added 

(major projects) 
Total prograrmned' 
refining capacity-

1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 

20 660 
20-660 
21 660 

22 810 
22 810 
22 8Í0 
25 460 
25 460 

20 160 2 650 

1 000 

2 650 

20 660 
21 660 
21 660 
22 810 
22 810 
22 810 
25 460 
25 460 
25 460 

a/ It is expected that.some units'of the La Plata refinery xuith a 
total capacity of i 500 000 m3/annum will be dismantled fpr • . 
obsolescence. 

(f) Petrochemicals 

Over the past two or three yeárs considerable attention has been 
given to the possibility of mantiíacturing synthetic rubber in Argentina, and 
these activitiés have now led to the authorisation of the PASA complex 
(Petroquímica Argentina S.A.) for the manufacture of 30 000 tons per annum 
of SER together with a further 10 000 tons of one of the new synthetic 
rubbers, probably Cis. polybutadiene. 

The complex will manufacture the styrene required for the SBR from 
benzene and ethylene which they will produce from petroleum distillates, 
There will be some 7 000 tons of styrene available for the plastics market, 
and also a surplus of benzene for sale. The complex inelude3 further 
plant for the manufacture of some 12 000 tons per annum of carbón black 
(fuma ce). 

/The PASA 
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The PASA complex will be established at San Lorenzo, Site preparation 
is now in hand, the first units will be erected by 1964 and the whole 
complex by 1965* 

IPAK (Industrias Petroquímicas Argentinas Kopper), have projects 
for the manufacture of polyethylene and styrene which will be in operation 
within the next two years. They wiH produce about 7 000 tons per annum of 
polyethylene and 15 000 of styrene. These plants will be built in the 
vicinity of La Plata refinery from which a part of the ethylene required 
will be drawn. 

DUPERIAL are installing a plant for the manufacture of 10 000 tons 
per annum of polyethylene and will also produce 15 000 tons of carbón 
disulphide from natural gas. The DUPERIAL plant will be built in the 
vicinity of San Lorenzo. 

DURANOR are installing a plant at Rio Tercero for the manufacture of 
8 000 tons per annum of phenol from bensene. 

The above are the major projects known to date for the 1962-65 
period. 

A preliminar/ estimate indicates the possibility of an investment 
of the order of 100 000 000 dollars during 1966-70, i.e., approximately 
the same as that for 1962-65 (excluding DUPERIAL). Therefore, in the 
absence of a definite programme it has been assumed that the capital 
expenditure of the petrochemical industry in the 1966-70 period will 
be the same as during 1962-65. 

/5# Basic equipaent 
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5# Ba3ic equipment Required over the 1962-70 period 
(a) Crude oil production 

The basic equifsnent required for the 1962-70 drillings have been 
estimated with basis-on the number of new wells programned and/or a ntici-
pated for the period» 

The total depths to be drilled from 1962 to 1970: result in the 
vicinity of 24 279 000 m^, spread over some 14 700 wells. 

A complete list of the equipment required for this sector of the 
petroleum industry is rather complex to determine. The number of equipment 
Ítems deemed necessary lead to quite an extensive list for they would 
greatly vary according to the conditions peculiar to each area, to the • 
method of drilling adopted, to the type of well resulting, etc. Due to 
the scarcity of information in this connexion, the estimates given in 
this study were concentrated on the prospective demand for .casing, 
tubing, .crude gathering .pipe, fittings and valyes. 

The casing was assumed to conform to specificatión API 5A, with an 
average nominal diameter of 7" and c linear v/eight of 35 kg/rn 
(231b/ft). 

Twenty per cent of the casing pipe was assumed to be of welded 
construction and 80 per cent of seamless type, a hypothesis reasonably in 
agreement with the current practice in the petroleum industry. It has' 
been further assumed that 100 per cent of the wells are to be cased. 

/Table 17 
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Table 14 
CASING 

Depths to Casing required 
Year be cased Total Seamless Welded 

1962 2 337 000 m 81 800 tons 65 400 tons 16 400 tons 
1963 2 484 000 86 900 69 500 17 400 
1964 2 537 000 88 800 71 000 17 800 
1965 2 695 000 94 300 75 500 18 800 
1966 2 695 000 94 300 75 500 18 800 
1967 2 774 000 97 100 77 800 19 300 
1968 2 853 000 99 900 80 000 19 900 
1969 2 932 000 102 600 82 000 20 600 
1970 3 012 000 105 400 84 000 21 400 
Total 24 319 000 m 851 100 tons 680 700 tons 170 400 tons 

The tubing is also expected to conform to specification API 5A, 
Grades J-55 and Kf-80, both of seamless construction. The average nominal 
diameter was taken as 2¿" and the linear weight in the vicinity of 
10 kg/m (6f5 lb/ft), It has been further estimated that only 80 per cent Of 
the wells drilled during the period shall result productive and that, as a 
rule, all productive wells are to require integral tubing. 

Table 15 
TUBING 

Depths to be Tubing required 
Year tubed Total Seamless Welded 
1962 1 870 000 m 18 700 tons 18 700 tons — 

1963 1 980 000 19 800 19 800 — 

1964 2 030 000 20 300 20 300 -

1965 2 160 000 21 600 21 600 -

1966 2 160 000 21 600 21 600 -

1967 2 220 000 22 200 22 200 -

1968 2 280 000 22 800 22 800 -

1969 2 350 000 23 500 23 500 -

1970 2 400 000 24 000 24 000 -

Total 19 450 000 m 194 500 tons 194 500 tons 
/The piping 
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The piping required for the crude gathering system has been estimated 
as conforming to specification API 5L, with an average nominal diámeter 
of 3" and a linear weight of 9.8 kg/m (6.6 Ib/ft). Welded construction 
will be probably required in about 80 per cent of the cases while seamless 
construction will take the balance, 

. The criterion adopted for estimatirig thé total lengtlhs required is 
that, on the average, each productive well is to cali for about one rnile 
of crude gathering line. (Oil wells are considered to account, on a first 
approximation, for some 85 per cent of all productive wells.) 
* Table 16 • V . • » 

CRUDE GATHERING PIPING 

Number of Piping reouired 
Year crude oil Total Seamless Welded 

productive 
wells 

1962 1 190 1 870 tons 390 tons 1 480 tons 
1963 1 275 2 000 400 1 600 
1964 1 300 2 040 410 1 630 
1965 1 380 2 170 440 1 730 
1966 1 380 2 170 440 1 730 
1967 1 425 2 240 450 . 1 790 
1968,. 1 470 2 310 46o 1 850 
1969 1 510 2 375 475 1 900 
1970 1 560 2 450 490 1 960 
Total 12 490 wells 19 625 tons 3 955 tons 15 670 tons 

Valves and fittings were estimated with basis on an average valué of 
2 500 kg per flowing well (the number of flpwing wells is not expected to 
be greater than 10 per cent of all productive wells obtained in the period). 

/Table 17 
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Table 17 
FITTINGS A® VALLES 

Year Number of flowing 
wells 

Fittings and valves 
required 

1962 119 297 tons 
1963 128 320 
1964 130 325 
1965 138 345 
1966 138 ' 345 
1967 143 358 
1968 147 368 

1969 151 378 
1970 156 390 
Total 1 250 wells 3 126 tons 

As to the valué of the above equipment, the following unitary prices 
have been assumed, referred to the average FOB levels of the American 
industry. 

Line pipe US$ 190.00/ton 
Casing 280.00 « 
Tubing 260.00 » 
Fittings and valves 1 150.00 « 

/The overall 
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The overall summarized situation is the following: 

Table 18 
CRUDE OIL PRODUCTION 

(1962-65) (1966-70) 
Weight in Approximate ? cost material t o n s (dollars) 

Weight in 
tons 

ApproxLmate 
cost material 
(dollars) 

Valves 
Piping 

Total 

1 287 
y 351 800 ^ 80 500 000 

80 400 y 21 000 000 
8 080 y 1 500 000 

441 567 104 480 000 

1 839 2 120 000 
a/ 499 300 *J 115 000 000 3/ 
b/ 114 100 b/ 29 600 000 y 
£/ 11 545 S/ 2 200 000 s/ 

Ó26 784 148 920 000 

a/ Casing» 
b/ Tubing. 
c/ Crude gathering. 

(b) Natural gas production» processing and transportation 

It is rather difficult to deterraine the actual quantities of eollecting 
pipe required per gas producing well sinco in most cases the gas is to be 
fed almost directly into the gas lines or piped to a natural gasolina 
plant. Nevertheless, according to information submitted to CEPAL, the 
pipe required for the collecting system over the period 1962-65 is estimated 
to be in the neighbourhood of 9 000 tons. 

The minimum quantities of valves nnd fittings. needed over the same 
period are of the order of 85 tons* 

It will be necessary to extend the gas collecting system in tho period 
1966-70* The basic equipment deemed required for this purpose is roughly 
estimated to be of the order of 4 000 tons of pipe and 35 tons of valvos 
and fittings (minimum valuos). 

