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EXPLANATIONS 

Three dots (.../N.A.) indicate that data are not 
available or are not separately reported. 

A dash (-) indicates that the amount is nil or 
negligible. 

A plus sign (+) indicates a surplus or an increase. 

A minus sign (-) indicates a deficit or decrease. 

A full stop (.) between numerals indicates decimal. 

A space between numerals is used to distinguish 
thousands and millions ( 1 3'+° 8'49). 

A stroke (/) indicates a crop year or fiscal year, e.g, 
I953/195Í+.  The fiscal year adopted is from 1st July 
through 30th June. 

'To' between the years indicates the full period, e.g. 
i960 to I96U means inclusive of the years i960 and 

I96U. 

Details and percentages in tables do not necessarily 
add up to totals, because of rounding. 

Reference to 'tons' indicates metric tons, and to 
•dollars' United States dollars, unless otherwise 

stated. 

Conversion rate adopted is US ft 1.00 = Colombian peso 
(Col S) 30, unless otherwise stated. 
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SUMMARY AND RECOMMENDATIONS 

INTRODUCTION 

1. This study, carried out at the instance of the 

United Nations Industrial Development Organization 

(UNIDO), seeks to formulate a strategy for the 

immediate and long-term development of the 

iron and steel industry in Colombia over the 

decade ending 1985-  A short report covering the 

core aspects of the study was submitted to UNIDO 

in September 197 5 » followed by a presentation in 

Bogota during the same month.  The Draft Final 

Report was submitted to UNIDO in December 1975 

and was discussed at Bogota between 2^th and 

26th February 1976.  The conclusions and 

suggestions emerging from these discussions as 

well as comments received from UNIDO have been 

incorporated in this final report.  The discussions 

in the report corresponding to the aims and 

objectives of the project and the statement of 

work corresponding to the terms of contract are 

given on pages 2 and 3 for easy reference. 

STEEL IN COLOMBIA 

Steel production 

2. Colombia's present position in the overall steel 

picture does not appear to be happy, viewed against 

- 1 
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different technological options,   sizes or locations 
and recommend optimum pittern of the development 
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Time table for commissioning of the new production 
units upto  1935 

2. Analysis of techno -economic aspects of SIDIKUUO 
expansion,   recomnnwi in relation between production 
of this plant and production of semi -integrated 
plants,   in order to achieve full u* i 11 sit ion of 
installed capacity and better specialization and 
complementation of domestic     i-odnction. 

3. In view of expansion of SIDEHHIO,   determine 
whether the prices of both its semi-finished 
and finished products will be competitive in the 
domestic market and the enlarged market of the 
Andean group. 

4.    Techno-economic analysis and recommendations on 
the establishment of new iron nnd steel capacities. 
New capacities should guarantee supply of ra* 
materials and semi-finished products needed by the 
existing facilities as well as of steel products 
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and in comparison of production of third countries 
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f) Investment and operational costs,  and data 60 to 67 
on profitability aspects 

g) Capital financing plan 61 and 62 
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the Andean o* LATTA   countries which would supply 
the inputs/r.' M materials for the new iron and steel 
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preliminary studies on transport and on the technical 
and economical interests for Colombia. 

2. Availability for Colombia of obtaining supplies of 19 
steel ingots from the existing integrated iron and 
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E. Other recommendations 

Follow-up studies jl3 
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Laboratory and pilot plant tests on raw material« U2 
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Summary and Recommendations (cont'd) 

the wider background of the Andean Group, Latin 

America and the wbrld.  Steel production in 

Colombia rose from about 2^2,000 tons in I965 

to about 333|000 tons in 197'+.  The average annual 

growth rate between I965 and 197^ has been only 

3.6 per cent compared to 6.7 per cent for the 

Andean Group, 8.6 per cent for the Latin America 

and 5 P©r cent for the world as a whole.  In 

terms of per capita production, Colombia has been 

more or less stagnant at the 13 kg average which 

is lower than that for all developing countries 

put together and much lower than the average for 

Andean Group as well as that for Latin American 

countries. 

Steel consumption 

3.   In respect of steel consumption too, Colombia has 

registered only a nominal rise in per capita 

consumption from 2k  kg in I965 to 29 kg in 1974, 

compared to ^5 kg to 63 kg by the Andean Group 

and 52 kg to 63 kg by Latin America.  According 

to recent forecasts, the per capita steel 

consumption in the world as a whole is expected 

to rise to about 231 kg, to 191 kg in Latin 

America, to 100 kg in the Andean Group in I985. 

- k   - 
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Summary and Recommendations (cont'd) 

But in the case of Colombia, it would be only 

62 kg, which would in effect, mean that even in 

1985 steel consumption in Colombia would be 

20 years behind Argentina, Mexico, Brazil, the 

Andean Group, the Latin America as a whole, a 

fact which underscores the need for the adoption 

of a bold and realistic programme for the speedy 

development of the iron and steel industry. 

IRON AND STEEL DEMAND 

ORDINARY STEEL DEMAND 

k. The future demand for ordinary steel in Colombia 

has been projected by adopting the end-use method. 

This projection has been compared in Table 1 with 

the earlier demand projections in the Indicative 

Plan (January 1972) and in the feasibility study 

for Paz del Rio expansion (October 1973).  To make 

them strictly comparable, seamless tubes, heavy 

profiles and railway materials have been excluded. 

Table 1 

DEMAND   PROJECTION   ON   COMPARABLE   BASIS-' 
(thousand   tons) 

1980 128JL 
Flat Non-flat Total  Flat Non-flat Total 

Indicative Plan 
PDR 
This study 

'425 535 
405 561 
5^5   6k0 

960  592     775 1 367 
966  563     843 1 ^06 

1 I85 1 068   1 095 2 163 

a/ Excludes seamless tubes, heavy profiles and railway 
material. 

- 5 - 
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Summary and Recommendations (cont'd) 

5. The validity of the end-use forecasts has been 

checked against macro-projections made by time- 

trend analysis, regression analysis and steel 

intensity methods.  On the basis of this analysis, 

the minimum possible demand for ordinary finished 

steel in Colombia is placed at about I.3 million 

tons in I9HO and 2.3 million tons in 1985.  The 

sector-wise and size-wise breakdown of the demand 

is given in Table 2. 

Minimum probable demand by 1985 

6. Taking into consideration the importance attached 

to the development of metal-mechnnic sector in the 

Colombian economy, it is reasonable to expect that 

bulk of products involving simple fabrication which 

are hitherto being imported, will be manufactured 

within the country by I985.  Accordingly, the 

minimum probable demand in 1985 may rise by another 

100,000 tons to 2,k   million tons of rolled products 

or 3 million tons of equivalent crude steel. 

ALLOY AND SPECIAL STEELS DEMAND 

7. The future demand for finished alloy and special 

steels estimated by the end-use method is expected 

to rise from the 197^ consumption level of kh,000 

tons to about 97.000 tons in I98O and 210,000 tons 

by 1985. 

- 6 - 
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4, SECTORJISS QfiPtWg STBL BMAffl) 

 StSlSI  

Traneport eq*ipaent 

Ileetrieal «oulp»«it 

Induatrial aid airieultural 
• aehinery 

Ketal producta 

Sub- tot al 

Construction 

MA 

J9UL 
^tao»j _1_ iassja* _JL 

123 9.7 m 1Ì.9 

56 4.4 m • •7 

36 2.t 6J 2.7 

ili &J _iJf tu 
52e» 41.7 1 075 46.9 

_2Aí JLl OH -U*l 

1_82* J&A usi 100^> 

ft, SlfSWLS nfEAflDOW« OF g*UtfP 

p«*1pg. 
Jsui 

^OI.-FLATg 

Èars and roda 

fica* - Medila» 
- Hecvy 

Charnel i - Lipht 
- Medila» 
- Heavy 

Equni  «fieg        - Light 
- Meditai 
- Heavy 

'Jr. equal anlief    - Lipht 
- Madiua 
- Heavy 

Tees 

1.arrow Hats       - Licht 
- Medi m 
- Heavy 

UireE 

òo¡nutrí tubee 

Rails and other railway 
o; tariilt 

Sub-total non-il ata 

Mie range 

below 75 
Above 75 

100 x    50 - 250 x 125 
Above 250 x 125 

30 x    33 -    60 x 45 
100 x    50 - 150 x 75 
Above 175 x 75 

20 x    20  - 75 x 75 
90 x   90 - 130 x 130 

Above 130 x 130 

30 x    20 - 60 x 40 
85 x   45 - 125 x 90 

Above 125 x 90 

25 to 75 
Above 75 to 150 
Above 150 

1989 
'000 tona '000 tona 

300 
40 

524 
70 

12 
8 

21 
H 

15 
31 
4 

24 
50 
6 

23 
30 
2 

35 
44 
4 

4 
5 
1 

6 
10 

1 

4 8 

40 
10 
10 

70 
18 
16 

130 215 

40 72 

_œ  li 

Zffi U2aS 

FLATS 

PI {.tes 

CR sheets/atrip 

HR Bherta/atrip 

Qnpl hte 

Gal vani e ed a tee ta 

Welded pipes 

Sub-total flat a 

total non-Hata and Hata 

Below 1 200 width 
Above 1 200 width 

Below 1 200 width 
Above 1 200 width 

Below 1 200 width 
Above 1 200 width 

35 
35 

63 
62 

88 
37 

250 
100 

63 
27 

112 

120 190 

80 135 

Jfi _J£É 

_Ü3 LMS 

um i»8 
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Summary   and   Recommendations   (cont'd) 

POSSIBILITIES   OF   STEEL   EXPORT   TO  ANDEAN   COUNTRIES 

8. Available   data   on   future   steel   demand   and   production 

programme   of   the   Andean   countries   would   indicate 

that   there   is   hardly   any   scope   for   making   specific 

export   provision   while   planning   Colombia's   future 

steel   capacity.      Tn   respect   of   alloy   and   special 

steels,   however,    it   is   likely   that    Colombia   will 

continue   to   have   a   sitare   of   the   Andean  market. 

DEMAND   FOR   PIG   IRON 

9. The   demand   for   iron  and   steel   castings   is   expected 

to   rise   to   about   76,000   tons   and   25tOOO   tons   in 

1980  and   to   around   138,000   tons   and   '»6,000   tons 

in   1985   respectively.      On   the   basis   of   the   present 

rate   of   consumption,   the   pig   iron   requirements 

would   be   of   the   order   of   40,000   tons   in   I98O  and 

65,000   tons   in   1985. 

FUTURE   SCRAP   AVAILABILITY 

Analysis   of   present    scrap   availability 

10. The   scrap   trade   in   Colombia   is   not    organised   and 

data   on   its   generation,   availability   are   not 

readily   available.      Based   on   the   data   collected 

for   the   five   year   period   1970-74,    total   domestic 

scrap   purchases   by  various   consumers   amounted   to 

about   490,000   tons.     This   is   in   fair   agreement   with 

domestic   scrap   availability   estimated   on   the   basis 

of   process   scrap   and   capital   scrap   generation. 

8   - 



DASTUR ENGINEERING INTERNATIONAL GmbH 
UMlfcl) NMHINS INDIISIHIAI 1)1 VLIIII'MKM OHiiAMZATIIIN 

Final Report on The Development of 
Iron and Steel Industry in Colombia 

Summary and Recommendations (cont'd) 

Future scrap availability 

11. The future scrap availability estimated on the 

same basis has been estimated at about 238,000 

tons in 1980 and 44o,0O0 tons in I985.  Alter 

allowing for the requirements of foundries and 

other industries, the scrap availability for 

electric furnace steel production would be around 

173,000 tons in 1980 and 333,000 tons in 1985. 

ANALYSTS OF SEMI- INTEGRATED PLANTS 

PAST PERFORMANCE 

Installed capacity and production 

12. There are six existing semi-integrated steel plants 

(SU').  The installed capacity of SIP is estimated 

at about 230,000 tons oí ingot per year and the total 

rolling capacity is estimated at about .'-'70,000 tons. 

As against this, the rolled steel production was 

about 94,000 tons only in 197^ (l 13*000 tons in 

1972 and 1(>73). 

Capacity utilisation 

13. The capacity utilisation in terms ol actual ingot 

production was highest in 191'7 (about 75 per cent) 

and declined to k'J>   per cent in 197^» primarily due 

to rising scrap shortage.  In tenis oí market 

coverage, though the position actually improved to 

- 9 - 
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about (>5 per cent in 1 (>7^ » this is largely due 

to the sharp decline in the market for SIP alter 

1970. 

ik.        The rolling mill capacity utilisation has been 

generally around kO   per cent, the maximum beuiR 

about 60 per cent in 19í>5 and 1969.  Tn terms of 

market attended, after achieving a maximum of 

90 per cent in 1968, it dropped to 60 per cent in 

1971 and has improved to about 80 per cent from 

197.?.  The higher market coverage by rolled products 

compared to ingots is explained by the use of 

purchased billets for rolling. 

Technology and quality control 

15.   As most of the plants produce only rebars, the 

quality requirements are adequately met by the 

existing acid practice.  However, realising the 

advantages of the basic practice, two plants are 

operating with basic steelmaking and two others 

have plans to switch over to the basic practice. 

All the plants are equipped with laboratory 

facilities. 

Financial performance 

16.   From an analysis of the financial performance of three 

SIP for which annual reports were available, it is 

observed that 

i) the impíovement in the sales income has mainly 
come from increase in steel prices 

- 10 - 
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ii) despite the i'airly high interest rates, 
these and other financial charges do not 
form a significant proportion of the total 
sales income 

iii) investment in gross blocks has been steadily 
rising in all plants 

iv) the cumulative effect of the above factors 
lias resulted in an upward trenti in net profit 
before tax and there is a very sharp rise 
in 197^4.  However, as the provision for 
taxation as a percentage of the net profit 
has also risen steadily, the upward trend 
in net profit after tax has not been as 
impressive as the net profit before taxes 

v) The ratio of current assets to current 
liabilities has been maintained at a fairly 
satisfactory level in all plants.  However, 
the liquidity ratio, that is the ratio of 
liquid cash to current liabilities, has been 
unsatisfactory. 

POSSIBLE FUTURE ROLE OF SIP 

Future market 

17.   The possible future role of SIP has been planned 

keeping in view the future market, the geographic 

pattern of the market and the possibility of their 

specialisation.  The future market for SIP is 

estimated at 337,000 tons and 70 1,000 tons of 

ordinary steel bars and rods and light profiles for 

the years 1980 and 1985 respectively.  The share 

of SIP in the market for special steel products is 

63,000 tons and 1^6,000 tons of bars and rods and 

wire rods respectively for 1980 and 1985. 

- 11 - 
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Future production programme 

18.   The annual production programme of SIP is given 

in Table 3.  It is expected that the semi-integrated 

plants would diversify to produce special steels 

including special steel wire rods, in addition to 

ordinary steel products. 

Table 3 

SEMI-INTEGRATED PLANTS' FUTURE PRODUCTION PROGRAMME 
(thousand tons) 

Ordinary steel Special steel 
Bars    Wire    Light Bar     Vire 

and rods  rods  profiles  Total  and rods  rods  Total 

1974 39.** 6. 1 30.5 76 17.6 17.6 

1976  . .  58 15 4 o 1 13 18 5 23 
1977  . .  60 21 48 129 20 10 30 

1978  . .  80 35 49 164 2k 14 38 

1979  . .  77 55 50 182 2k 14 3« 
1980  . .  90 55 68 213 35 20 55 

1981 .  95 65 83 243 4o 21 61 

1982  . .  95 65 83 243 48 21 69 

1983  . .  95 65 83 243 48 21 69 
1984  . .  95 65 83 2U3 48 21 69 

1985  . .  95 

Melting 

65 

stock 

83 

si tuation 

243 60 21 81 

19.   Domestic scrap shortfall is expected to rise from 

about 50,000 tons in 1976 to 200,000 tons in I98I. 

This widening gap will have to be met either by 

imported scrap or the use of imported billets or 

of sponge iron.  The vagaries of the international 

market in billets and scrap are well known and 
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none of the Andean countries has plans to produce 

salable billets or sponge iron on a long-term basis. 

Therefore, it would be logical to plan and install 

direct reduction plants and fit them into the 

larger framework of the national steel programme. 

INVESTMENT AND OPERATING COSTS 

Investments tor new facilities 

20.   The augmentation of SIP ingot steel capacity from 

the current level of about 210,000 tons to about 

500,000 tons in 1985, would involve an investment 

of the order of US $ 66 million, for additional 

plant facilities.  This would necessitate separate 

studies for individual plants to identify specific 

balancing facilities required to enable the full 

utilisation of the installed capacity, and to 

obtain more precise estimates of costs. 

Operating costs 

21.   It is estimated that the average works cost of 

rolled steel utilising 50 per cent domestic scrap 

and 50 per cent imported scrap would be about 

US $ 26O per ton comparecí to about US $   2k5   per 

ton when using 50 per cent domestic scrap and 50 

per cent sponge iron.  however, the cost of imported 

billets (US $ 267 per ton) would be even higher 

than the cost of rolled products using either 

imported scrap or domestic scrap and sponge iron. 

- 13 - 
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EXPANSION OF ACKHIAS PAZ DKL HI» S.A. 

ANALYSIS OF PAST PE1U< OHMANCK 

Capacity utilisation 

22.  The capacity utilisation of Acerías Paz del Rio 

S.A. (PDIl) which is the only integrated steel plant 

in Colombia, in terms oí ingot steel has ranged 

between 80 to 92 per cent during 1<>70 to 197^ as 

against the installed capacity of 300,000 tons per 

year.  The highest production (276,000 tons) was 

achieved in 1972.  The recent fall in ingot steel 

production has been largely due to hot metal 

shortage arising from inadequate coke availability. 

23.  Due to inadequate iron and steelmaking capacity as 

well as absence of cold rolling facilities, the rolling 

mills have been utilised only to the extent of 30 per 

cent.  In 197U, only about 8 per cent of the 

¿+00,000-ton capacity steckel mill was utilised. 

Technology 

2k.      The high phosphorus content of the local iron ore 

and consequently of the hot metal, has led to the 

adoption of Thomas process of steelmaking.  Though 

the blast furnace operations have improved 

considerably with the use of fluxed sinter and 
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fuel oil injection, the movement of stock in the 

blast furnace is not satisfactory.  While plant 

return scrap is utilised for electric arc furnace 

steelmaking, basic refractories, sintered magnesite 

and calcined dolomite, and bulk of the ferro-alloys 

are imported. 

Financial performance 

25.   The major conclusions of an analysis of   the 

financial performance of FDR from 1970 to 197^ on 

the basis of their annual reports, are: 

i) The large increase in the net sales income 
has resulted from an increase in the average 
sales price of steel. 

ii) 'I he sales cost has maintained an upward trend, 
in harmony with the increasing average sales 
price. 

iii) The net profit before taxes ine rea s eri by 
13b per o nt, though the net sales income 
rose by 98 per cent during; the same period. 
However, due to the rise in the provision for 
tax, the net profit alter taxes has registered 
an increase of only 33 per cent. 

iv) The wages and salaries have risen by about 
83 per cent. 

v) The ratio of share holders equity to long 
term loan has declined from 2.1:1 in 1970 
to 1.8:1 in 197^.  The gross block per ton 
of finished steel produced has increased 
from Colombian peso 6tbl6 in 1970 to 
Colombian peso 10,^7 in 197^. 

vi) The ratio of current assets to current 
liabilities has been fairly satisfactory 
throughout the period.  The ratio of liquid 
cash and current liabilities was at an 
unsatisfactory level of 1.0:1.2 at the 
end of 1972 and improved to 1.0:1.3 at the 
end of 197**. 

- 15 - 
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CURRENT IMPROVEMENT PROGRAMME 

26.   The current improvement programme envisages the 

installation of a 57-oven coke battery expected 

to go on stream in 1973} and of cold rolling 

facilities in two stages - the first stage with 

an annual capacity of 21*0,000 tons, and its 

duplication essentially during the second stage. 

This essential programme should be implemented 

without delay. 

EXPANSION SCHEMES 

Existing scheme 

27.   The concept of expansion of PDR to 1 million ton 

of crude steel according to the feasibility report 

prepared in October 1973 and updated in Eebruary 1975» 

is based on the installation of a new bottom-blown 

oxygen steelmaking shop to replace the existing 

Thomas converter shop as well as the installation 

of a new billet mill and a new wire rod mill. 

Requisite expansion of ironmaking, mining and other 

auxiliary facilities is also envisaged.  This 

expansion scheme is rei erred to as PDR-1. 

Alternative possibilities 

28.   The Thomas shop at Delencito is still young to be 

retired and, therefore, two alternative schemes of 

expansion through conversion of the existing shop to 

oxygen bottom-blown process has been suggested, namely« 

(> - 
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29. 

i)   PDR-II   -   to   fully   utilise   the   existing   hot 
rolling   mills,   but   the   new  wire   rod 
and   billet   mills   (PDR-l)   will   not   be 
installed. 

ii)   PDR-III-   to   fully   utilise   the   existing   hot   rolling 
mills.      A   new   200,000   tons   per  year  wire 
rod   mill   will   be   installed,    but   no   billet 
mill    (PDR-l). 

Comparison   of    schemes 

The   three   alternative   schemes   are   compared   in  Table   k. 

Table   h 

COMPARISON   OF   ALTERNATIVE   SCHEMES   OF   PDR   EXPANSION 

PRODUCT-MIX.    '000   tons/yr 

Flat products 
Hot rollet! 
Cold rolled . . 
Tinplate 

Sub-total 

PDR-I 

75 
2 37 
62 

Non-flat products 
Bars and rods .. 
Wire rods .. 
Medium profiles .. 

Sub-total .. 

Salable billets 

Total salable steel 

IN00T STEIL CAPACITY, 'OOO tons/yr 

Additional for expansion 
Total after expansion 

INVESTMENT-^ 

For additional 
facilities, mill US ? 

Per annual ton of additional 
capac i t y , US i>      . . 

AVERAGE PRODUCTION COST/TON 
SALABLE STEEL, US $ 

Works cost .. 
Total 

3^7 

150 
197 

-lì 
361 

'*/ 

792 

700 
1   000 

630 

13*4 
248 

PDR-11 

31 

60 

331 

70 
110 

30 

MO 

341 

k2r) 
72 5 

22 3 

52O 

138 
2^3 

PDR-III 

31 
,?40 

60 

331 

180 
200 
-22 
¿no 

1*4 

755 

6 52 
952 

388 

595 

135 
2kk 

a/   In   the   feasibility  report   for   PDR   expansion   steckel   mill 
capacity   is   assumed   as   442,000   tons/yr,   whereas   PDR   has 
indicated   it   as   400,000   tons/yr which   is   considered   for 
PDR-II   and   PDR-III. 

b/   Excludes   investment   oí'   current   improvement   programme. 
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Elimination of PDH-I 

30.   The above analysis indicates that the average cost 

of steel would be approximately the same for both 

PDH-II and PDR-III and marginally lower than that 

for PDH-I.  Since both PDH-I and PDR-III envisage 

PDR expansion to about 1 million tons with similar 

product-mix, for further analysis in this study, 

PDR-III has been selected as the one million ton 

scheme. 

Phased implementation 

31.   PDR-II as well as PDH-III can be implemented in two 

phases.  In Phase 1, the crude steel production would 

be about 380,000 tons per year - 3^0,000 tons through 

increased hot metal production from the existing 

blast furnace with the use of oxygen enriched blast 

and modification of the existing three Thomas 

converters to LWS; and ^0,000 tons from the electric 

arc furnace.  Phase 1 could be implemented in about 

two years' time and would involve an investment of 

the order of US S 11 million.  The work on Phase 2, 

starting concurrently with Phase 1, may take about 

k   years to complete and become operative by about 1981. 

RAW MATERIALS SITUATION 

Iron ore 

32.   The measured reserves of iron ore, estimated at 

about 105 million tons of which 65 million tons are 

- 18 - 
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considered mineable, would be adequate to meet the 

ore requirements oí' the expanded plant for 30 to 

35 years.  However, in view of the low quality of 

the ore {k3   to h5   per cent Fe, and 11 per cent Si02), 

beneficiation studies should be pursued. 

Coal 

33.   PDRhas estimated its recoverable coking coal 

reserves as 22 million tons, which would be adequate 

for 12 to 16 years' operation.  Further exploration 

would, therefore, be needed, but this need not be 

a constraint on expansion, because coal could be 

purchased. 

Limestone 

3^.   Proved reserves of limestone are about 11 million 

tons, adequate to meet the plant requirements for 

7 to 10 years.  It would be essential to block out 

separately steelmakintf (jrade limestone, because 

with the adoption of LWS process, it may be 

preferable to use lime containing 90 per cent CaO 

minimum and 3 per cent Si0o maximum. 

INFRASTRUCTURE FACILITIES 

Electric power 

35.   The increased electric power for the plant is to be 

met from the Paipa Thermal Station, and no major 

difficulty is anticipated regarding the power supply, 

- 19 - 
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Water 

36. The water requirements can be met from the Lake Tuta, 

provided the draw off is restricted to make-up water 

requirements, and recirculation water system is 

installed at the plant. 

Transport 

37. The captive railway system of PDK would have to be 

suitably expanded and appropriate investigation 

carried out to ensure adequate rail facilities 

to handle increased raw materials and finished 

products traffic.  The present practice of transport- 

ing the bulk (85 per cent) of the finished products 

from the plant to Bogota by road may not be feasible 

after expansion. 

CREATION OF NEW CAPACITY 

Demand considered lor domestic production 

38.   The total demand for steel covers a wide range of 

items, some of which are not envisaged for domestic 

production for technical and/or economic reasons. 

Excluding these items, the net finished steel 

demand considered for domestic production would 

be about 1.1 million tons in 19^-0 and about 2.1 million 

tons in 1985. 

- 20 - 
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Projected future production oi SIC and PbR 

39.   Taking into consideration the SIP production 

programme and the alternative l'DH expansion 

schemes, three production combinations are 

feasible, namely: 

Case-I   -  STP + PIW-I 
Case-TT  -  STP + I'DH-TI 
Case-Ill -  STP + PDR-III 

As PDU-1 has been eliminated from further 

consideration, the Case-I lias not been analysed. 

Gap between demanti and production 

kO.        The annual gap between the net demand considered 

for production and the planned productions for 

SIP and PDH is shown in Table 5 on page 22 for 

the period 1979 to 198$t   as no major new facilities 

will go into production prior to 1979. 

New rolling mill requirement 

k^ .        The shortfalls in bars and rods, and wire rods 

would justify the installation in 1985 of additional 

400,000 tons capacity in Case-Il, and of about 

200,000 tons capacity in Case-Ill.  In case-II, 

a mill with an initial capacity of 200,000 tons 

could be installed in 1979«  In both the cases, 

additional capacity for the production of 50,000 

tons of light profiles and 200,000 tons of medium 

profiles should be operating by 1985. 

- 21 
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k2.   In respect of flat products, as P1)R lias already 

a steckel mill, the new mill should be a semi- 

continuous mill.  In order to cover a wider specturm 

of demand, the new mill may preferably be of 1,730 mm 

(68 in) size and a minimum capacity oí' about 

1 million tons of hot rolled products.  The short- 

falls justify such a mill commencing operation in 

198-+.  At the same time, adequate cold rolling and 

finishing facilities would also have to be set up. 