/Table 19 
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Table 19 

NATURAL GAS COLLECTING SÍSTEM 

(1962*65) (1966*70) 
Wcight in 
tons 

Approx. cost Weight in 
material tons 

• • - (doHars) 
Apprcx. cost 
material 
(dolíare)... 

Valvos 85 
Piping 9 000 
Total 9 085 

123 000 - 35 
1 620 000 4 000 
1 743 000 4 035 

54 000 
740 000 

As to the project prepared by Gas del Estado for Gasoducto del Sud« 
"the main line will require 290 000 tons of pipe, 30" in diameter. 

The branch lines for Gasoducto del, Sud and Gasoducto del Este will 
' probably consume 520*000 tons of pipe, according to- estimatos-of-Gas del 
Estado* 

Comprcssion plant of 157 000 HP for gas colloction and trahsportation 
is to be installed by 1965, to be incrê sed to some' 40 000 HP in the . 
1966-70 period. ... 

In the Northern &one, in addition to Gasoducto del Este, Gas del Estado 
exports that the new line going from B* Ville to Pacheco xdll consume some 
60 000 tons of pipe, 24" in diameter. 

In parallel with the new gas pipelines and as it turns to be necessary 
to extend the gas distributíon system throughout the 1966-70 period, the 
projected lines for this purpose will require a further 100 000 tons of 
pipe, approximately* 

A summary of the equipment required over 1962-70 is shown in the 
following table: 

/Table 20 
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Table 20 

NATURAL GAS TRANSPORTATION 

(-1962-65) - • (1966~?„0) 
Weight in Approx» Weight in Approx* 
tons cost material tons cost material 

Compressors 
and drivers 

Valves 

piping 

Total 

Gasoducto del Sud. 
Gasoducto del Sud system - Campo Duran-Buenos Aires gas line. 
Gasoducto del Sud, main line. 
Gasoducto del Sud - Gasoducto del Este. 
Gasoducto B. Ville to Pacheco. 

The project for Gasoducto del Sud also includes the construction of 
treatment plants for the exfcraction of CO^ and the manufacture of propane, 
butane and natural gasoline, together with storage facilities for these 
products. The equipment estimated for these plants adds up to some 
15 250 000 dollars, to be distributed as follows:- . 

420 
115 ^ 

290 000 

25 600 000 
1 274 000 ^ 
353 000 -J 

63 500 000 ^ 
75 d/ 

60 000 á/ 
620 00Ó ^ 

7 200 000 

235 000 
d/ 

13 200 000 S/ 
136 000 000 y 

290 535 90 727 000 6S0 075 156 635 000 

a/ 
b/ 
2/ 
e/ 

/Table 21 
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Table 33 

NATURAL GAS TREATOENT PLANTS 

(1962-65) (1966-70) 

• 

Weight Approx» 
in cost material 
tons (dollars) 

. Weight 
in 
tons 

Approx* 
cost material 

(dollars) 

Storage tanlcs 6 000 1 800 000 
Pressure vessels 1 360 1 092 000 - mm 

Heat exchangers 590 880 000 - -

Furnaces 
5 6 0 . / 

434 000 - -

Pumps and drivers - y 828 000 - -

Compressors and drivers 
- y 

4 016 000 - -

Valves 1 050 1 410 000 - -

Piping 3 140 2 362 000 - -

Structural steel 
Instrum. and c. valves 

600 286 
702 

000 
000 

— —* 

Steam generators 1 190 892 000 - -

Turbogenerators 
\sJ 

- - -

Electric distribution \sJ 548 000 - -

Miscellaneous 1 510 - - -

Total 16 000 15 250 000 — -

a/ Not expressed in tons because weights of these items are difficult to 
estímate with accuracy. 

(c) Transport of crude oil and products 
The line connecting Colonia Catriel to Villa Regina is estimated to 

require some 6 000 tons of steel pipe, This project is being considered 
by YPF for the 1962-65 period, The projected line from Mendoza to Buenos 
Aires is estimated to require about 60 000 tons of steel pipe (1966-70 period), 

Maintenance of the existing crude pipeline system is anticipated to 
consume approximately 10 000 additional tons of steel per annum, 

/A summary 
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A summary of the piping required over the 1962-70 period is shown 
in the following table: 

Table 22 

Piping 

Total 

(1962-65) 
Weight in tons 

6 000 a/ 

40 000 
46 000 

• Approx, cost. macerial (dollars) 

(1966-70) 
Weight in tons Approx. 

cost material 
(dollars; 

1 068 000 

7 120 000 
8 188 000 

y 
6o ooo y 
50 000 

110 000 

10 680 000 I*/ 
8 900 000 
19 580 000 

a/ Pipeline Colonia Catriel-Villa Regina, main line. 
b/ Pipeline Mendoza-Buenos Aires, main line. 
c/ Maintenance of existing pipeline system. 

(d) Crude oil and products storage 

Assuming that a reasonably constant storage. time is to be maintained 
throughout, i.e. 7 to 8 weeks for crude oil and 8 weeks for refined products, 

3 
it will be necessary to add 1 212 000 m to the present crude oil storage 
capacity and 1 456 000 n? to the existing refined products storage 
facilities. The amounts of steel which are required for these purposes 
are estimated to be approximately 26 600 and 45 500 tons respectively, 
with a total of 72 100 tons. Of this amount 6 750 tons will be required 
in the period 1962-65, and 65 350 tons during 1966 and 1970. The cost of this 
tankage, field fabricated cmd erected is estimated to be 7 575 000 dollars 
for crude oil ;>«d 13 390 000 dollars for products, a totc.1 of 
20 965 000 dollars. The cost during 1962-65 is estimated to be 
1 980 000 dollars and 18 985 000 dollars during the period 1966-70. 

/Table 23 
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Table 23 
ANALISIS OF CRUDE STORAGE REQÜIPJ3«TS, 1962-70 

(Basis mínimum storage time 7 weeks* máximum 8 weeks) 

Storage Crmdé 
Year capacity supply cent of 

crude supply 

Total Total 
Total storage storage 
storage required required 
as per" 'basis • basis 

13.5 15 
per cent per cent 
crude crude 
7 weéks 8 weeks 

Number 
Additional Additional of tanks 
storage storage 100 000 
m3 barréis barréis 

1962 2 560 17 100 . 15.0 2 565 
1963 2 560 18 100 14.2 2 715 
1964 2 560 18 400 14.0 2 760 
1965 2 560 18 600 13.8 " 2 790 
1966 2 560 19 040 13.47 2 565 2 850 290 000 1 812 600 18 
1967 2 850 20 200 14.10 2 727 3 030 180 000 1 125 000 11 
1968 3 030 21 700 13.96 2 930 3 255 225 000 1 406 250 14 
1969 3 255 23 200 14.03 3 132 3. 480 ,• 235 000 1 468 780 15 
1970 3 480 ' 25 oso 13.92 3 386 3; 762 282 000 1 762 500 18 
Total 1 212 000 7 575 000 76 

Basis of tankage allocatión, steel content and cost» 
Average capacity 100'000 bis. 
Average weight 350 tons. 
Average cost per barrel US$ 1.0 (field fabricated and erected) 
Average cost per'tank ÜS$ 100 000> 
Per cent floating roofs 30. 

/Table 24 
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Table 24 

ANAFISIS, OF PRODUCTS STOMGE. REQUIREMENTS, 1962-70 
(Basls 8 weeks =15 per cent total supply) 

- ' 'Total Storage 
storage . required, Number 

Storage Products as basis 15 Additional Additional of tanks 
Year capacity supply per cent per cent storage storage 50 000 

m? products products m3 barréis barréis 
8 weeks 

1962 2 647 17 100 15.47 126 000 787 500 16 
1963 2 773 18 100 15.32 23 000 143 750 3 
1964 2 793 18 400 15.2 ' 

1965 2 793 18 600"' 15.0 2 790 63 000 393 750 8 
1966 .; 2 856 19 040 15.0 2 856 174 000 1 087 500 20 
1967" ; 3 030 ' '20 200 15.0 ~ 3 036 226 000 1 412 500 30 
1968 , 3 256 21 710 15.0 3 256 224 000 r 400 000 28 
1969 3 480 23 200 '15.0 3 480 282 000 1 7ó2 500 35 
1970 ' 3 762 25 080 15.0 3 762 338 000 2 112 500 42 
Total 1 456 000 9 110 000 m 

Basis of tankage allocation ste,el content and cost. 
Average capacity 50 000 barréis 
Average weight' 250 tons. 
Average cost per barrel US$ 1.4 (field fabricated and erected)# 
Average cost per tank ÜS$ 70 000, 
Per cent floating roofs 20. ' . 