SELECTION OF IRON AND STEELMAKING ROUTES 

kj.        Taking into consideration the new rolling mill 

facilities, two alternative capacities have been 

considered, namely 

Alt. 1 - 500,000 tons continuous cast semis 
Alt. 2-1.3 million tons continuous cast semis 

kk.        In the Colombian context, both the blast furnace- 

basic oxygen steelmaking (RF-BOS) route and the 

direct reduction-electric arc furnace (DR-HF) 

route merit consideration.  For direct reduction, 

adoption of gas based processes which are commercially 

established have been envisaged.  The electric arc 

furnace steelmaking will be based on the use of 

50 per cent sponge iron. 
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^5.   The relative economic evaluation of the alternative 

routes and alternative capacities (Table 6) indicates 

that for the smaller capacity plant, the DR-EF route 

would be advantageous, while the BF-BOS route would 

be more economical for the larger plant. 

Table 6 

RELATIVE ECONOMICS OF ALTERNATIVE ROUTES 

Investment, mill US $ 

Production cost, 
US S/ton liquid steel 

Cost of raw materials 
Cost above material 

Works cost 

a/ Fixed charges—' 

Total 

a/ 15$ per year on investment. 

DH-EK BF-nOS 
Alt. 1 Alt. 2  Alt. 1 Alt. 2 

80 185 175 3^7 

. . 87 100 75 75 
•• -22 -12 -22 -22 

124 133 1 10 101» 

• • 2 k 2 P -52 ko 

148 1JL5 163 144 

PRODUCTION PROGRAMME OF NEW FACILITIES 

46.   Based on the economic evaluation of alternative 

routes, the DR-EF route for bar and rod mill 

complex and the BF-BOS route for the integrated 

plant for the production of flat and medium 
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profile products have been envisaged.  The 

production programme for Case-II and Case-Ill, 

given in Table 7 takes into account the normal 

time required to build up the rated capacity. 

Table 7 

PRODUCTION PROGRAMME OF NEW FACILITIES 
(thousand tons) 

Case-II Case-Ill 
Bars, rods  Profiles    Flat    Bars, rods  Profiles    Flat 

Year  A vire rods Light Mad products  & vire rods Light Med products 

1979 
1980 
1981 
1982 
1983 
1984 
1985 

50 
150 
200 
200 
255 
355 
400 

25 
50 

100 
i4o 

¿•55 
640 

100 
145 
200 

25 
50 

100 
140 

455 
640 

DIRECT REDUCTION 

Sponge iron requirement 

4?.   In planning the sponge iron capacity, the 

melting stock requirements for SIP, the new 

bar and rod mill complex, and a new light 

profile mill have been taken into account 

as indicated in Table 8. 

- 25 - 



DASTim ENGINEERING INTERNATIONAL GmbH 

Summary   and  Recommendations   (cont'd) 

UNITED MAIIIINS IMIIISIIUAI DKVl.l.OI'VH.NT UnliANIZATMIN 

Final Report on The Development of 
Iron and Steel Industry in Colombia 

Tabi« 8 

SPONGE IRON REQUIREMBKTS 
(thousand tona) 

Purchased 
Ingot scrap re- Domestic 

production«/ requirement^/   scrap 
Case   Case     Case     Case       avail a- 
II        III       II III       bilitv 

Scrap      Sponge iron 
ahortfall reouiramante 
Case Case   Case   Case 
II     III      II       III 

1979 
1980 
1981 
1982 
1983 
1984 
1985 

327 
509 
613 
625 
685 
832 
931 

267 
329 
346 
363 
503 
569 
681 

332 
517 
623 
635 
696 
845 
946 

271 
334 
352 
369 
511 
576 
692 

153 
173 
186 
218 
252 
294 
333 

179 118 
344 161 
437 166 
417 151 
444 259 
551 282 
613 359 

197 
378 
481 
459 
488 
606 
674 

130 
177 
183 
166 
285 
310 
395 

a/   Pro« SIP,  and the proposed new bar and rod mill,  and light 
profile mill complexes,  after allowing for salable billets 
available in PDR-III. 

b/   Ingot steel x I.016. 
S/   1 ton scrap «1.1 ton sponge iron. 

Selection   of  production   processes   and   unit   sizes 

k8,        HyL  and   Midrex   are   the   two   gaseous   direct   reduction 

processes   which   are   now   commercially   established. 

The  Armco   process,   which  has   one   operating   plant 

now,   may  also  be   considered   to  have   reached   the 

stage   of  commercial  acceptance.     The   HyL   plants 

in  operation  are   of  varying   unit   sizes,   while   most 

of  the   Midrex  units  are   of  the   same   unit   size. 
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A   unit   size   of   350,000  tons   per   year   capacity   can 

be   considered   both   for   HyL   and   Midrex   processes, 

while   a   smaller  unit    size   of   220,000   tons   can 

also   be   considered   for   HyL   process. 

49. Of   the   different   coal-based   sponge   iron   processes, 

only  rotary  kiln  units   have   found   industrial 

application   in   recent   years.      However,   none   of   the 

three   existing   rotary   kiln   units   producing   sponge 

iron  has   achieved   the   rated   production   level. 

For   instance,    the   New   Zealand   plant   rated   at 

150,000   tons   produces   about    120,000   tons   per  year; 

the   plant   at   Charquedas   in   Brazil   rated   at   65,000 

tons   was   operating   at   about   "jk   per   cent   capacity, 

two   years   after   commissioning;    and   the   third  plant 

at   Benoi,    South   Africa,   rated   at    150,000   tons   per 

year   produced   about   ^5   per   cent    of  the   rated   capacity 

in   1972*. 

50. For   the   purpose   of   comparison   of  processes,    therefore, 

the   output   achievable   from   the   rotary   kiln   units   may 

be   somewhat   lower   than  the   rated   capacity   indicated 

by   process   and   equipment    suppliers.      Accordingly, 

assuming   suitable   quality   raw  materials   and   good 

operating   conditions,   a   3.6  m  dia   kiln  unit   may 

produce   about   50,000   tons   and   a   k.6  m   dia   kiln  about 

115 » 000   tons   per  year. 
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Comparison of a] tern.it Ive processes and unit size 

51.   The ralative economics of the alternative processes 

is compared in Table 9. 

Table 9 

ECONOMIC COMPARISON OF ALTERNATIVE PROCESSES AND 
UNIT SIZES FOR DIRECT REDUCTION 

Unit size, »000 t/yr 

Investment, mill US$ 

Cost of sponge iron 
including fixed 
charges at 1 y/o  of 
investment, 
US$/ton 

Gas-ba sed Coal-ba sed 
proce s s proce ss 

220   350 50    115 

Vi   52 16    26 

^^k      ^ok 158 135 

The analysis indicates that a 50,000 ton coal-based 

plant would not be economical even as a captive 

unit, because the delivered cost at consuming 

centres of sponge iron produced in a 115,000 ton 

capacity plant would be lower. 

Alternative plans for direct reduction capacity 

52.   Taking into consideration the present commercial 

status of the sponge iron processes and the 

availability of natural gas in Colombia, it would 

be advisable to set up the initial direct reduction 
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capacity with gas-based plant.  In the meantime, 

the operation of rotary kiln units elsewhere 

should be carefully observed, and tests and 

investigations on raw materials completed. 

The decision on installing a rotary kiln unit 

may be taken at a later date. 

53.   Based on an evaluation of alternative plans for 

direct reduction capacity for Case-II and Case-Ill, 

the following are suggested for adoptiont 

Case-II Case-Ill 

350,000 tons gas-based 
plant in 1979 

115,000 tons coal-based 
plant in 1981 

350,000 tons gas-based 
plant in 198** 

220,000 tons gas-based 
plant in 1979 

115,000 tons coal-based 
plant in I983 

The average delivered cost of sponge iron in Case-II 

would be US S 115 per ton and for Case-Ill US 3 127 P«r 

ton. 

Raw materials situation 

5U.   The electric arc furnaces installed at SIP are designed 

for scrap uso and, therefore, it would be advantageous 

to utilise high quality sponge iron (with minimum 

gangue content) to keep the slag volume low.  The 

high grade iron ore/pellets required for the 

production of sponge iron will have to be imported 
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from   countries   such   as   Peru,    Brazil,   Canada,   etc. 

The  natural  gas   required   would   be   available   from 

the  Guajira   field   by   1978. Adequate   test   work   will 

have   to   be   carried   out   to   identify   suitable   sources 

of non-coking   coal   and  necessary   prospecting   work 

would  be   required  to   establish   their  results. 

NEW   INTEGRATED   STEEL   PLANT 

Plant   capacity   and   product-mix 

55.        The  new   integrated   steel   plant   will   have   a  capacity 

of   1.3   million   tons   of   crude   steel   per   year   and 

the   product-mix   of   salable   steel   will   be   as   follows« 

Medium   profiles      . , 
HR   sheets/coils      ., 
CR   sheets/coils      ., 
Galvanised   sheets/ 

coils . < 
Total 

Ai nnua 1 
Size r; 

mm 
\nss. quant ity 

'000 tons 

75 to 
600 to 
600 to 

200 
1 500 
1500 

200 
3OO 
532 

600 to 1250 
1 

80 
1 12 

Raw materials 

56. The   annual   requirements   and   sources   of   supply   of 

major   raw   materials   will   be   as   follows: 

Material Source 

Iron   ore Imported 
Coal Cundinamarca- 

Boyaca 
Limestone Barranquilla 

Annual 
requirement 

'000   tons 

1    980 

1    350 
63O 
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Plant    flow   sheet   and   general    layout 

57. The plant flow sheet indicating the requirements 

of the major raw materials as well as production 

of   major  units   is   given   in   Figure   9-1. 

Utilities 

58. The   requirements   and   sources   of   supplies   of 

utilities  are   as   follows: 

59. 

60. 

Requirement Source 

Electric   power 
Make-up  water 
Natural   gas 

120  MW CORRELCA   system 
2 500   cu   m/hr  Magdalena   river 
3 5OO   cu   m/hr  Guajira 

Maximum possible use of by-product gas is envisaged 

and natural gas will be needed mainly for auxiliary 

injection   in  the   blast   furnace. 

Pollution  control 

Adequate   environmental   pollution   control   measures 

have   been  provided   in  the   form   of   appropriate 

dust   and   fume   extraction   systems,    gas   cleaning 

facilities   and   water   treatment    facilities. 

Total   capital   requirement 

The   total   capital   requirement    is   indicated   in 

Table    10.     The   estimates   exclude   the   cost   of   land, 

site   preparation  and   off-site   facilities,   and   do   not 

provide   for   escalation. 

31 
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Preliminary   financing   plan 

61.        Based   on   the   pattern  of   financing   steel   projects 

in   Latin   American   countries,   the   following   pattern 

of   financing   has   been   assumed   (Table    11).      It   is 

assumed   that   the   long-term  loans   will   bear   simple 

interest   at    10   per   cent   per  annum,   while   the 

short   term   loan   for   working  capital   will   carry 

an   interest   rate   of   25   per   cent   per   annum. 

Table   10 

TOTAL   CAPITAL  REQUIREMENT 

Plant   cost .• 
Spares .. 
Preliminary,    start-up 

and   commissioning 
expenses .. 

Interest   on   long   term 
loans   during 
construction .. 

Fixed   investment .. 

Working   capital . . 

Total   capital   requirement 

Million   US   $ 

1    035 
30 

h5 

¿22 
1  300 

 ks 

1   3^8 

Table   1 1 

ASSUMED FINANCING PATTERN FOR THE TOTAL CAPITAL 
REQUIREMENT 

Fixed investment 
excluding interest 
on long-term loan 
during construction 

Interest on long-term 
loans during 
construct ion 

Working capital 

Total capital 
requirement 

Million US $ 
Loan    Equity  Total 

650 

190 
1*8 

888 

U60 

i+60 

1 110 

190 
k8 

JL2äS 
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62.   Apart from bilateral  aid and equipment 

suppliers' credit, agencies like the 

Internationa] Bank for Reconstruction and 

Development, International Development Bank, 

Inter-American Development Bank, Corporation 

Andina de Fomento and Fondo de Inversiones 

Venezuela are the likely sources of long-term 

credit s . 

Manufacturing expenses 

63.   The annual manufacturing expenses including 

raw materials, labour and supervision and 

other manufacturing expenses but excluding 

depreciation and interest charges is estimated 

at US $ 19^ million for the rated capacity 

operation.  The average manufacturing cost 

per ton of salable steel at full production 

level works out to US $ 175. 

Works cost of products 

6k.   The estimated works costs of the various 

products, excluding fixed charges, are given belowl 

Product US S/ton 

Sinter 
Coke (run-of-oven) 
Hot metal 
Billets/slabs 
Medium profiles 
Hot rolled sheets/coils 
Cold rolled sheets/coils 
Galvanised sheets/coils .. 

30 
53 
82 

1 12 
136 
^k6 
199 
216 

3k 
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Annual sales realisation 

65.   The annual sales realisation at the rated capacity 

production is estimated at US $   k2k  million 

assuming a sales price based on the 1975 selling 

prices in Colombia and those assumed in the 

feasibility report for PDR expansion which 

appear competitive in the Andean sub-region. 

66. 

67. 

Profitability analysis 

The preliminary profit and loss statement for 

the fourth year of operation which is the 

first year of rated capacity operation is 

summarised below: 

A. Sales realisation        .. 
B. Annual manufacturing expenses 
C. Gross profit (A-E) 
D. Fixed charges/expenses   . . 
E. Net profit before tax (C-D) 
F. Taxation . . 
G. Net profit after tax (E-E) 
H. Return on equity after tax 

Million US S 

k2k 
19*4 
230 
155 
75 
30 
^5 
10% 

The plant profitability would improve 

substantially in the future years, due to the 

progressive reduction in the interest charges 

on long-term loans and working capital as these 

loans get repaid in annual instalments. 

The break-even analysis indicates that the plant 

work break even at 70% of its rated capacity 

operation.  The sensitivity analysis carried out 
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to study the effects of 10 per cent variation 

in the annual sales realisation, manufacturing 

expenses and fixed charges on the project 

profitability indicates that under rather 

adverse circumstances, the project would require 

higher steel price support to provide adequate 

financial rate of return. 

LOCATION OF NEW PLANTS 

68. The preliminary selections of possible locations 

for the new integrated steel plant, direct 

reduction plant and the bar and rod mill complex 

are shown in Drawing 3951-10-1. 