A resumí of the valúes involved is as shown below: 

: ^ Table 25 
CRUDE OIL AI® PRODUCTS STORAGE 

Storage tanks 
Total 

(1962-65) (1966-70) 
Weight in íns 

6 750 b/ 
6 750 

Approx.. „ cost material (dollars) 
Weight in -Approx* tons cqsz material (dollars) 

1 980 000 b/ 
1 980 000 ~ 

26 600 a/ 7 575 000 a/ 
38 750 y 11 410 000 y 
65 350 18 985 000 

&/ Crude oil. 
b/ Refined products. / (9) Refinery equipment 
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(e) Refinery equipment 

The new refinery to be built by 1963 for the manufacture of lubricating 
oil with motor naphtha,kerosene, gasoil/diesel and some fuel oil as by-
products is expected to cost about 36 000 000 dollars. 

The equipment for this refinery is estimated to te of the order of 
53 per cent of the total investment, i.e. 19 000 000 dollars, with an 
approxiraate gross weight of 19 000 tons. 

Table 26 
REFINERY EQUIPMENT 
(20 000 BFD refinery) 

(1962-65) 

Storage tanks 
Pressure vesseis 
Heat exchangers 
Furnaces 
Pumps and drivers 
Compressors and drivers 
Valves 
Flping ' 
Structural steel 
Instrum. and c, valves 
Steam generators 
Turbo generators 
Electric distribution 
Miscellaneous 
Total 

Weight in 
tons 

6 560 

2 500 
1 000 
1 400 j J 

J j 
1 120 
3 400 
900 

1 500 

840 

19 220 

V 

Approx. cost 
material 
(dollars) 

2 200 000 

2 000 000 

1 540 000 
1 145 000 
1 100 000 
1 200 000 
1 645 000 
2 470 000 
475 000 

1 500 000 
1 200 000 

1 495 000 
700 000 

18 670 000 

a/ Not expressed in tons because weights of these iteras are difficult 
to estímate with accuracy. 

/The second 
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The second refinery - Still in the project stage - is to be desi¿pied to 
manufacture normal refinery products, with ampie flexibility, that is control 
of the ratio' of distillate products to fuel oil. This refinery will have a 
crude input capacity of 2 640 000 mr per annum or approximately 50 000 barréis 
per stream day# The normal investment in a complete refinery of this size, 
including shipping facilities, would be of the order of 50 000 000 dollars 
and the steel required would be about 2? 000 tons. The cost of the basic 
equipment for this refinery is estimated to be 23 500 000 dollars. 

The third refinery envisaged for 1968 has been considered on a first 
approximation with a total equipment cost also in the neighbourhood of 
23 500 000 dollars, 

Table 27 
REFINERY EQUIPMENT 

(50 000 BFD refiner3.es) 

Í1966-70 ) 
Weight in Approx. cost Weight in Approx. cost 

Storage tanke -
Pressure ves seis 
Heat exchangers 
• If •-• » . t. 

Furnaces 
Pumps and drivers 
Compressors and drivers 
Valves 
Piping 
Structural steel 
Instnmu and c. valves 
Steam generators 
Turbogenerators 
Electric distribution 
Miscellaneous 

tons material 
(dollars) 

tons material 
(dollars) 

8 750- 2 745 000 8-750 2 745 000 
2 375 1 900 000 . .. 2 375 1 90o 000 

1 385 2 080 000 1 385 2 080 000 
2 500 

J j 
J j 

1 900 000 
1 400 000 
1 000 000 

2 500 J j 

J / 

1 900 000 
1 400 000 
1 000 000 

2 075 2 800 000 2 075 2 800 000, 
6 225 4 500 000 6 225 4 500 000 
1 560 J/ 780 000 

1 400 000 
1 560 780 000,. 

1 400 000 
1 800 1 360 000 1 800 1 360 000 . 

Total 27 
690 

1 340 000 
400 000 

2? 605 000 

j J 
690 

22J60 2? 60£ 900 

1 340,000 
400 000 

a/ Kot expressed in tons because 
estimate with accuracy. 

weights of these items are difficult to 
/The life 
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The Ufe of refinery equipment is greatly dependant on maintenance, 
Useful life is normally assumed tobe 10 years for the purpose of calculating 
the cost of depreciation but in fact the actual duration is much greater, 
especially where there is a shortage of capital and the cost of money is 
sufficiently expensive to justify the operation of obsolete plant, Therefore. 
maintenance plays an inportant part in keeping process units in perfect 
physical condition until the day they are shut down for dismantling. 

In the absence of definite information to the quantities of plant 
required for maintenance of the existing refineries and for replacement 
of oíd and obsolete equipment5 it has been roughly estimated that an average 
of 47 210 000 dollars will be spent during the 1966-70 period for these 
purposes* 

Figures apjxLicable to the 1962-65 period could not be anticipated and, 
for this reason, are not showi in this report, 

Table 28 
MAINTENANCE AND REPLACEMENT 0F REFINERY EQUIPMENT 

(1962-65) . (1966-70) 
Weight in Approx* cost Weight in Approx. cost 
tons material tons material 

(dollars) (dollars) 
Storage tanks - - 17 500 5 490 000 
Pressure vessels - - 4 750 3 800 000 
Heat exchangers - - 2 770 4 160 000 
Furnaces - 5 000 3 800 000 
Pumps and drivers - - Jj 2 800 000 
Compressors and drivers - jJ 2 000 000 
Valves - 4 150 5 600 000 
Piping - 12 450 9 000 000 
Structural steel - - 3 120 1 560 000 
Instrum, and c# valves - Jj 2 800 000 
Steam generators - 3 600 - 2 720 000 
Turbógenerators - . - > -

Electri c di stribution - > 2 680 000 
Mi scellaneous - 1 380 800 000 
Total 54 720 47 210 000 
a/ Not expressed in tons because weights of these 

estímate with accuracy. 
Ítems are difficult to 

/<f\ 
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(f) Petrochemicals 

The total equipment required for the petrochemical projects listed 
in item 4 (f), with the exception of DUPERIAL^ all of which are to be 
completed by 1965, leads to approximately 41 500 tons. The cost of the 
bare materials is estimated to be 51 250 000 dollars. 

Table 29 
FETROCHEMICAIS 

Ü.96Z-65 ) 
Weight in Approx. cost 
tons material 

Weight ;in 
•tons 

(dollars) 

Storage tanks 11 700 4 642 000 
Pressure vesseis 6 342 6 344 000 
Heat exchangers 2 100 3 775 000 
Furnaces 1 964 , 1 920 000 
Pumps and drivers 2 313 000 
Compressors and 

J*/ drivers J*/ 4 880 000 
Valves 3 300 5 112 000 
Piping 9 960 7 668 000 
Structural steel 3 315 , 1 599 000 
Instrum. and c. valves 1 590 000 
Steam generator® 1 950 , 1 544 000 
Turbogenerators 

950 , 
2 888 000 

Electric distribution 
950 , 

4 242 000 
Miscellaneous 869 2 733 000 
Total 41 500 5X 

oj 
wj OpO 

Approx, cost 
material 
(dollars) 

11 700 
6 342 
2 100 
1 964 . 

-a/ 
-.a/ 

300 
960 
315 , -a/ 

1 950 . _a/ 

869 
¿1 500 

642 000 
344 000 
775 000 
920 000 
313 000 
880 000 
112 000 
668 000 
599 000 
590 000 
544 000 
888 000 
242 000 
733 000 

a 250 000 

a/ Not expressed in tons because weights of these items are difficult 
to estimate with accuracy» 

In the absence of a definite programme it has been assumed for the 
purpose of assessing the demand for basic equipment in 1966-70 that the 
requirements for the petrochemical industry in the period will be the same 
as during 1962-65, namely 41 500 tons of equipment and a bare material cost 
of 51 250 000 dollars. 

5/ The cost of the bare materials for the DUPERIAL plant is of the order 
of 10 000 000 dollars and the steel required is.estimated to weigh 
about 5 000 tons. Information with regard to this project was not 
available in sufficierit detail to pemiit of a breakdown into basic 
equipment, and therefore it is not included in the estimate of 
equipment for the petrochemical industry. 

/£>. C.imrvil 1 hT*fin,kdot«ni 
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6, Overall breakdown of the equipment requirements 
for the 1962-70 period 

The minimum quantities of equipment anticipated. for the periods 
1962-65 and 1966-70 may be summarized as foUows: 

Table 30 

Tons 
Approximate cost 

of material 
(<fc3¿¿ra)8,., 

1962-65 
Crude oil programme* 
Natural gas production 
Natural gas procéssing 
Natural gas transpórtation 
Crude óil and products storage 
Refinery equipment 
Petrochemicals 

Total 

Crude oil programme 
Natural gas production 
Natural gas procéssing 
Natural gas transpórtation 
Crude oil and products storage 
Refinery equipment ...... 
Petrochemicals 
Total 

1966,.70 

487 567 
9 085 
16 000 
290 535 
6 750 

46 580 
41 500 

898 017 

736 784 
;;4 035 

620 075 
. 65 3.5P 
82 OSO 
a 500 

112 668 000 
1 743 000 
15 250 000 
90 727 000 
1 980 000 
42 275 000 
51 250 000 

315 893 000 

168 500 000 
794 000 

156 635 COO. 
18 985 OOP 
70 815 000 
51 250 000 

The weight of the requirements for pipes represents 90 per cent of 
the total minimum demand for equipment anticipated over the period 
1962-65 and 1966-70, respectively. Priceyd.se, pipes represent about 61 
and 72 per cent ovar the two said periods, being the most important item, 

j • 

Other percentages are as shown in the following table» 
/Table 31 
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Table 31 
APPROXBÍATE RkiU¿£ÉMEOTS FOR BASIC EQUIPMENT 
(Percentage of the total cost of material) 

(I962--65) (1966-70) 
Storage tanks - 4.2 . = 6.8 
Pressure vessels • .... "'.. 3.6 :": 2.6 
fteat exchangers 2.6 2.1 
Furnace¡s 1.7 * 1.6 
Pumps and drivers 1.8 1.4 
Compressors and driveirs 11-8 3.2 
Valves 4.2 3.4 
Piping .. 61.0 72.0 
Structural steel 1.0 0.8 
Instruments ánd c. valves 1.6 1.2 
Steam generators 1,6 1.2 
Turbogeneratprs 0.9 0.6 
Electric distribution 2.4 1,8 
Miscellaneous 1.2 • 0.8 
Total 100.0 • 100.0 

Tables 32 and 33 show the approximate weights of the various types of ' 
equipment required for the crude oil programe, the natural gas industry, 
the new refineries, the petrochemical ̂plants. and the tankage necessary for 
increasing the storage facilities for crude and petroleum products. 

Tablés 34 and 35 "show the respective-cost breakdowns. • 

/Table 32 
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Table 32 
APPR0X3MTE WEIGHT OF THE EQUIPMENT REQUIRED 

DURING THE 1962-65 PERICO 
(Weight ín tons) 

Crude Nat, Nat. Nat. Crude 
'oil gas gas gas oil 
pro- produc- procéss- trans- and 
gramme tion ing port. prods. Refine-• Petro-

storage ries cheffl. Total 

Storage Tanks - m» 6 000 6 750 15 310 11 700 39 760 

Pressure Vessels - 1 360 - 4 875 6 342 12 577 

Heat Exchangers - - 590 - - 2 385 2 100 5 075 

Purnaces - 560 « * - 3 900 1 964 6 424 

Pumps and Drivers Mi - mm - - -

Compressors ajid Drivers - mm - - - MM 

Valves 1 287 85 1 050 535 mm 3 195 3 300 9 452 
Piping 486 280 9 000 3 140 290 000 - 9 625 9 960 808 005 

Structural Steel 'mt - 600 - 2 460 3 315 6 375 

Instruments and 
C. Valves mm - - «B> - » 

Steam Generators - 1 190 - - 1 380 1 950 4 520 
Turbogenerators - - m mm - - mm 

Electric Distributors - mm - mm - m+ 

Miscellaneous - 1 510 «p» - 3 450 869 5 829 
Total 487 567 9 08? 16 000 290 535 

\ 

6 750 46 580 a 500 898 017 

/Table 33 
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Table 33 

APPROXIMATE WEIGHT QF THE EQUIPMENT. REQUIRED 
DURING.THE 19.66-70 FERIO» 

(Weight in tons) 

Crude Nat. Nat, Nat. Crude 
oil gas gas gas oil 
pro- produc- process- trans- and 
grarame tion ing port. prods. Refine- Petro-

storage ries chem. Total 

Storage Tanks - - - 65 350 26 250 11 700 103 300 

Pressure Vessels • - - 7 125 6 342 13 467 

Heat Exchangers mm - - - 4 155 2 100 6 255 
Furnaces - - - 7 500 1 964 9 464 
Pumps and Drivers - - • - - -

Compressors and 
Drivers «B> «M •w - • -

Valves 1 639 35 75 6 225 3 300 11 474 
Piping 734 945 

* t 
4 000 - 620 000 - 18 675 9 960 1 387 580 

Structural 
Steel 4MI 4 680 3 315 7 995 

Instruments and 
C. Valves ' ~ M» 

4 

«« 

Steam Generators ~ - - - 5 400 1 950 7 350 

Turbogenerators - m - - - - m» m 

Electric Distribu-
tors mm - - - - _ 

Miscellaneous - - 2 070 869 2 939 
Total 736 784 4,025 - 620 075 65 350 82 080 41 500 1 549 824 

/Table 34 
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Table 3k 

T2NTATIVE COST BHGAKDGtiN POR THE EQUIPMENT REQDIRED DURING THE 1962-65 PERIOD 

(Cost in thousands of dollars) 

Crude 
olí . 
pro-
gremme 

Natural 
gas 

produc-
tion 

Natural 
gas 

procéss-
ing 

Natural 
gas 

trans-
porta 

Crude 
olí 
and 

products 
storage 

. Jtefine-
ríes 

Petro-
chen i cal T o t a 

Storage Takns m 1 800 1 98O 4- 945 4 69$ 13 3^7 

Pressure Vessels M - 1 092 - •a 3 900 6 3 % 1 1 336 

Heat Exchangers - 880 M» 3 620 3 775 8 275 

Purnaoes - - - - 3 o45 1 920 5 399 

Pumps and Drivers - 828 - - 2 50c 2 313 5 641 

Compressors and Drivers - 4 016 25 600 - 2 200 4 880 36 696 

Valves 1 480 123 1 4lo 1 627 - 4 445 5 1 1 2 1 4 1 9 7 

Piping 1 1 1 188 1 620 2 63 500 •• 6 970 7 668 193 308 

Struotural Stoel - m 286 1 255 1 59? 3 14o 

Instruments and 
C« Valves - 702 - m 2 900 1 590 5 192 

Steam Generators - m 892 - m 2 1 544 4 996 

Turbogenerators - o» m - m - 2 888 2 888 

Electrio Distribution m - 548 m 2 835 4 242 7 625 

Miscellaneous - - - - - 1 100 2 733 3 833 

Tota 1 1 2 668 1 7 4 3 1 5 250 ?o 727 1 98O 42 275 51 250 315 893 

/Table 35 
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T a b l e 3 5 

TENTATIVE COST BR&MSXtffN ."POR THE EQUIPMENT REGIÍlSBD DURING THE I 9 6 6 - 7 O PERIOD 

(Cost in thousands of dollars) 

Crude 
oil 
pro-
gradóme 

Natural 
gas 

produc-
tion 

Natural, Natural 
gas gas 

proóess-' trans-v 
ing port*" 

Crude 
olí 
and 

produots 
storage 

Refine-
rías 

Petro-
oheralcal Total 

Storage Tanks m • m 1 8 9 8 5 8 235 4 6 4 2 3 1 8 6 2 

Pressure Vessels - - m m - 5 7 0 0 6 3 4 4 1 2 0 4 4 

Heat Exchangers - >m m m 6 sMo 3 7 7 5 1 0 0 1 5 

Furnaces m w • - 5 700 1 920 7 620 

Purcps and Drivers m m * - . 4 m 2 3 1 3 6 5 1 3 

Compre ssors and Drivers - * 7 200 - 3 000 4 88o 1 5 080 

Valves 2 1 2 0 5 * 2 3 5 - 8 too 5 1 1 2 1 5 9 2 1 

Piping 1 6 6 38O 7 4 o * 1 4 9 200 m 1 3 500 7 6 6 8 3 3 7 488 

Structural Steel - • ' • • - .• • m» «• m 2 34o 1 5 9 ? 3 939 

Instruments and 
C* Valves - • m m • m 4 200 1 590 5 7 9 0 

Steam Ganerators « «• < m m - 4 080 1 5 4 4 5 ¿ 2 4 

Turbaban 9 rato rs - m m «• M» - 2 8 8 8 2 888 

Electric Distribution - «* • * * - k 020 4 242 8 262 

Miscellaneous • 1 200 2 7 3 3 3 9 3 3 

Total 1 6 8 500 79 1 * - 1 5 6 6 3 5 1 8 7 0 8 1 5 5 1 250 466 9 7 9 

/7# Total anticipated 
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7. Total anticipated demand in terms of specification steels 
The equipment pertaining to each of the categories considered in this 

study are fabricated from steels and materials having different physical 
and chemical properties, suitable for the specific purposes for which they 
are to serve. 

Specifications for steel pipe to be used in oil fields for drilling 
and for the transport of petroleum and gas have been standardized t>y the 
American Petroleum Instituto* and these API specifications are these used 
generally by the petroleum and natural gas industry for these purposes. 
The materials used for petroleum refineries and petrochemical plants are 
normally specified in terms of standards drawn up by the American Society 
for Testing Materials (ASTM). 

There are a number of other organizations -which have contributed to 
the standardization of quality and steel-products but the API and ASTM 
specifications are the most widely used in the petroleum and natural gas 
industries, For this reason, the requirements indicated hereinafter have 
been calculated in terms of these two specifications. 