New integrated steel plant 

69. Of the three locations, Barranquilla, Buga Tulua, 

Puerto Berrio considered for the new integrated 

steel plant, Barranquilla, a typical coastal 

location on the Atlantic coast, offers the 

best advantage from the view point of 

transport cost (raw materials assembly and 

product distribution).  A confirmation on the 

suitability of the Barranquilla location would, 

however, involve further investigations on 

infrastructure development.  While selecting the 

steel plant site, the possibility of integrating 

- 36 
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the infrastructure development with that 

required for the Guajira gas field and 

Cerrejón coal deposits should be kept in view. 

Direct reduction plants 

70. Barranquilla on the Atlantic coast is considered 

a typical location for the gas-based direct 

reduction plant to take advantage of the 

Guajira gas pipeline and proximity to a port. 

For the coal-based direct reduction plant, 

Cali offers the minimum transport cost for 

raw materials and sponge iron.   The possibility 

of developing a suitable port on the Pacific 

coast for importing pellets for the coal-based 

plant needs further investigation. 

Nev bar and rod mill complex 

71. The new bar and rod mill complex would be 

integrated with the gas-based direct reduction 

plant on the Atlantic coast.  Alternatively, 

this additional capacity could also be installed 

through expansion of SIP. 

Infrastructure levelopment required 

72. Barranquilla is not yet on the railway map and 

it would be essential to link the selected plant 

location on the Atlantic coast with the hinterland 

by railway.  The possibility of utilising river 
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barge transport, specially for carrying coal 

to the integrated steel plant needs to be 

investigated.  Port locations should be studied 

and port facilities have to be developed 

on the Atlantic coast for importing iron ore 

and pellets, and on the Pacific coast for 

importing pellets. 

73,   The development of the Guajira gasfield and the 

installation of the gas pipeline to Barranquilla 

should be completed by 1978.  The electric 

power requirement of the new plants will have 

to be taken into consideration, while finalising 

the national power programme.  On the Atlantic coast, 

it would be advisable to increase the thermal 

power component of the CORRELCA system. 

7**.   New transport links, port for export of coal, 

and water and power supply systems will have to 

be developed for the Cerrejón coal deposit and 

natural gas-based industries.  The possibility 

of integrating the infrastructure facilities 

to serve the steel industry may be kept in view. 
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Ecology 

75.        No   specific   pollution  control   regulations   are 

as  yet   in vogue   in   Colombia.      In  selecting   plant 

facilities,   however,   adequate   provision   for 

installing  pollution  control   facilities   has   been 

made. 

NATIONAL   STEEL  PLAN 

Basis   of the   National   Steel   Plan 

76.        On  the   basis   of  production   programme   of   SIP, 

the  alternative   possibilities   of   PDR  expansion 

and  the   creation   of  new   capacity,   two  alternative 

plans   -  National   Steel   Plan   Il(NSP-Il)   and 

National   Steel  Plan  III   (NSP-IIl)   -   for   steel 

development   have   been   evolved.     The   National 

Steel   Plan   I   (NSP-l)   based   on   PDR-I   is   not 

considered,   because  the   PDR-I   scheme  has   been 

eliminated   from   further  consideration. 

NSP-II  has   been   formulated   on  the   basis   of 

(i)   expansion  of   SIP;    (ii)   expansion  of   PDR 

to   725,000   tons   per  year   in¿jot   steel   capacity 

(PDR-Il);   and   (iii)   production   from new   plants 

as   per  Case-II.      Similarly,   NSP-III has   been 

formulated   on the   basis   of   (i)   expansion  of  SIP} 

-   kO   - 
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(ii) expansion of PDR to 952,000 tons per year 

ingot steel capacity (PDR-IIl); and production 

from new facilities according to Case-Ill. 

Both NSP-II and NSP-III include the cold rolling 

mill facilities proposed under the 'Current 

Improvement Programme' of PDR. 

77. Time Table of NSP 

The time table for commissioning of new facilities 

under NSP-II and NSP-III are shown in Figure 11-1. 

Comparison of the two plans 

78. The two alternative plans, NSP-II and NSP-III 

are compared in Table 12 on the basis of various 

criteria such as degree of self-sufficiency; 

investments required and the additional 

capacities created; the total cost of steel 

to meet the national requirements; payback period; 

and utilization of domestic resources. 

Guidelines for selection of Plan 

79«   It is observed that NSP-II would involve a lower 

investment of about US §   80 million compared to 

NSP-III.  However, as the investment on development 

of additional mining capacity of PDR accounts for 

about US $   50 million, the difference in the 

investment on plant and equipment would be only 

- M - 
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Table 12 

COMPARISON OF NSP-II AND NSP-III 

1. Total demand of rolled ateel 197b to 1985,   ,CO0 tona 
2. Total rolled steel production from 1976 to 1985,   '000 tona 
3. DEGREE OF SELF-SUFFICIENCY (2) J-    (1 ),  % 
4. Investments on expansiono and new facilities, 

million US $ 
5. Additional crude steel capacity installed by 1985, 

•000 tone 
6. Average investment per additional  annual ton of crude 

steel capacity, US $ .« 
7»    Total coot of domestic steel production from 1976 to 

1985, million US $ 
8. Average cost of steel produced,   (7) -r   (2),  US $/ton 
9. Total cost of steel imported from 1976 to 1985, 

million US |P 
10. TOTAL COST OF STEEL FftOM 1976 TO 1985  (7) +   (9), 

million US $ 
11. Current value of installed steelmaking facilities 

in 1975, million US $ 
12. Total outflow at current prices .. 

(4) • (11), million US $ 
13. Total inflow at /current prices, 1976 to 1985, 

million US |r^ .. 
14. Present value of total  outflow at 11 JÉ discount rate, 

million US $ 
15. Present value of total inflow at 11$ discount rate, 

million US $ 
16. Ratio of present values  (I4) -~  (15) 
17. FAY BACK YEAR OF INVESTMENT AT 11$ DISCOUNT RATE 
18. Foreign exchange requirement for imports of steel, raw 

materials and supplies, 1975 to 1985, million US $    .. 

UTILISATION OF DOMESTIC RESOURCES 

19. Annual requirement of local   iron ore for full  utilisation 
of facilities installed by 1985, million tons .. 

20. Annual requirement of imported iron ore and pellets for 
full utilisation of facilities installed by 1985, 
million tons ,. .. 

21. Annual requirement of coking coal blend for full utilisa- 
tion of facilities installed by 1985, million tons    .. 

22. Annual requirement of non-coking coal blend for full 
utilisation of facilities installed by 1985, 
million tons ., .. 

23. Annual requirement of natural, gas for full utilisation of 
facilities installed by 1985, million eu m ., 

24»    Additional electric power demand for full utilisation of 
new facilities installed by 1985, MW .. 

§/ Includes manufacturing,   administration and sales expenses,  and fixed charges. 
£/ Derived by deducting the sum of manufacturing,  administration and sales 

expenses from sales realisation. 

JCP-U I6P-III 

15 261 
tona       9 588 

63 

15 261 
9 243 

60 

1   716 1 797 

2 544 2 531 

675 710 

3 072 
320 

2 918 
316 

2 124 2 254 

5 196 5 172 

87 
1 803 

87 
1 884 

1 604 1 586 

1  104 1 153 

802 
0.73 
1988 

794 
0.69 
1989 

2 289       2 265 

1.5 2,0 

3.2 2.5 

2.2 2.5 

0.1 0.1 

400 160 

409 367 
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about US $ 30 million, which is less than 2 per 

cent of the total investment for new facilities 

in NSP-II.  The maximum investment to be nude 

in I98O in both the cases differs only marginally, 

about 6 per cent lower in NSP-II.  Other 

commercial aspects are also similar, and therefore, 

it is difficult to choose between the two in 

commercial terms. 

80. NSP-III(however, has greater advantage in the years 

beyond 1985 » in terms of increased use of local 

raw materials and lesser dependence on more 

expensive forms of energy.  The infrastructure 

development required in the case m; y be somewhat 

less, as the existing infrastructure facilities 

of PDIÍ would be better utilised by its expansion 

to ¿*bout a million tons. 

81. The PDR expansion Lu about a mi]lion ton (PDR-IIl) 

has been formulated taking into consideration 

the conversion/expansion of the existing Thomas 

shop to oxygen botLom-olown process, full utilisation 

of the existing 710 mm mill, and the installation 

of continuous billet casting facilities to meet 

the additional requirements for the new wire rod 

mill.  The concept of PDR-III scheme may be 
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further examined and confirmed, which alone 

would make NSP-III economically as attractive 

as NSP-1I. 

82. These factors may be kept in view by the 

Government of Colombi;.' while finally selecting 

one of the plf ns for implementation, within the 

framework of their nutional/sub-regional 

development policy and programme. 

Steel Development Strategy 

83. The implementation oí the National Steel Plan 

would involve the following strategy: 

i)  Short -term :  In the i rnmedi.it o future, the 
only way to augment, the domestic steel 
production would be the apt imum utilization 
of the existing semi-integra ted plants, 
This, however, would primarily depend 
on the market conditions and also on 
augmenting scrap supply, may be through 
imports, till sucli time as the first 
direct reduction plant goes on stream. 

ii)  Mid-term:  During the mid-term period 1979-1982, 
requisite sponge iron capacity would be in 
operation; the existing Thomas converters 
at PDR would have been converted to bottom-blown 
oxygen process; the first cold rolling mill 
complex at PDR would have gone into production; 
SIP expansion completed; and the domestic 
steel production improved through better 
utilization of the primary iron and steelmaking 
facilities as well as by importing slabs to meet 
the steel requirements of PDR. 
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iii)  Long-term:  The long-term strategy of steel 
development would involve the completion of 
the expansion and the second phase of the 
cold rolling mill programme of PDH; the 
installât ion of the new integrated iron and 
steel plant as well as the new facilities; 
and implementing the balancing schemes of 
SIP expansion. 

PIG IRON PRODUCTION 

8^.   The additional pig iron requirement in the future 

could be met either through the expansion of the 

COLAR blast furnace plant (existing capacity 

30,000 tons per year) or by the installation of 

electric smelting furnace in areas with abundant 

and cheap electric power.   The possibility of 

utilising charcoal blast furnaces could be of 

interest at a future date in the Amazon region 

which has the potential of supplying large 

quantities of charcoal. 

FERRO-ALLOYS 

85.   At present about 1 50O tons of ferro-silicon is 

being produced annually by Metálico and this 

plant is to be expanded to about 3OOO tons by 

1976.  To meet the domestic shortfall in ferro- 

silicon, additional capacity of about 6OOO tons 

per year could be installed by 1985.  The selection 
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of suitable location would depend on the 

availability of cheap electric power and 

suitable source of quartz/quartzite. 

Production of ferro-manganese could also 

be considered, provided suitable domestic 

sources of manganese ore are identified. 

UTILIZATION OF NICKEL ORES 

86. The estimated reserves of nickeiferrous ore 

occurring at Cerro Matoso deposit in the 

department of Cordoba are kO  million tons 

with an average nickel content, in the range 

of 2.5 to 2.6 per cent.  ECONIQUEL plans to 

exploit the ore and produce ferro-nickel by 

1978-79.  The plan is based on utilising 

2.72 per cent average nickel in the ore feed. 

as this grade of the feed is higher than the average 

grade of the deposit, further detailed study 

should be made before taking a final decision 

on the feed grade for the ferro-nickel plant. 

87. To utilise with advantage the ferro-nickel, 

a stainless steel complex with an initial 

capacity of at least 25fOOO tons per year can 

be set up, to meet the demand of the Andean 

sub-region. 

hi 
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NSP AND THE NATIONAL ECONOMY 

88. To ascertain the socio-economic advantages 

to be gained through the National Steel Plan 

(NSP), a detailed social cost-benefit analysis 

would be necessary, which is beyond the 

scope of this study.  however, a preliminary 

examination has buen made to indicate the 

effect of the steel industry on selected 

economic aspects. 

Inter-sectoral dependence 

89. From the latest available internally 

consistent input-output table (1966), it 

is observed that in terms of combined 

dispersion effects, the iron and steel 

industry has a high coefficient of ¿4.096, 

second only to the transport sector 

(coefficient '+.'468).  With the greater 

availability of steel envisaged, and the 

likely development of the capital goods 

and metal-mechanic sector, the combined 

dispersion effect of the steel industry 

would improve further. 
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Effect on foreign exchange requirement 

90. With the implementation of NSP, the degree of 

self-suffiency in domestic steel production would 

improve and the recurring import bill will be kept 

at a lower level, specially for the year» beyond 

1985 when the benefits of the major investments 

would commence flowing in. 

91. If the NSP were not implemented, the steel industry 

would stagnate.  A comparison of the two situations 

indicates that the foreign exchange requirements 

during 1976 to I985 for NSP-II and NSP-III at current 

prices would be about US 5 3,300 million compared 

to US $   3,9OO million in the case of the stagnating 

steel industry.  In terms of the present value 

(at 11 per cent discount rate), this would correspond 

to US $   1,900 million for NSP, compared to about 

US $   2,000 million for a stagnating steel industry. 

This possible saving in foreign exchange requirement 

should be taken into consideration along with 

other advantages of NSP such as the additional 

value added, the increased direct and indirect 

employment created, the possibilities of assured 

steel supplies to the consuming industries, the 

skill formation, etc. 
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RAW MATERIALS AND INFRASTIdW TURK 

Rnw material requirements 

9?.   The requirements of major raw materials in 1985 

are given in Table 13- 

Table 13 

REQUIREMENTS   OF   MAJOR   RAW   MATERIALS   (1985) 
(thousand   tons) 

NSP-JI 
Newa/ 

NSF-III 

PDR     plants        Total vim 

Local iron orei 
Lump 
Fines 

390 
1 080 

190    390 
1 080  1 587 

New a/ 
plants  Total 

390 
1 587 

Imported iron oret 
Lump 
Fines 
Pellet 

2 k        29 k 
- 1 09-' 
- 1 170 

318 
1 09 2 
1 170 

32 

Coking coal blend  835  9*+5 

Non-coking coal     -    127 

1 780  1 125 

127 

Limestone '32   kk' 1 177 980 

29U 
1 092 
U98 

9^5 

127 

kk5 

326 
1 092 

'•98 

2 070 

127 

1 ^25 

a/ Includes new integrated steel plant and sponge iron plants. 