Pumps, compressors, drivers, instruments, control valves, electric 
generators and electric distribution equipment have not been considered due 
to the enoraous variety and complexity of the raw materials consumed. 

The tonnages shown in tables 36 and 37 should be understood as being 
only a rough approximation of the minimum quantities of different grades 
of raw steel to be consumed in each of the categories of equipment considered 
over the 1962-65 and 1966-70 periods. 

/Table 24 
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Table 37 

DEMAHD W TERiS OF SPECIFICAT10N STEELS AS ArtTICIPATED FOR THE 1966-70 PERIOD 

(Ifelghts In tons) 

Steel pipes and tubes Steel plates 
Mis-
celia Mis-

API 5A API 5L API 5LX ASTM ASIN ASTM neous ASTM ASTM ASTM cella-
A 53 A 214 A 106 pipes A 283 A 285 A 201 neous 

or or and 
A 283 

plates 
A 179 A l6l tubes 

Struc- Steel Steel Mis-
tural cast- forg- celia 
steel ings ings neous 
ASTM ASTM ASIM mate-
A 7 A 216 A 181 rials Total 

Storage tanks 

Pressure ' vessels 

Heat exchangers 

Furnaoes 

Pumps and drivers -

Compressors and 
drivers -

Valves -

Piping 6 1 3 400 50 545 695 000 12 900 

Structural steel -

Instruments and 
C« Valves -

Stecxa generators - * 

Turbog en e rato rs -

Electric 

distribution -

Miscellaneous -

Total 

- 93 000 
675 

2 200 

- 4 250 190 

- 1 1 500 4 235 

1 840 750 

9 500 

1 2 5 1 

- 1 4oo 

- 2 000 

375 

1 300 

190 

900 

7 200 

405 

1 4oo 

- 7 995 

4oo 1 loo 

5 200 

3 l o o 

1 587 

1 805 

1 324 

103 300 

1 3 4^7 

6 255 

9 464 

4 600 1 674 1 1 474 

- 1 387 580 

7 995 

- 1 260 7 350 

2 939 2, 939 
613 400 50 545 695 000 1 2 900 2 200 17 590 5 175 93 800 14 46o 375 2 790 18 loo 5 200 4 600 1 3 689 1 549 824 
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It can be observed that some 90 per cent of the total equipment 
requiped during both periods is to be supplied in the form of pipes and" 
tubes. This is the item for which the demand is by far the largest one. 

Table 38 

U96¿-6£) ~~ (1966-70) 
(tons) (tons) {%) 

Steel pipes and tubes 814 255 90.8 1 396 810 89.9 
Steel plates 51 178 5.7 111 425 6.9 
Structural steel 11 153 1.2 18 100 1.1 
Steel castings 4 270 0.5 5 200 0.3 
Steel forgings 3 800 0.4 4 600 0.3 
Miscellaneous materials. 13 361 13 689 0.8 

Total 898 017 100.0 1 549 824 100.0 

The follováng are the figures estimated for 1962-6;?: 

/Table 39 
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Table 39 
(Weights in tons) 

Total Welded Seamless 

•API 5A 

API 5L 

API 5IX 

ASTM A53 

'ISTM A214 or 
A179 

ASTM A106 or 
A161 

Miscellaneous 
pipes and tubes 
Total 

Casing 
Tubing 
Crude gathering system 
Natural gas collecting 
system 

Maintenance of existing 
pipelines 

Gasoducto del Sud, 
mainline 

Pipeline Colonia Catriel-
V.. Regina 

Maintenance of existing 
pipelines 

Piping (natural gas plants, 
refineries and petro-
chemicals) 

Heat exchangers (natural 
gas plants, refineries 
and petrochemicals) 

Furnaces, piping and steam 
generators (natural gas 
plants, refineries and 
petrochemicals) 

351 800 70 400 281 400 
80 400 80 400 

8 080 6 500 1 580 

9 000 9 000 

30 000 24 000 6 000 

290 000 290 000 

6 000 6 000 

10 000 8 000 

10 200 

1 800 

12 950 

4 025 

900 

2 015 

2 000 

10 200 

900 

12 950 

2 010 

814 255 416 815 397 440 
100$ 51/' 

/The situation 
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The situation correspcnding. to the 1966-70 periocl is anticipated 
as follows.: 

r • " 

Table 40 

(Vfeiffits in tons) 

Total Welded Seamless 

API- -5A- Casing — 499 300 99 300 400 000 
Tubing ' 114 100 - 114 100 

API 51 Crude gathering 
system il 545 9 200 2 Í545 
Natural gas 
. collecting system 

' j ' ' ' 
.' 4 000 

4 000 • -

Maintenance .of 
existing pipelines 35 000 28 000 7 000 

API 5LX . Gasoducto B. Ville 
to Pacheco ' * ' 60 000 60 000 — 

- •• 

Gasoducto dél Sud and 
Gasoducto del Este, 
branch lines 620 000 620 000 
Maintenance of 
existing pipelines 15 000 12 000 3 ooo 

ASTM A 53 Piping (refineries 
and petrochemicals) 12 900 - 12 900 

ASTM A214 or 
AX79 

Heat exchangers 
(refineries and 
petrochemicals) 2 200 1 100 1 100 

ASTM A106 or 
A161 

Furnaces, piping and 
steam generators 
(refineries and 
petrochemicals) 17 590 17 590 

Miscellaneous 
pipes and 
tubes 5 175 2 587 2 588 
Total 1 396 810 836 187 560 623 

100$ 60 % kO% 

/The overall 
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The overall quantities of plates and billets deemed necessary over 
the periods 1962-65 and 1966-70 are shown in the table below. These 
figures give a rough idea of the minimum potential load to be expected 
on the manufacturing sector of the steel industry. 

Table 41 

(1962-65) (1966-70) 
(tons) (30 (tons) 

Steel plates 467 993 

397 440 

11 153 

4 270 
3 800 

13 361 

898 017 

5 2 . 0 

44 .3 

1.2 
OÍ 5 

. 0 , 4 . 

1 . 5 

100.0 

1 007 612 6 2 . 5 

3 4 . 9 

1.1 
0 . 3 

0 . 3 

0.8 
100.0 

Steel billets 560 623 

18 100 
5 200 
4 600 

13 689 

Structural steel 
Steel castings 
Steel forgings 
Miscellaneous materials 
Total 1 609 824 

/3. Market for 
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8, Market for the heavy equipment industry 

The demand for basic equipment has been estimated in terms of the total 
minimum quantities which are expected to be consumed during the 1962-65 and 
1966-70 periods, The following are the known figures: 

Table 42 

(Approximate cost of material) 
(US$) 

(1962 --6?) (1966 -- 70) 
Crude Oil Programme 112 668 000 168 500 000 
Natural Gas Production 1 743 000 794 000 
Natural Gas Processing 15 250 000 -

Natural Gas Transportation 90 727 000 156 635 000 
Crude Oil and Products Storage 1 980 000 18 985 000 
Refinery Equipment 42 275 000 70 815 000 
Petrochemicals 51 250 000 51250 000 
Total 315 893 000 466 979 000a/ 

a/ The same figures shown in item % 

Such valúes give a reasonable feeling of the ampie market for heavy 
equipment existing in Argentina over the coming years» 

However, during 1962-65 all the petrochemical projects, the 20 000 BPD 
lubricatiñg oil refinery for YPF and the Gasoducto del Sud are being financed 
by foreign capital and with the exception of minor elements, the whole of 
the basic equipment to be installed in these projects is being manufactured 
abroad and will be imported» The 50 000 BPD refinery to be erected by 1965 . 

and much of the drillings contracted by YPF for the next yeárs will also 
be financed by foreign capital, It is possible that the whole of the 
equipment for these projects will be imported. Similar ly, the Gasoducto del 
Sud project is being financed by. foreign capital and it is.also possible 
that much of the basi« equipment, including the gas plants, will be manu-.. 
factured abroad. 

/The situation 
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The situation anticipated for these sectors during the 1962-65 period 
is tentatively shown in the following tables: 

Table 43 
CRUDE OIL PROGRAMME . .. , 

(1962 ~ 65) ' ; 

Imported Domestic Total 
(US$1. (US$) • (us$0 

Valves 740 oco 740 000 1 480 000 

Piping 40 250 000 40 250 000 80 500 000 
10 500 000 10 500 000 .21 000 0.00. 

1 500 000 1 509 000., 

Total 51 490 000 52 990 000 104 480 000 

Table 44 s - '• ' 

NATURAL GAS THEAIMENT PUNTS ' : ; 

(1962 - 65) 
< . 

• Imported Donestic ,..„„ .Total. 
(us$) -(us$) (us$) . 