Iron ore 

93.   The iron ore/pellet requirements for the new plants 

would have to be imported.  The annual iron ore 

exports from Latin America are expected to rise from 

the present 100 million tons level to about 160 million 

tons by I98O.  Chile, Venezuela, and Brazil ar« 

prospective sources of supply of iron ore, and Peru, 

Brazil and Canada of pellets.  Beyond 1980, Chile and 

Venezuela may also be potential sources of pellet supply. 

- 50 



DASTUR ENGINEERING  INTERNATIONAL GmbH 
UNUM) NAIIDNS INDUSIUIAl  I)hVtlflPMLNT OltliAMZATKIN 

Final Report on The Development of 
Iron and Steel Industry in Colombia 

Summary and Hecommendat ions (cont'd) 

Coal 

9^.   The total coal reserves of Colombia are estimateli 

at 1,766 million tons, of which k1k  million tons 

have been proved.  Further investigations are 

essential for proving the domestic coal reserves 

and quality.  On the basis oí available information, 

it has been assumed that the coal requirements of 

the new integrated plant will be met from the 

Cundinamarca region. 

Export of coal 

95. Colombia has the potential to emerge as an important 

exporter of coal required for power generation and 

production of coke.  by virtue of its low ash and 

sulphur contents, Colombian steam coal may have a 

good market in developed countries like USA, 

Germany etc, where pollution laws are stringent. 

96. The Latin American region is significantly poor in 

coking coal reserves, and the annual imports oí 

coking coal in the region is exported to increase 

from 3 million tons at present to 13 million tons 

in 1980 and 28   million tons in I985. 

Exchange of coal and ore 

97«   There is good scope for exchanging Colombian coal 

with imported iron ore as the countries which are 

possible sources of supply of iron ore and pellets 
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to Colombia, are also the major importers oí 

coking coal.  However, Colombia would have to 

develop suitable port and handling facilities 

particularly on the Atlantic coast, as well as 

the requisite hinterland transport links including 

river barge transport. 

National coal development plan 

98.   In planning the development of export-oriented 

coking coal industry in Colombia, the following 

factors would need consideration: 

i) The countries planning to install integrated 
steel plants with large blast furnaces«would 
prefer to import coking coal to enable utilisa- 
tion of the locally available blendable coals 
as well as to recover and utilise the coke- 
oven by-products. 

ii) Some countries such as brazil have already gone 
ahead in making long-term arrangements for the 
import of coal from sources like USA and Poland. 
Negotiations with other countries are in progress. 

iii) In order to minimise the dependence on imported 
coking coal, there will be more intensive efforts 
towards technological solutions, such as the use 
of pre-heated charge and formed coke, which would 
enable utilisation of larger proportions of 
(iomestic coal. 

iv) Imported coke would be utilised mainly in the 
electric smelting furnaces lor the production of 
iron and ferro-alloys, and in some cases for small 
blast furnaces or to supplement in periodic 
shortage in the domestic coke availability. 

v) The planning should form an integral part of an 
overall national coal programme. 
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Limestone 

99. Further investigations on limestone deposits would 

be necessary to identify suitable sources for the 

new steel capacity. 

Electric power 

100. The additional power requirement for the steel 

development programme will be of the order of 

200 MW in 1980 and UOO MW in 1985.  An analysis 

of the effective power potential of Colombia 

indicates that there may Vie shortfalls in the 

overall power availability upto 1986.  It may, 

therefore, be necessary to advance the 13^0 MW 

Patia hydel project by about two years.  On the 

thermal side, the completion of the full development 

stage of the 550 MW Cerrejón station by 1981 may 

also be considered. 

Natural gas 

101.  Adequate availability of Guajira natural gas for the 

production of sponge iron has been assured by the 

Government.  According to the present plan, the 

development of this gasfield with proved reserves of 

about 110,000 million eu m, installation of a 

36O km pipeline would be completed by 1978.  In 

order to implement the suggested steel programme, 

it i» essential that this schedule is adhered to. 
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Transport 

102.  The development of the steel industry would 

generate substantial new traffic which road 

transport alone will not be able to handle. 

More extensive use of rail and river transport 

system for the movement of steel products ard 

raw materials will be therefore essential. 

For the transport of coking coal, investigations 

would have to be conducted on the techno-economics 

of using the rail-cum-barge system.  The transport 

system for sponge iron would also have to be 

studied further. 

Port facilities 

103.  Necessary investigations would have to be conducted 

to identify suitable locations for the port on the 

Atlantic coast, preferably adjacent to the plant 

site, for the import of iron ore/pellet. 

COMPETITIVENESS OF COLOMBIAN STEEL 

Colombian steel prices 

IOU.  A comparison of domestic steel prices wth those of 

other Latin American countries, on the basis of 

information supplied by ILAFA, indicates that 

Colombian prices are not only competitive within 
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the Andean subregion, but also in Latin America 

as a whole - with the exception perhaps of 

Mexico,  They are also comparable to West European 

domestic prices.  In 1975 the ex-works price of 

reinforcing bars in PDH was US $•   262 per ton, 

compared to US $   269 to US $. 3^8 per ton in 

Western Europe; and the wire rod price oí PDR 

was US $ 303 per ton, compared to US $ 262 ibo 

US $   335 per ton in Western Europe. 

Domestic vs imported prices in Colombia 

105.  A comparison of prices of the major domestic 

steel products of Colombia, namely reinforcing 

bars and wire rods, has been made in Table 1U 

on the next page.  A similar comparison of steel 

prices derived at Bogota, the major steel market 

in Colombia, also indicates that the domestic 

prices in Colombia have been competitive with 

imported steel, after allowing for a 20 per cent 

protection. 
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Table   1U 

COMPARISON OF DOMESTIC AND IMPORTED STEEL PRICES 
(US $ per ton) 

Continental Sales 
price at export price    Computed   .      price at , 

( f. o . b )£/   landed price-' Delencito-' 

Reinforcing bars .. 

Wire rods 

199 

207 

337 

337 

271 

326 

a/  Continental steel export prices prevailing in April 1975, 
Metal Bulletin, April 1975. , 

b/  Prices at Colombian port, based on ocean freight/ 
-1 insurance at %   30 per ton, a^ncy charges at Jfi,   of 

c.i.f. price, port handling charges at $ 8 per ton, 
customs duty of 20# ad valorem on bars and 2^ on 
wire rods, and financial charges at 1»> on c.i.i. 
price. 

c/  As in Appendix 13--. 

FUTURE PROSPECTS 

Comparison of raw materials cost per ton of iron 

106.  The competitiveness of Colombian steel in the 

future could be judged on the basis of the 

prevailing prices of major raw materials in 

Colombia and other countries.  A comparison of 

cost of iron ore and coal required per ton hot 

metal for selected Latin American countries is given 

in Table 15, on the next page. 
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Table 15 

COMPARISON OF COSTS OF IRON ORE AND COAL PER TON OF HOT METAL 
(US $) 

Colombia Venezuela 

Iron or»/ 
pellet  .. 9 

PPR  Barrangviilla  Chile  Peru  Maracaibo Brazil 

¿+3 \b 19      28        7 

:oaW    ..Hi ..Hi 

£1 

i'i 

(A 

16    19      28 

a/ Assumed 1,1*70 kg coal per ton HF coke.  Coke rate excluding 
fuel injection.  Average price of imported coal assumed at 
US $ 75 at all locations. 

b/ 65% imported coal.  Local coal assumed at US $ **0 per ton 
çj   100% imported coal, 
d/ 80% imported coal. 

107.  With regard to direct reduction route, Venezuela 

enjoys certain advantages over Colombia, specially 

in respect of the price of natural gas and electric 

power.  The pellet price in Venezuela may also be 

lower.  However, the average manpower cost in 

Venezuela is thrice that in Colombia, and this 

would offset the advantages of lower unit prices 

gained by Venezuela. 

Dependence on imports 

108.  Unlike other Andean and Latin American countries, 

dependent on coking coal imports, the Colombian 

steel industry would be less subject to fluctuation/ 

escalation characterising international trade in 

raw materials, because it would be importing only 

iron ore/pellet. 
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Investments on new facilities 

109. The average investment of US $ 676 per annual ton 

for NSP-II and US & 710 per annual ton for NSP-1II 

is reasonable and well within the limits obtaining 

in other Latin American countries. 

Competitiveness of POH 

110. On the basis of the cost analysis, it is expected 

that the average cost per ton of finished steel 

at PDR after expansion would be US $ 2k3   compared 

to US $   300 for SIP and new plant after expansion» 

The  PUR prices would continue to be the lowest 

in Colombia. 

OTHER RECOMMENDATIONS AND SUGGESTIONS 

Exploration and surveys on raw materials 

111. Detailed and systematic geological investigation 

would have to be conducted on all major raw 

materials, namely: 

i) Iron ore; The prospecting work on the iron ore 
deposits other than those of PDR, is meagre. 
Extensive exploration work including surveys of 
promising regions, such as Llanos Orientales may 
be undertaken. 

ii) Coalt An appropriate organisation/agency for the 
planning and coordination of national coal develop- 
ment would have to be set up.  Systematic prospect- 
ing work would have to be carried out to establish 
the reserves as well as to classify the coals 
according to the grades.  Suitable areas and 
mines to sustain the coal requirement of the new 
integrated plant would have to be identified 
at an early (Tate. 
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iii) Limestone ; The deposits near Barranquilla 
should be explored and the reserves blocked 
out gradewise. 

iv) Dolomite and magnesite: Geological investi- 
gations need to be carried out in the sedi- 
mentary rock formations for locating suitable 
quality dolomite.  Similar explorations will 
have to be conducted in areas containing 
ultrabasic rocks to locate magnesite. 

v) Ferro-alloy minerals; Geological investigations 
should be taken up to locate suitable manganese 
ore deposits for planning a ferro-manganese 
industry.  Further, exploration on qurtz and 

quartzite would be necessary for planning 
additional ferro-si.1ican capacity. 

Laboratory and pilot plant tests 

112.  Extensive laboratory and pilot plant tests on 

various raw materials, would be required specifically 

on the following: 

i) Iron ore berieficiation; Further investigations 
and bénéficiât ion tests on local ores to explore 
the possibilities of upgrading the local ores, 
including PDH ores. 

i i ) Utilisation ot ore lines : Tests to establish 
the optimum parameters for the production of 
good quality sinter with local ore fines; 
investigations at the COLAN pilot plant to find 
out not only possible uses for the by-products and 
wastes, but also to encourage the development 
of local technology. 

iii) Coa 1 b 1 PI H li rig; A series of systematic tests to 
establish the optimum coal blend that could be 
utilised at the new integrated steel plant. 

iv) Direct reduction; For the gas-based sponge 
iron plant, some tests at the laboratories of 
process/equipment suppliers, to select ; 
suitai le source of pellets as well as to obtain 
the requisite process guarantees.  For the 
coal-based direct reduction plant, laboratory 
scale tests for identifying the possible sources 
of iron ore/pellets and coals to t)e used, 
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followed by extensive pilot plant tests. 
Facilities for conducting full scale trials 
at the Piratini plant in Brazil would have 
to be negotiated with SIDKKHKAS. 

v) Laboratory scale tests may have to be 
conducted to establish the calcining 
characteristics of limestone from the new 
deposits. 

Follow-up studies 

113.  In addition to the follow-up studies mentioned 

earlier, such as those for ierro-nickel project 

and stainless steel project, the following 

specific studies would have to be completed at 

an early date, namely: 

i) A project report on l'DH expansion to 
finalise the plan of execution and for 
obtaining more precise estimates of 
costs. 

ii) Plans for SIP expansion, including require- 
ments of balancing facilities, would have 
to be studied in for each plant. 

iii) A project report on the gas-based direct 
reduction plant to enable tiie selection of 
plant location and plant capacity. 

iv) A feasibility report on the new integrated 
steel complex to take a decision on the 
plant location ariti to draw up preliminary 
plans for further work on this project. 

Investigations on transport 

114.  In respect of transport, particular attention needs 

to be paid to the development of railway and road 

network; river transport and port facilities to 
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meet the growing needs of the steel industry, 

as discussed below: 

i) Railways: The carrying capacity of the railway 
system in different sectors, including 
Helencito and Bogota, would have to be 
investigated.  harranquilla will have to be 
connected with the existing railway network 
and new rail links may have to be established 
between Saboya-Carnre and Armenia.  Possibilities 
of cutting down turn-round time and arrangements 
for augmenting the rolling stock and motive 
power to meet the increasing traffic requirements 
of the steel industry would have to be investi- 

gated . 

Ü) Road: The completion and strengthening of road 
network in certain sectors, specially those 
between harranquilla and the other major steel 
centres, such as Bogota, Medellin and Cali, 
need to be taken up. 

iii) River: The utilisation of the Magdalena river 
for the transport of coal and steel needs to 
be studied. 

iv) Port facilities: Port facilities for importing 
iron ore and pellets on the Atlantic coast and 
for pellets on the Pacific coast would bo 
necessary, for which further investigations for 
selecting the port locations would be required. 
Similar studies would be required for installing 
port facilities for exporting coal. 

National energy policy 

115.  An overall national energy policy would have to be 

drawn up to define the tariff patterns, priorities 

of development and use of different forms of energy 

namely electric power, natural gas and coal. 
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i) Electric powert  For a more realistic 
assessment of the anticipated demand, an 
actual load survey of prospective consumers, 
particularly the major ones, is advisable. 
The electric tariff structure varies 
widely from region to region, and this 
needs to he rationalised.  The possibi1 ities 
of offering some concessional tariffs to 
electro-metallurgical plants with &'ood power 
factor, such as electric smelters may be 
considered. 

ii) Natural gas; The policy on natural gas should 
cover priorities and method of conservation/ 
utilisation as well as pricing policy oí 
natural gas. 

iii) National coal plan: An appropriate agency in 
in the form of a Coni Hoard or a National Coal 
Authority may be set up to plan, coordinate and 
execute the coal development programme.  The 
national coal programme would have to be evolved 
in close coordination with the development 
programme of the other sectors, mainly electric 
power and iron and steel.  From the long-term 
viewpoint, it may be desirable to initiate 
necessary research and development work on coal 
gasification, blending, washing etc. 

Coordination of steel development programme 

116,  For the implementation of the steel development 

programme, the establishment of an apex body is 

suggested, with requisite authority and power to 

coordinate and implement the national steel plan, 

within the overall framework laid down by the 

Government.  It may also help in the procurement 

of capital and operating resources for tb« st*«l 

industry, coordinate the industrial and commercial 

policies and stimulate the formation and development 
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Summary and Recommandât ion» (cont'd) 

of the human resources needed for the steel 

programme.  This apex body should be assisted 

by specialised working groups in different 

fields of activity.  In addition, it may also 

obtain the services of consultants from time 

to time, for evaluation of specific techno- 

economic aspects and other specialised activities. 
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EXPLANATIONS 

Three dots (.../N.A.) indicate that data ara not 
available or are not separately reported. 

A dash (-) indicates that the amount is nil or 
negligible. 

A plus sign (•) indicates a surplus or an increase. 

A minus sign (-) indicates a deficit or decrease. 

A full stop (.) between numerals indicates decimal. 

A space between numerals is used to distinguish 
thousands and millions ( 1 Jk6  8U9). 

A stroke (/) indicates a crop year or fiscal year, e.g. 
1953/195^.  The fiscal year adopted is from 1st July 
through 30th June. 

'To' between the years indicates the full period, e.g. 
I960 to 196U means inclusive of the years i960 and 
196U. 

Details and percentages in tables do not necessarily 
add up to totals, because of rounding. 

Reference to 'tons' indicates metric tons, and to 
'dollars' United States dollars, unless otherwise 
stated. 

Conversion rate adopted is US $ 1.00 • Colombian peso 
(Col I) 30, unless otherwise stated. 

ABBREVIATIONS 

PDR 
BOYACA 
FUTIC 
SIDELPA 
SIDUNOR 
SIMESA 
SIMUNA 
COLAR 
NSP 
SIP 

Acerías Paz del Rio S.A. 
Metalúrgica Boyaca S.A. 
Fundiciones Técnicas S.A. 
Siderurgica del Pacifico S.A. 
Siderurgica del Norte 
Siderurgica Mede11in S.A. 
Siderurgica del Muna S.A. 
Colombiana de Arrabio Ltda. 
National Stejel Pian 
Semi-integrated Plants 
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1 * IKTRODUCTION 

Colombia made a small beginning In the steel 

industry in 1937 with tha start-up of a semi- 

integrated plant at Madallin to roll marchant bars. 

Subsaquantly in 195**, tha Balancito plant, which 

is tha only integrated staal plant in tha country, 

e ostinane ad oparation utilising local raw mataríais. 

Sines than, fiva mora semi-integrated plants hava 

baan installad, as also a pig iron plant and a 

farro-silicon plant.  Howavar, tha imports of 

staal hava baan gradually increasing and in 197*+ 

accountad for about 55 par cant of the domestic 

requirement s.  The prospects of future development 

of the iron and steel industry in Colombia are 

based on its large coking coal potential, the 

current shortfalls in the domestic production of 

steel and the need for meeting the growing steel 

demand. 

Tha Indicative Plan 

The National Council of Economic and Social 

Policies adopted in January 1972 an Indicative 

Plan for the development of the iron and steel 

1-1 
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1 - Introduction (cont'd) 

sector.  Amongst other things the Indicativa Plan 

recommendedi 

i) Efforts by the Government for the 
development of the iron and steal 
industry in an integrated manner, with 
the purpose of utilising the country's 
natural resources and realising a more 
favourable balance of payments through 
rational substitution of steal imports 
by domestic production and export of 
such products in which the country may 
compete in the international market, 

ii) Coordination of all coal activity by 
Government, 

ili) Expansion of Acerias Paz del Rio 
(Belencito plant) up to 1 million tons 
of raw steel, 

iv) Study on the installation of a new steel 
plant by I960 on the Atlantic coast, and 

v) Special attention to the production of 
alloy steels in view of the nickel projects 
being developed in Colombia. 

THE PRESENT STUDY 

Subsequently, the Government of Colombia 

requested the United Nations Development Programme 

(UNDP) to assist in carrying out a study on the 

development of iron and steel industry in Colombia. 

Authorisation 

United Nations Industrial Development 

Organisation (UNIDO) acting in agreement with UNDP 

for the execution of the study engaged the services 

of Dastur Engineering International GmbH (DEI) in 

1-2 
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1   -   Introduction  (cont'd) 

accordane« with Contract   No.75/l   (Project   No. 

DP/COL/72/020,   Activity  Group  No.   2)  datad 

3rd  Pebruary   1975.   aubaequently modified by 

Amendment   1   datad   11th  Pabruary   1975,   Amandaiant  2 

datad   13th March  1975 and Amendment   3 datad 

20th May   1975. 

TOD   Stratiti.t. 

Two  top   strategiata,   Mr  Marc   Allard  and 

Mr  Parnando Aguirre Tuppar wara  aaaociatad  with 

DEI   to  provida  ovarall  guidance,   as  raquirad  by 

UNIDO. 

Scopa  of   Work 

Tha objactiva of tha praaant study is to 

formulât« a strategy for tha development of th« 

Colombian iron and staal industry ovar a tin« 

horizon up to 1985 covering both th« immediate and 

long-tar« requirements.  R«l«vant axtracts fro« 

tha contract covering th« aia of tha projact and 

statanant of work of Dil ara «Ivan in Appandix 1-1, 

Tha scop« of work for th« pr«s«nt study includasi 

Estimation of staal daaiand by 1980 and 1985, 

Estimation of futura scrap availability, 

Evaluation of raw «at»riala and infra- 
structure , 
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Analysis of the semi-intégrâted plants 
with particular reference to thsir 
capacity utilisation, 

Examination of th« feasibility of 
setting up direct reduction plants to 
•••t th« scrap shortages, 

Appraisal of th* expansion proposals of 
Pas dal Rio, 

Determination of new steel capacity to be 
created to meet the (rowin« demand for 
steel keeping in view the Andean sub-region 
for exchange of raw materials and import of 
semi-finished products, 

Assessment of the competitiveness of 
Colombian steel, and 

Finally, the formulation of a strategy for 
the integrated development of the iron and 
steel industry. 

im* stu.dY 

In  connection with this   study,   DEI  deputed  its 

team of   specialists  to   Colombia   for data  collection 

through  discussion with  various   Government   and 

other  organisations,   and  visits   to   steel  plants, 

selected   industries,   promising   locations  for  future 

steel  plants  etc.     Visits  were   also undertaken  to 

some   other  Andean  countries   like   Peru,   Chile, 

Ecuador  and  Venezuela  to  collect   information  on 

their  steel   programme.     The   list   of the   specialists 

deputed   for   field work  and  the   duration  of their 

1-4 
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1   -  Introduction   (cont'd) 

»tay   in  Colombia  are  given  in  Appendix   1-2.      A  list   of 

the   organisations/plants   contacted/visited   is   given 

in  Appendix   1-3.     The  Consulting   Engineers  were 

assisted  all   through their   field  work  by  their 

Local   Consultant,   Dr Joaquin  Prieto. 

Involvement   of  Colombians 

In   order   to   assist   the   field   team   in data 

collection,   the   Government   of  Colombia   had  nominated 

a  group   of   specialists   with  Dr  Saulo   Arboleda  Gomez 

of  the   Ministry   of  Ecoomic   Development   as   the   Coordinator. 

The  members   of   the  Colombian  Group   are   listed   in 

Appendix   1-U. 

The   field  team was   also   provided  with  necessary 

staff   assistance   -   secretaries,   translator  and 

stat isticians. 

The   Colombian Government   nominated  Dr  Hernando 

Fomez   Otalora   and   the   private   sector   nominated 

Dr  Fernando   Sanz   Manrique   as   their   strategists   for 

the   study. 

Dr   Fernando   Sanz  Manrique   and   Dr   Saulo   Arbolenda 

Gomez,    Coordinator,   Colombian  Group,   visited   the 

home   office   of  the   consultants   in  July/August   1975 

to  get   acquainted  with  the  methodology,   analysis   of 

the   data,   preliminary  results   of  analyses  and   the 

techno-economic   alternatives   considered   in  preparing 

the   study. 
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UNDP.   Bogota 

UNDP, Bogota extended full cooperation and 

assistance to the field team. 

Presentation at Bogota 

In accordance with the terms of contract, a 

short report covering the core aspects of the study 

and outlining the techno-econoraic alternatives was 

submitted to UNIDO in September 1975 and a presentation 

was made at Bogota between 15th and 18th September 1975. 

The various techno-economic alternatives were discussed 

with the representatives ol' the Government of 

Colombia, Government agencies, and the industry as 

well as with representatives of UNIDO and UNDP.  The 

various proints raised during the discussions in 

September 1975 were taken into consideration for 

the preparation of the draft final report.  The 

following important conclusions had emerged out of 

the September discussions and these have been adopted 

for the preparation of this report. 

1. The Government of Colombia accepts the 
1985 ordinary rolled steel demand as 
2.3 million tons. 

2. Natural gas from Guajira field would be 
available for production of sponge iron 
by 1978. 
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Draft rinal Report 

In accordance with the tarns of Contract, the 

Draft Final Report was submitted to UNIDO on the 

15th December 1975i who made copies of the report 

available to the Colombian Government.. 

A series of discussions on the Draft Pinal 

Report was held at Bogota between 23rd and 27th 

February 1976 in which the representatives of UNIDO, 

UNDP, Colombian Government, Colombian Steel Industry 

and the Consulting Engineers participated.  The 

recommendations and conclusions contained in the 

Draft Final Report were accepted by the UNIDO, UNDP 

and the Colombian Government, and the UNIDO/UNDP 

assured the Colombian Government of their fullest 

cooperation and help in the follow-up of the 

present study. 

In submitting this final report, tha observations 

made by UNIDO have been taken into consideration. 

Structure of the Report 

The report is presented in four volumes - the 

first volume containing the 'Summary and Recommendations' 

The remaining three volumes of the report contain 

fourteen chapters supported by necessary tables, 

appendices and drawings. 
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2 - 9TEEL IN COLOMBIA 

The production and consumption of steel in 

Colombia is presented in this section, against the 

wider background of the Andean Group, Latin America 

and the world in order to indicate Colombia's 

position in the overall picture.  The statistics 

have been compiled from the same source or 

sources for ali the regions/countries covered 

under this review, to ensure comparability.  The 

statistical data and demand projections of 

Colombia contained in subsequent chapters are, 

therefore, not necessarily the same as in this 

chapter. 

STEEL PRODUCTIOxN 

World steel production 

World crude steel production increased from 

457 million tons in 19b5 to 710 million tons in 

197^» an increase oí' ">5 per cent in Q years or an 

average annual growth of 5 p«r cent.  The region- 

wise production is shown in Table 2-1. 
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Table 2-1 

WORLDl   PRODUCTION OF CrtJDE STDEX 
(million ton«) 

West Europe •• 129.7 126.9 132.0 144-9 156.6 161.5 152.4 1Í6.2 179.1 182.2 
East Europe •• 20.6 30.5 33-1 .34-9 37.O 39-7 42.0 44-7 4¿>0 49.4 
OSSR               •• 91*0 96«9 102.2 106.5 IIO.3 115-9 120.6 126.0 131-5 136.3 
Worth Amarles 128.4 130.0 124.2 129.5 I37.5 130.5 120.3 132.6 149.9 145-6 
Latin Anerice Í-4 9-2 9-0 11.2 12.1 13-t I4.O 15.5 16.5 17.5 
Afriee 3-5 3.5 3.9 4-3 5-1 5.3 5.5 6.1 6.7 6.0 
Middle laot •• 0.4 0.5 O.5 O.5 0.6 0.6 O.fc 0.6 ... ... 
Ada 61.4 60.4 05.O 91.1 107.6 121.9 119.6 131-2 154-0 154*4 
Oeeania         •• 3-6 6.0 6-4 6-7 7-1 _Z4 É-9 69 7-7 7-fi 

Total WORLD ¿57.0 472-7 497-1 52?-6 mil Í2Ü 561.? É¿?-fl 697.2 710-1 

8wrcti   1965 to  1972 1131» January 21,  1974- 
1973 and 1974 - ILAfA (Reviata April 1975 P- 24) baaad on 1131 Statistic« 

ate«    figure« do not add up to the totola aa tho production ibr eo«e 
countriae which should ha*« bitn included \a the appropriata refi one 
ara not eeparntely avpHabla« 

1974 figuras pretiaional. 

In 1971» the production was below that of 

the previous year due to a general recession in 

the world economy; it then recovered and the rates 

of growth in 1972 and 1973 were more than 8 per 

cent and 10 per cent respectively but dropped to 

2 per cent in 197^ consequent to the energy crisis. 

It will be observed that the most significant 

inciense has been recorded in Asia - two and a half 

times, from 6l million tons in 19&5 *° 15** million 

tons in 197'*.  This has been mainly due to the 

contribution of Japan with a spectacular three-fold 
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2 - Steal in Colombia (cont'd) 

increase from *41 million tons to 117 million 

tons.  Next, in terms of growth, comex Latin 

America which doubled its production.  The 

increase in the other regions have been lower, 

varying from UO   to 7° Per cent during this 

period, representing an overage annual growth 

of 1.8 to 6.0 per cent . 