Storage Tanks 1 800 000' 1 800 000 
Pressure Vessels 1 092 000 - 1 092 000 
Heat Exchangers 880 000 - 880 000 
Furnaces 434 000 ém 434 000 
Pumps and Drivers 828 000 : 828 000 
Compressors and Drivers 4 016 000 4 016 000 
Valves 1410 000 • 1 410 000 
Piping 2 362 000 a» .2 362 000 
Structural Steel 286 000 - 286 000 

/ 

Instruments and C• Valves 702 OCO - ' 702 000. 
Steam Generators , . 892 000 - 892 000 . 
Turbogenerators . -

Electric Distribution . 548 000 '548 OCO 
Miscellaneous -

Total 15 250 000 15 250 000 

/Table 45 
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Table 45 
REFINERY EQUIPMENT'' 

(20 000 and 50 000 BPD Refineries) 
(1962 - 65) 

Imported Domestic Total.' 
(us$) (us$) (us$). 

Storáge Tanks 4 945 000 - , 4 945̂ 00© 
Frésáure Vessels 3 900 000 - 3 900:000 
Héat Exchangers 3 620 000 - .• 3 ;620.000 
Furnaces ,3. 045 000 >,.• ; . •. 3;O45 '0OC> 
Pumps and Dilvers , 2 5.00 000 - 2 500 ,000 
Compressors and Drivers 2 200 000 - 2 200.000 
Valves 4 445 000 - :>-• ;4'445 000 
Píjíing . 6,970 000 6:970:000 
' SfcJrac'tural Steel .1255 000 - 1 255 00$; 
Instruments and C. Valves .2-900 000 - 2 900 000 
Stéám' Generators ...2..560 000 . - 2 560 000 
Tüfrbogenerators •, • - "* ~ 
Eléctric Distribution ; 2,835 000 - 2 835 000 
• Miscelíaneous 1 tÓO 000 - 1 100 000 
Total 42"275 000 42 275 000 

/Table 46 
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Table 46 
PETROCHEMICALS 

(1962 - 65) 

Imported Domestic Total 
(ÜS$) (US$) (ÜS$) 

Storage Tanks 4 642 000 - 4 642 000 
Pressure Vessels 6 344 000 - 6 344 OCO 
Héat Exchangers 3 775 000 - 3 775 0C0 
Furnaces 1 920 000 - 1 920.000 
Pumps and Drivers 2 313 000 nm 2 313 000 
Compressors and Drivers 4 880 000 - 4 880 000 
Valves 5 112 000 5 112 000 
Piping 7 668 000 7 668 000 
Structural Steel 1 599 000 - 1 599 000 
Instruments and C. Valves 1 590 000 1 590 000 
Steam Generators 1 544 000 - 1 544 000 
Turbogenerators 2 888 000 2 888 OCO 
Electric Distribution 4 242 000 4 242 000 
Miscellaneous 2 733 000 2 733 000 
Total 51 250 000 - 51 250 000 

/Only the 
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Only the additional products stqrage which wül be necessary over 
the years 1962-65 and the piping and valves for the YPF crude drilling 
programme, oil and gas collecting system, and the pipe for the short crude 
line from Colonia Catriel to Villa Regina, are expected to be purchased 
in Argentina during this period. These items refer to basic equipment 
being normally supplied by the domestic manufacturers to the crude oil and 
gas collecting sector of the petroleum industry; the trend for the future 
is not to discontinué the local procurement of such items. The piping and 
the valves required for the gas distributing system are of normal dimensions 
and it has been assumed that these items will also be of local manufacture. 

The following tables show a brief summary of the picture possible to 
anticípate for the 1962-65 period: 

Table 47 
NATURAL GAS COLLECTING SYSTEM 

(1962-65) 
Imported 

(us$) 
Domestic 

(us$) 
Total 
(us$) 

Valves mm 123 000 123 000 

Piping - 1 620 000 ' 1 620 000 

Total — 1 743 000 1 743 000 

Table 48 
NATURAL GAS . TRANSPORTATION 

(1962-65) 
Imported 

(us$) 
Dom&etic 
(ÜS$) 

Total 
(us$) 

Compressors and drivers 25 600 000 - 25 600 000 

Valves 1 274 000 mm 1 274 000 

- 353 000 353 000 

Piping 54 000 000 9 500 0 0 0 ^ 63 500 000 

Total 00 074 000 9 853 000 90 727 000 

a/ About 15 per cent of the piping required for Gasoducto del Sud 
is being purchased locally. — -

/Table 24 
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Table 49 

TRAKSFCRT OF CRUDE OIL AND PRODUCTS 
(1962-65) 

Imported Domestic Total 
(US$) (US$) (US$) 

Piping - 1 068 000 1 068 000 

7 120 000 7 120 000 
Total - 8 188 000 8 188 000 

Table 50 
CRUDE OIL AND PRODUCTS STORAGE 

(1962-65) 

Imported - Domestic Total 
(US$) (US$) (US$) 

Storage tariks - -
1 980 000 1 980 000 

Total - 1 9Q0 000 1 980 000 

Under such conditions, the equipment marked actually available to the 
domestic industry is much smaller than the overall demand. It is estimated 
that such limited demand is of the order of 75 mi 11 i.on dollars, i.e. about 
24 per cent only of the total expenditures in equipment anticipated during 
the 1962-65 period (316 aillion dollars), The following table shows 
broken-down figures as classified by sectors: 

/Table 51 
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"Table "51 

Ó9&-65Í 

" Imported"5-'1 Domestic Total' 
(US$) (US$> . • (us$),: 

Crüde o-il programme 51 490 000 61 178 000' 104 480 000 
Natural gas production - 1 743 000 1 743 000 
Natural gas processing 15 250 000 - 15 250 000 
Natural gas trans- / .' 
portation 60 874 000 . 9 853 000 90 727 000 

Crude oü and prodicts 
storage - 1 980 000 " 1 980 000 

Refinery equipment . .42 .275. 000 . . . ~ 42 275 000 
Petrochemicals 51 250 000 v - 51 250 000 
Total -241 139̂  OOfr- ^ 74"754 000 3l5 893 000 

It is highly desiráfele and recommended that as much as possible of 
the "basic equipment for the gas plants and the 50 000 BFD refinery (these 
two projects are stlll in preiminary stages and include equipment well 
within the manufacturing capacity of the domestic industry) be purchased 
in Argentina; v It this' oigective can be achieved and assuming that some 
50 per cent of the respective equipment will be fabricated in the country, 
the size of the prospective market available to the national equipment 
industry would be ihcreasod by some 19 million dollars. The anticipated 
situation would then be: 

/Table 52 
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;Table 52 

Imported 
(us$) 

Domestic 
(us$) 

Total 
(us$) 

Crude oil pro gr árame 51 490 000 61 178 000 104 480 000 
Natural gas production - 1 743 000 1 743 000 
Natural gas procéssing 7 625 000 7 625 000 15 250 000 
Natural gas trans-
portation 80 874 000 9 853 000 90 727 000 

Crude oil and Products 
storage - 1 980 000 1 980 000 

Refinery equipment 30 475 000 11 800 000 42 275 000 
Petrochemicals 51 250 000 51 250 000 

Total 221 714 000 94 179 000 315 893 000 
7<# 3(% 100% 

For the 1966-70 period, it is expected that most of the financial 
problems associated with purchasing domestic equipment vdLL be solved 
with the result that the market for heavy industrial equipment effectively 
available to the Argentine industry would be of an order of magnitude of 
some 80 per cent of the overall anticipated demand, (It is expected 
that imports deemed absolutely necessary during this period will consist 
only of special alloy steels, a few compressor items, special compressor 
drivers, sophisticated typesof instruments and control valves and elec-
tricity generating plant, the demand for which seems to be too small to be 
likely to expect the development of manufacturing. fácilities in the 
coming years.) 

/9# Possibilities of 
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9* Possibüities of. supply of basic equipment for the 
petroleum, natural gás and petrochemical industries 

during the 1962-65 and 1966-70 periods 

The equipment fabricating industry has made considerable 
progress during the last years and there is little doubt that 
under proper conditions it cbuld produce more than 80 and 90 
per cent of the total demand anticipated for the 1962-65 and 
1966-70 periods, respectively.^ 

Such percentages are well indicativa of the high stage of 
developntent already reached and further expected from the domestic 
industry over the coming years. 

It should be noted that the percentages shown in tables 53 and 
54 refer to the total volume of the orders that could be placed 
in Argentina iñ the near future after having properly taken into 
account the manufacturing capacity of the various sectors of 
the local industry plus the prospectivo technical problems and 
limitations resulting from the very strict specifications imposes 
on some of the equipment deemed to be required. . 