Latin American steel production 

The cr«de steel production in Latin America, 

given in Table 2-2 on the next pn^e, has increased 

from 8.3 million tons in \*Jb~>   to 17. j million 

tons in 197'».  The average annual growth works 

out to 8.6 per cent .  The share of Lat in America 

in the voi Id steel production has risen from 

1.8 per ct>fit in 196 3 to 2. r> per ceri! in 1V 7 '* • 
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TAI« 2-2 

LiTU JKDUCAJ FMDUCnON or cuora STH. 
(thouaartd tant) 

jstâ j&a jam.\%$ -jai?-.uro jan.-im. ma   nu 

telivi« 
Calcati« 
ChU« 

..     141     214 251 25» 272 310 325 373 34» 333 

..     477     577 431 54# 441 59* 454 431 549 435 

r*m              "       94       *> to 104 194 94 179 lei 354 450 
Va» a suai a     ..      415      517 690 160 fZÛ 92? 924 } 12Ì l_p¿2 1 p5t 

'     *4Vi«t«l .. UL2I jJUfl 1 45» 1 793 1 9X7 1 923 ¿jtfl I 313 lUfl I ¿74 

Argenti««     .. 1 34t 1 247 1 324   1 559    1 490    1 123    1 915   I 150   2 205   * 354 
•»•all .. 3 017 3 713 3 445   4 452   4 925   5 390   5 997   4 51Ì   7 149   7 503 
0. A»«rl«a - - t 3 3 I 9 4        10 10 
Mod«« .. 2 455 t 743 3 023   3 254   3 447   ) Ml   3 221   4 431   4 760   5 U» 
*«rag*ar       ..       -        - - - - - - 

 I U 11 15 11 11 U 
•eVWtal .. tXSl 3LZJ1 UM JL27J 1Q 09? H m U 737 JJUL1* lkJU JJU11 
MA ..• 291 9 143 9 469 11 071  12 0¿4 13 041 13 §39 15 131  14 443 17 ¿93 

i    1945 te 1972 - H.4FA Miniai »tatiatlea. 
1943 mé 1974 - HATA Urlata «api 1975, p. 75. 
1974 dfur«« pravi al on al. 

Brazil and Mexico ara the Major producers. 

Brasil'• production increased two and ft half times, 

fro« 3 Billion ton« in 19<>5 to 7.5 Million tons in 

1 97A» • and Mexico's production doubled fron 2.5 Million 

tons to 5 Million tons in this period.  While these 

two countries together accounted for 66  per cent of 

the Latin American production in 1965, their share 

increased to 72 per cent in 1972*.  Over 19 P«r 

cent of the production comes from Argentina and 

Venezuela, and the contribution of the other 

countries including Colombia has been less than 

9 per cent. 
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Production in the And •an Group and in Coloabia 

Stool production in the Andoan Group roso 

fro« 1.% Billion ton» in 1965 to 2.5 Billion tons 

in 1974, representing an avtrtp annual growth of 

6.7 por cent. The And«an Group's share in the total 

Latin American production in 1974 is only about 

14 per cent, which is lower than the 17 P«r cent it 

«eld even in 1965.  The single largest producer in 

the Andean Group has been Venezuela, accounting for 

over 40 per cent. 

So far as Colombia is concerned, the growth 

has been very slow, fron 242,000 tons in 1965 to 

333,000 tons in 1974, the «axism« production being 

373,000 tons achieved in 1972.  Its share in the 

Andean Group in 1974 has been about 13 P«r cent, 

and in Latin Anerica less than 2 per cent.  The 

average annual growth for Colombia during the period 

1965 to 1974 has been only 3.6  per cent compared to 

6.7 per cent for the Andean Group, 8.6 per cent 

for Latin America and 5 per cent for the world. 

Figure 2-1 shows the crude steel production 

for the world, Latin American and the Andean Group. 

Figure 2-2 shows the crude steel production for 

the Latin American countries. 
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Per capita production 

Table 2-3 shows the per capita production of crude 

steel in Latin American countries for the last 10 years 

(1965 to 197*0, which has been illustrated graphically 

in Figure 2-3.  It would be'seen that during this period, 

all the other Latin American countries except Colombia 

and Chile, have increased their per capita production. 

Venezuela has raised its production from 69 kg to 86 kg, 

Argentina from 61 kg to 91 kg, Brazil 37 kg to 72 kg 

and Mexico from 57 kg to 88 kg.  Compared to this, the 

per capita production of Chile and Colombia have been 

almost stagnant around 60 kg and 13 kg respectively. 

Table 2-k   shows the per capita production of crude 

steel for some typical developed and developing countries. 

It would be seen th;.t while per capita production for 

developed countries has been over 5OO kg (exceeding 

1,000 kg in some cases, for example, 1,601 kg in Belgium 

and 1,093 kg in Japan in 1973), it has hardly been 50 kg 

in the developing countries (except North Korea).  The 

developed countries as a whole had an average per 

capita production of 577 kg in 1973. as against 20  kg 

for all the developing countries put together.  The 

per capita production of 15 kg in 1973 for Colombia 

(which incidentally decreased to 13 kg in 197^, the highest 

being 16 kg in 1972) is lower than the world average 

for the developing countries.  Also, it is much lower 

than the 1973 average of 32 kg and 59 kg for the 

Andean Group and Latin America respectively. 
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Table 2-3 

LATIN AMERICA: PER CAPITA PRODUCTION OF CRUCE STEEL 

Cow^nr 

Andean Qroup - Avg 
Colombia 
Chile 
Peru 
Venezuela 

Other» - Avg 
Argentina 
Brasil 
Mexico 

12éi 12É6 1567 1968 1969 1970 1971 1972 1973 1974 

25 
13 
55 
8 

69 

42 
61 
37 
57 

Latin America - Avg;  37 

24 
11 
65 
7 
57 

46 
55 
45 
63 

40 

27 29 30 29  30  32  32 
13 13 13 H  H 16 15 
69 57 67 61 
6 8 15 7 

33 
13 

66  62  54  61 
13  12  24. 

71  85  81  89  83  98  89 

46 52 
57 66 
43 51 
66 69 

55 
70 
54 
71 

59 
75 
58 
77 

60 
78 
63 
73 

65 
86 
66 
82 

68 
86 
70 
85 

29 
86 

70 
91 
72 
88 

41  46  48  51  52  57  59  61 

Source; Crude steel production from Table 2-2 and population figures 
froa Appendix 2-1. 

Table 2-4 

COMPARISON OF PER CAPITA PRODUCTION OF CRUDE STEEL 
DJ SELECTED COUNTRIES 

J2él 1970 JL27JL 
Produc- Per Produc- Per Produc- Per 

Country tion 
»000 t 

c*PiU 
kg 

tion 
•000 t 

capita 
kg 

tion 
•000 t 

capita 
kg 

Developed covntri.es 
Belgium               . 9 162 968 12 607 1 303 15 525 1 601 
Japan                   . .      41 161 420 93 322 903 119 325 1  093 
West Germany      . .      36 821 624 45 041 732 49 521 798 
United States    . .    122 490 596 122 120 540 137 550 653 
Canada                 . 9 098 466 11 198 525 13 388 606 
Australia            • 5 556 490 6 909 553 7 525 570 
USSR .      91  000 395 115 886 477 129 600 516 
UK .     27 439 503 28 315 508 26 625 475 

Developiiur countri «1 
102 1 900 137 2 250 North Korea        • 1  230 149 

Greece                 « 210 25 450 51 450 50 
Turkey                  . 586 19 1 520 43 1 350 35 
China                   . .    12 000 17 18 000 24 24 000 30 
India .      6 413 13 6 228 12 6 924 12 
Egypt 179 6 250 8 300 8 
Algeria               • 28 2 31 1 40 3 

Source: The Iron & Steel Industry in Developing Countries, UNIDO, 
Lina Conference, March 1975« 
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APPARENT STEEL CONSUMPTION 

World conoumntion 

The world crudo stool consumption and tho world 

population for tho laot ton years aro fivon In Tablo 2-51 

fro« which tho por capita «tool consumption has boon 

dorivod on a global basis for oach yoar. 

Tablo 2-5 

WORLDS PER CAPITA CONSUMPTION OF CRUDI STEEL 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
197 J» 

Sour co 1 

Crudo  stool Por  capita 
consumption Population 

millions 
consuant ion 

million tons kff 

1*57.0 3  289.5 139 
472.7 3  349.5 Uli 
497.1 3 411.1 146 
529.6 3 475.5 152 
573.9 3  539.8 162 
595.6 3 605.9 165 
581.9 3 706.O 157 
629.8 3 782.0 166 
697.2 3 861 .0 180 
710.1 3 942.0 180 

Tablo 1 for crudo stool consumption 
USI - 'Projection 85' for populations 

1965 to 1970 
Statistical Yoarbook 1972 and 1973t Unitod 

Nations for populations in 1971 and 1972 
Populations in 1973 and 1974 dorivod on tho 

basis of growth ratos fivon in USI - 
«Projoction 85' . 

Tho world por capita consumption shows a 

stoady incroaoo from 139 kg in 1965 to 180 kg in 

1974, oxcopt in 1971 whon thoro was a drop duo to 

lowor world stool production, on account of the gonoral 

rocoosion in tho world oconomy.  Tho avorago annual 

growth has boon about 3 por cont. 
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Consumption in Latin America 

Crude ateel consumption in the Latin American 

countries for the period 1965 to 1971» together with 

their populations is given in Appendix 2-1, based on 

vhlch the per capita consumption of crude steel in 

these countries has been derived and shown in Table 2-6, 

Table 2-6 

LATIN AMERICAi  PER CAPITA CRUDE STEEL CONSUMPTION 
(kg) 

ISéi 1266 196Z 12é8 19¿2 12ZÔ 127112711ZZ2 12ZA 

Argentina   • • 121 93 100 109 143 HI 146 161 156 165 
Brazil 37 46 47 54 61 65 74 77 91 119 
0. America  •• 23 17 21 26 28 28 27 24 30 • • • 

Mexico     •• 67 70 74 75 77 76 72 78 94 104 
Paraguay   •• 10 12 15 H 11 8 11 10 15 • • • 

Uruguay    •• 34 41 28 30 35 34 40 31 34 • • • 

Bolivia 20 13 H 15 18 19 19 19 17 17 
Colombia    «• 24 35 25 24 32 34 35 29 28 29 
Chile 71 83 62 65 85 73 72 78 66 76 
Ecuador    /• 15 16 21 21 23 30 45 48 48 47 
Peru      •• 33 30 32 21 26 24 30 28 33 46 
Venezuela   •• 110 88 105 113 122 129 133 142 155 172 

Latin America 52 53 54 58 67 67 71 75 83 98 
Andean group .'• 45 46 43 43 51 52 55 55 56 63 
Colombia    •'• 24 35 25 24 32 34 35 29 28 2V 

Sources Refer Appendix 2-1 

From Appendix 2-1, it is noted that the crude 

steel consumption in Latin America has risen from 

11.6 million tons in 196"5 to 28.3 Billion tons in 

197^ - an increase of \bh   per cent over a period of 

9 years, whereas that in Andean Group has grown from 

2.6 million tons to U.8 million tons, an increase of 
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•nly 85 par cant.  Cruda ataél consumption in 

Colombia during thia pariod haa cana up fro« 

1*1*1*,000 tona to 7**5iOOO tons (tha highest bain« 

801,000 tons in 1971)» ahowing an incraaaa of 

68 par cant.  Tha corra sondine average annual 

growth rataa hava thus baan 10.1* par cant for Latin 

America, 7*1 par oant for tha Andaan Group and 

5.9 par cant for Colombia.  Tha Andaan Group's shara 

in Latin American ataal consumption, which had baan 

abaut 20 par cant till 1972, has dacraasad to 

17 par cant in 1973 and 1971*.  Tha shara of 

Colombia in the Andaan Group staal consumption 

which had baan 20 par cant till 1971, has now 

dropped to 16 par cant.  Tha cruda ataal consumption 

for tha Andaan Group countrias showing tha shara 

of aach country during tha past 10 yaars is 

graphically illustrated in Pig 2-1*. 

From Tabla 2-6, it ia observad that amongst 

tha Latin American countries, the per capita 

consumption has baan highest in Venasuala and 

Argentina ( 172 kg and 165 kg respectively in 1971»). 

Brasil and Mexico come next with per capita 

consumption of 119 kg and IOU kg reapectively.  For 

Latin America as a whole, the per capita consumption 

has increased from 52 kg in 1965 to 98 kg in 197<* 

or by 88 per cent. 
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FIGURE 2-4. ANDEAN CROUP*. CONSUMPTION   OF CRUDE STEEL 

2-Ü4 



DASTUR ENGINEERING INTERNATIONAL GmbH 
UNITED NATIONS INUUSIHIA1 DEVELOPMENT OHIiANIZATION 

Final Report on The Development of 
Iron and Steel Industry in Colombia 

2 - Stool in Colombia (cont'd) 

Conauaption io tha And«an Qroup and in Calaabia 

Tha par capita conauaption in tha Andaan Group 

roaa fro« J» 5 kf in I965 to 63 kf in 1971», or by 

kO  par cant.  Par tha individual countria« in tha 

Oraup, tha fifuras far 1973 *nd 197*» wara as follow«! 

1973       1974 
kf        kf 

Yanasuala 135 172 
Chila 66 76 
leuador k% kl 
Par« 33 k6 
Colombia 28 29 
Bol ovia        . 17 17 

Calaabia'a par capita conauaption roaa fro» 

2k  k* in 1965 to 29 kf in 197*» (tha hifhast bain« 

35 kf in 1971) or by 20 par cant.  Ita conauaption 

ia hifhar than that af anly Bolivia in tha Aadaan 

Group, and only abavo thoaa 9t  Prafuay and Bolivia 

aaanfat all tha Latin Aaarican count riaa.  In tarai 

af par capita conauaption, Coloabia occupiad tha 

savanth placa in 1966 aaonfst tha Latin Aaarican 

cauntriaa, but sinca 1973 it has droppad down 

to tha tanth placa. 