6/ Assuming that financial problems in connexion with domestic 
suppliers* credit may be eliminated. 
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Table 53 

APROXIMATE VALUE OF THE EQUIPMENT THAT COULD BE MADE IN-
THE COUNTRY IN THE 1962-65 PERIOD 

Total 
anticipated 

demand 
(05$) 

Estimated 
manufacturing 
capacity of 
the domestic 
industry {%) 

Approximate 
valué of the 
equipment 
.that could 
be made in 
the country 
(US$) 

Storage tanks 13 367 000 100 13 367 000 
Pressure vesseis 11 336 000 80 9 100 000 
Heat exchangers 8 275 000 80 6 600 000 
Furnaces 5 399 000 60 3 240 000 
Pumps and drivers 5 641 000 60 3 380 000 
Compressors and drivers 36 696 000 • 35 12 800 000 
Valves 14 197 000 75 10 600 000 
Piping 193 308 000 95 183 500 000 
Structural steel 3 140 000 100 3 140 000 
Instruments and C. Valves 5 192 000 25 1 300 000 
Steam generators 3 996 000 70 3 500 000 
Turbogenerators 2 888 000 - -

Electric distribution 7 625 000 80 6 100 000 
Miscellaneous 3 833 000 50 1 920 000 

Total 315 893 000 82 258 547 000 

/Table 54 
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Table 54 
APPROXDíATE VALUE OF THE EQUIPMENT THAT COULD HE MADE IN THE 

COUNTR^ W THE 1966-70 PERIOD 

Estimated Approximate 
manufacturing valué of the 

Total capacity equipment 
anticipated of the that could 

demand domestic be made in 
(ÜS$) industry the country 

. - (Percéntage) (US$) 

Storage Tanks 31 862 000 100 31 862 000 
Pressure Vessels 12 044 000 90 10 800 000 
Heat Exchangers 10 015 000 90 9 000 000 
Furnaces 7 620 000 70 5 330 000 
Pumps and Drivers - 6 513 000 ' 75 4 900 000 
Compressors and Drivers 15 080 00Ó "5$ 8 300 000 
Valves 15 921 000 90 14 300 000 
Piping 337 488 000 98 330 000 000 

Structural Steel 3 939 000 10Ó 3 939 000 
Instruments and C. Valves 5 790"000 < 50 2 900 000 

Steam Generators 5 624 000 80 4 500 000 
Uirboge nerators 2 888 000 -

Electric Distribution 8 262 000 100 8 262 000 
Miscellaneous 3 933 000 70 . 2 750 000 

Total 466 979 000 . ,. % 436 843 000 

/No consideration 
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No consideration is given in the above percentages to the fact that 
before 1955 the domestic production of steel plates and/or ingots is not 
expected to be large enough to meet the requirements of the heavy equipment 
industiy. Under such limitations, almost all raw material is probable to 
come from foreign suppliers during the .1962-65 period* It is further to be 
noted that these valúes shown in table 5 should be taken as only a 
preliminary measure of the manufacturing capacity of the Argentine industry. 

The figures referring to the possibilities of the domestic industry 
were estimated with basis on information submitted by leading representatives 
of various sectors of the industry, engineering companies, foreign suppliers 
and most important consumers concerned. 
1. Storage tanks 

The manufacturing potential throughout the 1962-65 and 1966-70 periods 
is expected to cover 100 per cent of the total demand. 

Large tanks up to 93 750 lbs or 15 000 nr spheres up to 10 000 Ibs 
are already being fabricated in Argentina from imported steel píate. 

Asociación de Industriales Metalúrgicos estimate the annual capacity 
of the industry in the neighbourhood of 60 000 tons, The types fabricated 
include bullets, spheres, cylindrical tanks, of either conical or floating 
roofs (welded construction), i.e. all current types normally called for 
in refinery service. 
2. Pressure vessels 

The manufacturing potential is expected to cover 80 and 90 per cent 
of the demand during the 1962-65 and 1966-70 periods, respectively. 

Pressure vessels and fractionating columns up to 3.8 m in diameter and 
40 m in height are possible to obtain in the country, (The raw material, 
of course, is being 100 per cent importad at the present time. Special 
fittings and accessories are also being imported.) 

Protection against corrosion at high temperature requires the use of 
alloy ciad steel. These units are being imported from abroad and will 
probably continué coming from foreign suppliers in the near future. 

/3. Heat exchangers 
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3 • Heat exchangers 
Non~ferrous or alloy steel heat exchangers are the only type not 

fabricat.ed. in the country at the present time. However, there are mami-
facturers already considering the possibilities in this respect and planning 
to start soon fabrication of exchangers other than carbón steel units. 

The manufacturing potential of the industry can be assumed to cover 
80 and 90 per cent of the demand anticipated for the 1962-65 and 1966-70 
periods. 

4« Furnaces 
The manufacturing capacity is estimated approxlmately 60 to 70 per 

cent of the demand for 1962-65 and 1966-70, respectively. 
The steel content of this equipment consists essentially of tubes 

and headers set in a framework of structural steel. Alloy tubes and headers 
are required for protection against corrosion and allowance for the 
importation of these items is included in the above percentages, 

5» Pumps and drivers 
Leading American manufacturers of centrifugal process pumps have 

already licensed Argentine fabricators or established their own- facilities 
in the country for the manufacture of equipment. Parts and/or accessories 
accounting to some 10 to 15 per cent of the total weight of such pumps 
are and probably will continué being imported throughout the coming years. 

Asociación de Industriales Metalúrgicos has informed that units 
3 2 specified for service conditions up to 450 m /hour, pressures of 15 kg/m 

and temperatures of 300°C have already been fabricated in the country. 
Electric drivers (inclusive of expíosion-proof types) up to 150 HP have 
also been manufactured in Argentina. Nevertheless, larger pumps operating 
at higher temperatures and explosion-proof motors of greater power are 
to be required, For this reason, the overall manufacturing capacity is 
expected to be of the ordsr of only 60 and 75 per cent of the demand during 
the 1962-65 and 19¿6~7G periods. 

! 

Compressors and 
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6» Compressors and drivers 

At the present time there is no fabrication of compressors in Argentina» 
However, two leading American manufacturers have already entered Into 
license agreements with domestic firms for the purpose of fabricating 
compressors in the country. The idea under way is to start with the 
fabrication of parts and accessories needed for maintenance and replacement 
of the units in operation. As this maintenance and replacement market 
expands, the fabrication of integral units will gradually follow. 

According to representatives of such two American firms, it is 
expected that the manufacturing capacity by 1965 will be of the order of 
50 per cent of the demand, to be increased to some 70 per cent by 1970» 

Average figures throughout the 1962-65 and 1966-70 periods are 
smaller, in the neighbourhoods of 35 and 55 per cent of the demand» 

7* Valves 
Asociación de Industriales Metalúrgicos estimates that the domestic 

industry is already capable of producing some 90 per cent of all valves 
currently called for by the petroleum, natural gas and petrochemical 
industries» 

The manufacturing capacities assumed for the 1962-65 and 1966-70 periods 
are of the order of 75 and 90 per cent, respectively. The balances of 
25 and 10 per cent make allowance for the very special type which are not 
yet produced in the country and should be imported» 
S. Piping 

The pipe required for the crude oil and gas programmes, petroleum 
refining and the petrochemical industry is mainly of the ordinary seamless 
or welded carbón steel types, made according to specifications API 5A, 5L, 
5LX and ASTM» 

A considerable quantity of such piping is already being made in the 
country. Asociación de Industriales Metalúrgicos and Cámara Gremial de 
Fabricantes de Caños y Tubos de Acero have undertaken a preliminary survey 
of the manufacturing resources in this sector and arrived to the following 
non-cumulative figures: 

/Specification 
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Specificatión Dianotors Manufacturing capncity, 

1962-65 1966-70 
API 5A ' 2 1/211 to 7" above 900 000 tons above 1 200 000 tons 
API 5L up to 10 3/4" above 1 200 000 tons above 1 500 000 tons 
API 5¿X above 10» above 500 000 tons above 700 000 tons 
ASTM all sises above 1 200 000 tons above 1 600 000 tons 
The toe *ls were calculated with basis on the capacity of the leading 

manufacturers presently in operation in Argentina. The figures shown are 
not to be understood as representative of the total possibilities of the 
country which are certainly in excess of these tonnages. 
- To make allowance for special alloy types which are not yet produced or 

deemed to be fábricated in Argentina in the near ñiture, the manufacturing 
potential for the 1962-65 and 1966-70 periods is to be taken in the neighbour-
hood of 95 and 90 per cent of the demand. 
9* Structural steel 

About 36 000 tons/onnum of steel structures are being produced in the 
country. The manufacturing potential throughout the 1962-65 and 1966-70 
periods is 100 per cent. 

10• Instruments and control valves 
Fabricatión of instruments and control valves for process industries 

has recently started in Argentina. At least one leading American manufacturer 
of instruments has licensed the domestic fabricatión of indicators> pneumatic 
controllers and recorders. A complete line of instruments for temperature, 
pressure, flow and level measurement and control appears to be available 
in the country. 

Domestic fabrication of control valves has also recently started. 
Although it is rather difficult to anticípate accurate estimates for 

the manufacturing potential in this sector, it is expected that a minimum 
of 25 and 50 per cent of the demand for the 1962-65 and 1966-70 periods will 
be possible to satisfy through domestic suppliers. 

/II. Steam generators 
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11». ateam generators_ , 

A sizeable volume of steam generators is being already produced in the 
countxy. 

According to information submitted to CEPAL, the manufacturing capacity 
is considered adequate to supply in excess of 60 per cent of the demand 
envisaged for the 1962-65 and 1966-*70 periods» 

Average figures of 70 and 80 per cent are reasonable to consider for 
the two periods in question* 
12. Turbogenerators ' 

Steam turbogkner at or s are not being íiianufactured in Argentina at the 
present time and projocts for deveíoping fabricating fácilities are not 
yét known to daté. For 'this reason, 100 per cent of the demand for both 
future periods is to depend on importation» 

13* Electric distribution equipment 
Domestic resources cover a wide range of products. Asociación de 

Industriales Metalúrgicos estimate that about 80 per cent of the demand 
can be already supplied by the national industry, inclusive of explosion-
proof equipment. In a reasonably short time it is expected that this figure 
will attain the neighbourhood of 100 per cent. 

/10. Prospectiva trends 
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10• Prospectivo trends for the equipment fabricating industry 
The basic equipment which will be called for by the petroleum, natural 

gas and petrochemical industries over the period 1962-70 has a total 
minimum valué of the order of 733 mi Ilion dollars, 

If substantially the major part of the equipment is tobe imported 
(as indicated in section 8), the Argentine equipment fabricating industry 
will miss many valuable opportunities during the next years to expand its 
resources in this field of activities. 

It is ¿Lear that one of the most severe limitations in this sector is 
the lack. of capital to finance the purchasing of equipnent to be paid for 
in pesos, with the consequence that the domestic industry is prevented from 
producing a reasonable proportion of the items consumed, 

The present position in which, for instance, practically the whole of 
the basic equipment for the refineries and the petrochemical developments 
scheduled for 1962-65 will be imported may create an adverse situation for 
the expansión of the equipment fabricating industry. For this reason, 
consideration should be given as soon as possible to the problem of ensuring 
that a proportion as large as possible of the heavy industrial equipment 
required for the 1966-70 period can and will be manufactured in the country. 

In the near future, in the 1962-65 period, it would be highly desirable, 
if possible, that arrangements were made whereby the projected 50 000 BFD 
refinery and the gas plants could be manufactured in Argentina to the largest 
possible extent. This point had been already mentioned in section 9* 

As already indicated, the present situation is largely dictated by 
shortage of capital and means must be found to alleviate this position if 
the fabricating industry is to take its full share of the demand for basic 
equipment. 

The petroleum, natural gas and petrochemical industries are essential 
primary industries. As such they require very large capital investments 
in plant and equipment and for many years will probably be partly financed 
by foreign concems. It is therefore important to consider what steps 
should be taken to ensure the expansión of the equipment industry so that, 
under these conditions, it can supply a major proportion of the basic 
equijanent requirements. 

/Among the 
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Among the various possible ways to assist the domestic industry/ it 
will certainly require financial.support at reasonable rates, in the f orm 
of working capital, either.to enable it to finance the manufacture of its 
products or to finance competitively the sale of the finished goods, 

Also, in order to nake sure that the industry has the opportunity to 
quote for a major portion of the basic equipment required, it is suggeste4 
that a condition should be made to induce investors to employ preferably • 
those contractors who have established a purchasing department in Argentina 
and who also propose to carry out the greater portion of the nachanical 
design in the country, 

It is clear that the basic design of.a 11 refinery and petrocherniqal. 
plants to be erected in Argentina over the. next decade shall almost . ;; , 
certainly have its origin abroad. At the present-time the. natural tendency 
is for designers in these countries to specify unit items of basic equip-r 
ment in terms of the qualities of material and the equiprnent designs 
available to them in.their very highly developed,.supply industries, and 
insistence on such standards .by the design dep̂ rtments pf contractors makes 
it very difficult for their purchasing.departments to place orders in 
those coimtries where the fabricationg industries ar B̂still in the development 
stage with regard to the supply of the specialized equipment. required, 

To over come this difficulty, it is essential that foreign contractors 
for the petroleum and petrochemical industries employed by foreign or 
national investors should establish purchasing organizations in Argentina . . 
fully cognizcuit with what is available in .the country and prepared to 
co-operate with local manufacturers, It is also essential that contractors 
should take steps to see that the detailed mechanical design of the equipment 
they specify is based on a thorough knowledge of whatever can be obtained 
in the country at the time, and if possible do .a large part of the mechanical 
design in Argentina, In the event that Argentine construction companies 
should become allied with foreign contractors in.order.to obtain jthe 
necessary technical knowledge, and set up their own purchasing and 
mechanical design departments to wprk with their foreign associates,., the 
same beneficia! result would be achieved. 

/At this 
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At this point some explanation of "know-how" and its transfer is 
necessary. "Know-how" is simply specialised knowledge and experience. In 
the desiga and manufacture of refinery and petrochemical plant there are 
three main areas of activity:(i) process design in which the exact manner 
in which the process is to be carried out is laid down in detail; 
(ü) mechanical design, in which the process design is converted into, a 
combination of unit pie ees of equipment to meet all the conditions laid 
down in the process design. Here the projected units are designed in 
mechanical detail and complete specifications are laid down so that 
purchasing orders may be placed for each item of equipment; iii) fabrication. 
When the order is placed the manufacturar is completely informed of what he 
has to make and is subject to a rigid inspectiqn before delivery is accepted. 
The "know-ho^ia each of these areas is. quite different. Process design is. 
the work of teams of research chemists, physicists, and, chemical engineers, 
and the knowledge and experience exercised jln this fleld determines whether 
the processes will be competitive and ultimately whether the contractor1s 
business will be successful. Activity in this.a,rea is mainly directed 
towards progress, and technically it is only concerned with the past in so 
far as it is a stepping stone to the future. It is much concerned with ... 
patent rights and royalties and a great deal of the knowledge accumulated 
iri process design departments is of a secret nature - especially in tho 
£ield of chemicals from petroleum. It is pbvious that up to date "know-how" 
in this area cannot be fully transferred. It can only be acquired in , 
Argentina along the same way, followed in highly developed countries, which 
is a long, laborious and costly development. 

In the area of mechanical design the matter is quite different, and . 
specialized knowledge can be readily transíerred to properly trained 

t 

mechanical engineers who have gained appropriate experience in refineries 
and chemical plants. Similarly, the manufacturing industry learns by 
doing, and the first stage in the transfer of "know-how" in this field takes 
place when the contractor sets up a purchasing department in .the .country where 
the equipment is to be purchased. 

/Much progress 
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Much prognes s in this direction has been made in Argentina as a result 
of the initiative of foreign cdnsulting engineering firms, and of the 
co-rop̂ ration of the privaté petroleum companies» As a result the equipment 
fabricating-íindustry has already developed to the point where it is competent 
to'prpducê .much of the code equipment required. 

In other words the first stage in the transfer of "know-how1' has already 
started and will continué as the demand from the petrbleum, natural gas 
and petrochemical industries increases in volume and complexity. 

. 'i.': '" ' 

If arrangoments can be made whereby a gradually increasing part of the 
mechanical design is to be carried out in Argentina either by foreign or 
Argentine contractors the next stage in the transfer of "know-how" that is 
knowledge and experience of mechanical'design, will take place and will 
f̂orm a valuable base for the time ih the future when Argentine companies 
can themselves develop their own process design departmehts/ In continuation 
to the means suggested to assist the local industry it could further be 
indicated that incentives might be given to investors submitting schemes 
which make the fullest use of Argentine manufacturingresources. 

Adequate supplies of r&w steel in the forms and to the specifications 
required should also be-more easily available to the industry in order to 
eliminate the present situátion where practically áli the steel píate 
consumed in the country is to be imported at a price: weli above the Inter-
national levels• 

•. .1 ~ •' 

In addition to all suggested measures on its "support, the domestic 
industry must make efforts to provide- itself with adequate mechanical 
eqi&pment, and trained people so that it can fabrícate basic equipment in 
the sizes and according to the high standards of quality, finish and 
workmanship normally called fór by. the process industries. (The trend in 
petroleum refineries, for instance, is for building larger process units 
which may take advantage of the economies of scale in investments and 
operating costs resulting from utilization of such gréater units. These units 
cali in turn for larger furnaces, -larger fractionating coluirms, larger heat , 
ĉchapgers, larger pumps and more powerful motors, all of which will cali 
for adequate equipment and highly skilled and trained people in the fabri-
cating industries.) In this connexion it should be noted that specialized 

; » . /fabricating fácilities 
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fabricating facilities need not be built up by every manufacturer but may 
well be concentrated with a few enterprises in order to minimize the 
investments. Access to these specialiaed facilities could be made available 
to all manufacturers in the form of contracts inter-industries. 

Finally, the whole of the heavy equipment industry should dedicate to 
establish the best possible standards of organization in order to avoid 
wastes of time and labour and be able to deliver all orders to time and at 
the lowest possible costs, thus trying to make itself fully competitive 
with foreign suppliers. 