Pif 2-5 shavs tha par aapita cruda ataal 

conauaption for tho world, Latin Aaarica, tha 

Andaan Oroup, Brasil, Vanasuala and Caloabla 

froa 1965 to 1985. 
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2   -   Steel   in   Colombia   (cont'd) 

Consumption versus  production 

The   apparent   steel  consumption  and  domestic 

production  in the   Latin American  countries  are 

shown  in Table   2-7. 
Table 2-7 

LATIN AMERICA»  CONSUMPTION VS PRODUCTION OF CRUCE STEEL 
(thouoand ions) 

JMll.^Mrl"* -A"d«an Qro\u? CçT.omb^t, 
Apparent Domos t lo    ¿elf     Apparent    Dornest lo   Self     Apparent Doaastio Self 

oon- pro-      suffi-       oon- pre-       suffi-       con- pro-   euffi- 
XtsX   IWPUOT <lHC^V?n    ciftQSZ   ivwpttyn   dugtlon   £Ìfin,cv   mnpUo.n duett on XLLäQSX T 
1965 11 6Af 8 291 71.« 

i 1966 12; 157 9 163 75.4" 
1967 12 6X1 9 689 75.5 
196Ä 14 100 11 071 78.5 
1969 16 652 12 0^6 72.3 

1970 17 349 
1971 18 875 
1972 20 302 
1973 23 262 
1974 28 346 

13 041 
13 839 
15 431 
16 465 

75.2 
73.3 
76.0 
70.8 

17 495    61.7 

2 605 
2 735 
2646 
2699 
3 306 

3 474 
3 796 
3 923 
4 097 
4 759 

1 43« 
1 410 
1 659 
1 793 
1 947 

1 923 
2 082 
2 313 
2 330 
2 476 

55.2 
51.6 
62.7 
66.4 
58.9 

55.4 
54.« 
59.0 
56.9 
52.0 

444 
672 
497 
492 
680 

764 
801 
693 
678 
745 

242 54.5 
216 32.1 
258 51.9 
259 52.6 
272 40.O 

310 4O.6 
325 40.6 
373 
362 
333 

53.8 
53.A 
44.7 

Spurge1    Appendix 2-1 and Table 2-t 

The   consumption  and  domestic   production   in 

terms   of crude   steel  for the  developing- countries 

is  given  in Table   2-8. 

Table   2-8 

DEVELOPING  COUNTRIES^!   SELF   SUFFICIENCY   IN   STEEL   PRODUCTION 
(thousand  tons   crude   steel   equivalent) 

-L23P-  1960   1965 1?70 1222. 1222 y 
Apparent 
consumption 

Domestic 
production 

Self sufficiency 
factor, % 29.2 

9715 20 770 49 200 66 758 77 870 80 000 

2 836  9 282  31 977  M 266  51 000  55 000 

44.5  64.9   61.8   65.5   69.O 

a/ The term 'developing- countries' comprises whole of Latin 
America, Africa (excluding South Africa), the Far East 
(excluding Japan) and the Middle East. 

b/ Rough estimates. 

Sourest The Iron & Steel Industry in Developing Countries, 
UNTDO, Lima Conference, March 1975. 
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2   -   Staal  in Colombia  (cont'd) 

It  will ba   aaan that  tha   ealf-oufficioncy  factor 

(donostic production as a porconta«o  of consumption)   for 

•tool   in dorslopin«  countrioo   in fonorai ht J  incroasod 

fro« 29  por eont   in   1930 to 69  par cont  in  1973.     In 

Latin Aaorlea it  haa doeroaaad  from about  75  P*r  cont 

in th«  paot to 62  por oont   in   197a».     In tho  Ando an Group 

aa a wholo,   it  haa   sta«natod at   around 55 par  eont  durine 

tho  laat  doeado  and  in Colombia  at   an OTon lovar  IOTOI   af 

40 to  50 por oont. 

POTURE   STEEL  CONSUMPTION 

SoToral  foracaots on futura   ataal consumption hava 

boon atado fron timo  to tino.     Tho aoro roc ont   f iffuro • 

aro  prosontod hora. 

Proioctod World Consumption 

Tho world cruda   stool  consumption in  197**  wns 

about   710 nillion  tons.     According to  USI's   forocasts 

in   'Projoction 85',   March  1972,   it  will raaoh 939 nillion 

tons   in  1980 and   1,1*»4 Billion  tans  in 1985.     Tho 

rafionwiso fisuras  ara  shown  in Tabla 2-9. 

Tabla   2-9 

VORLDl   PROJECTIONS  OF   APPARENT CRUDE   STEEL 
CONSUMPTION  FOR   1980  AND     1985 

(nllllon  tons) 

JtilSfi. lifo. 
Wast  Europa 
East  Europa 
USSR 
North Anarica 
Latin Anarica 
Africa 
Middlo East 
Asia 
Ocoania 

Total  Vorld 
SourcotHSI,    'Projoction   85'.   March  1972   - 

Apparont   Crudo   Stool   Consunption. 
2-18 

220. 5 
7*». 1 

183. .9 
186, .5 
35 ,0 
13 .5 
11 .3 

202 .2 
12 ,2 

£21 à 

im. 
266, 8 
91. 2 

215. ,0 
210 .0 

k% .0 
17 .3 
16 .9 

263 .9 

7-rfH 
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Pro looto d Conauantion In Latin A—rice 

The  conauaptien of  erad«   «tool  in Latin Aaerica 

va«  23 aillion ton»  in   1973 and 28 aillion ton«  in  1971» 

and  th«  recent   projection«   indicata  that   it   will  roach 

51   Million ton«  in  1900  and  83 aillion ton«  in  1985 as 

•hovn in Tabla  2-10. 

Tabla   2-10 

LATIN  AMERICAt   PROJECTED  CONSUMPTION  OF  CRUDE  STEEL 
(theuaand tons) 

mi 
Argent ina 9 ^00 
Era«il 22 U00 
Colombia 1 5*7 
Chilo 1 159 
Mexico 9 500 
Fern 1 732 
Veneauela 2 752 
Other «ay 2 3M 

Lalti 30 *9: 

13 100 
ko 000 
2 312 
1 506 

16 152 
2 337 
3 878 

_JL°15 

SI 999 

§y Boliria,   Ecuador,   Central  Aaerica,   Paraguay and 
Uruguay. 

Source i   III National  Metallurgical  Congreaa and XX 
General  Aaaeajbly  of PEDEMETAL,   Bogota,   June 
1975.     Paper by  Alfredo Astaburuega Lataliar, 
ILAPA. 

The  above  project ione  are auch higher  than the  USI 

projection«. 

Projection« for  Andean Qroup and Colombia 

The  apparent   orude   steel  consumption in the 

Andean Group vas  4.8 Billion tons  in  197**.     Available 

ferecasta  indicate  that   this vili rise  to  8 aillion ton« 

in   1980 and over   11   aillion ton.-   in   1985  ••   «hovn  in 

Table  2-11. 
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2 - Steel ia Colombia (cont'd) 

Tabi« 2-11 

ANDEAN OROUPi PROJECTED CONSUMPTION OP CRUDE STIEL 
(thousand tons) 

Bolivia 
Celoabia , 
Chilo 
levador 
Po ru 
Vanosuola 

Ulli 

1980 
»aliad products 

110 
679 
J»12 
242 
1»31 
1 

109 
k%6 
kkk 
187 
811» 

t Jjlai. 

219 
167 
856 
U29 
2k} 
060 

im. 
Crudo 

2 999  2 977 S 976   8 022    k  083 3 9<»7 8 030 11 »j 

Sour co t 1) III National Metallurgical Congrtit and XX Gonoral 
Assoably of PEDIMITAL, Bogota, Juno 1975. Papor 
by Alfrodo Astaburuega Latolior, ILAPA.  Non-flat 
includes seaaless tubos. 

2) Figures for Bolivia and Ecuador aro obtained frost 
the author of the above papor personally in toras of 
rolled products.  These have bean suitably convertod 
to equivalent ingot tons. 

NOTES t 
(1) Projected consumption figures for those countries are 

also available fro« 'Junta do Cart afona' which are in 
«onerai lover than the figures considered.  However, 
for Colombia, Cartagena figures are sasio as above. 
Por Chile, Cartagena figures are about the saae as 
given above. 

(2) In case of Peru, Cartagena figures are lover.  But the 
above figures are in fair agreement vith the recent 
projections by SIDIRPEHU (Peb. 197*). 

(3) Por Venezuela, Cartagena figures are omen lower.  Figures 
considered above are about the saae aa the recent 
projections »ado ¿n the Plan Siderurgica National 
1975-1985, Resuaen, Caracas, May 197**. 

The consumptions in 1971*. the projections for I985 

and the avorage annual growths for the vor Id and the Latin 

Aaerican countries are shown in Table 2-12. 
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2  -   St««l  in Colombia   (cont'd) 

Tabi«  2-12 

FUTURI  QROVTH  OF  CRUDI  STIIL  CONSUMPTION 

Çtnaînr 

Verld 
Latin Aa«rici 
And«an Oroup 

Argantina 
Brasil 
Maxico 

Colombia 
Bolivia 
Chil« 
Bauador 
Paru 
Van*BU«la 

Cruda ataal  Proj«ct«d Incr«a«« Ararat« annual 
consumption consumption in 1985  growth 1971» to 

in 1974     in 1985 orar I??'*  12§5  
•ill. tona »ill. tona      % F 

710.1 
28.3 
4.8 

4.3 
12.5 
6.1 

0.75 
0.1 
0.8 
0.3 
0.7 
2.1 

144.0 
82.9 
11.6 

13.1 
40.0 
16.2 

2.3 
0.4 
1.5 
1.1 
2.3 
3.9 

61.1 
192.9 
141.7 

204.7 
220.0 
165.6 

206.7 
3OO.O 
87.5 

266.7 
228.6 
85.7 

4.4 
10.3 
8.4 

10.7 
11.2 
9.3 

10.8 
13.4 
5.9 
12.5 
11.4 
5.8 

Raf«r Appandix 2-1 and Tabi«« 2-10 and 2-11 

It i« intar««tinf ta nota that crud« «t««l 

consumption in Bramii i« «xp«ct«d to incr«aa« fro« 

12.5 nillion ton« in 1974 to 40 Billion ton« in 1985, 

•or« than thraa-fold incr«aa« in 11 yaar« period. 

This give« an «vtrift annual growth of 11.2 p«r c«nt 

in «pit« of it« lar«« ba«« of 12.5 «lillion ton«.  Th« 

average annual growth in thi« p«riod i« «stiuatad to ba 

4.4 p«r cant for tha world, 10.3 P«r c«nt for Latin 

Aaerica and 8.4 par c«nt for the And«an Oroup.  For 

Colombia, th« corresponding growth rato work» out to 

10.8 por cont.  Although, on tha faca af it, this «ay 

appear to ba a oatiafactory growth rat«, it is in fact 

not «o, boeau«« af the low «tartina; base of only 

0.75 «lillion tons in 1974 and the proj«ct«d incr«as« 
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of only 1.55 Billion tons ever tho next 11 yoara.  In 

countries which start with a low baso, tho growth 

ratos novo to ho even higher to achieve a roasonablo 

level of development.  For instanco, start Inf with a 

eonsuaption lovol of 3 Billion tons in 196% Brazil's 

consuaption has incroasod at an average annual rato of 

•oro than 17 por oont to roach a lovol of 12.5 Billion 

tons in 197*t•  For tho saae reason, Bolivia also has 

a hifhor growth rato. 

fryJifffw gtr fiPt*» yiwiiitHan 
Although tho apparont eonsuaption of crudo 

stool in Colombia is projected at 1.6 Billion tons 

in 1980 and 2.3 pillion tons in 1985, tho por capita 

eonsuaption in those years would bo only 51 kg and 62 kg 

respectively.  Based on the projoctod stool eonsuaption 

and tho population growth for tho world and the Latin 

Aaerican countries, tho projected per capita steel 

eonsuaption is given in Taile 2-13 ond is shown 

graphically in Pig. 2-5. 

**» _ 2 ' 
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2   -   Steal   in  Colombia   (cont'd) 
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It would be seen fron Tabi« 2-13 that Argentina 

would have the highest per capita consumption both 

in 1980 and I985. at 333 kg and 1*32 kg respectively, 

aa against the world average of 210 kg and 231 kg in 

these years.  Next in order comes Brazil which, despite 

its large population, shows an impressive growth in 

per capita consumption which has increased from 37 kg 

in 1965 to 119 kg in 197** and is expected to ris« to 

181 kg and 280 kg in 198O and 1985 respectively.  This 

isiillustrated clearly in Fig. 2-5 by the steep gradient 

of Brazil's per capita consumption line cutting sharply 

across the consumption lines of the Andean Group, Latin 

America, Venezuela and of the world. 
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2 - Steel in Colombia (cont'd) 

Amongst the Andean Group countries, Venesuela 

will have th« highest por capita consumption at 1 87 kg 

in 1980 rising to 222 kg in 1985 followed by Chilo and 

others as shown bolowi 

1980 1221 
Venezuela 187 222 
Chile 104 121 
Peru 92 106 
leñador 71 1 10 
Colombia 51 62 
Bolovia       . 50 59 

This only shows that while the per capita 

consumption of the other Andean Group countries will 

pass the 100 kg mark in 1985, Colombia and Bolivia will 

still belagging behind with a consumption of around 

60 kg.  In terns of ranking, Colombia will remain only 

marginally above Bolivia, the position it held in 

1974 (Tig.   2-6).  Even with a projected average 

annual growth of 10.8 per cent, its per capita 

consumption of 62 kg in 1985 will correspond to the 

consumption levels which Argentina had in 1963, Mexico 

in 1965, Brasil in 1969, Andean Group in 1971» and 

Latin Ameriaa as a whole in 1968.  It will be about 

enly one-seventh that of Argentina, one-fourth that of 

Venezuela and half that of Chile. 

FUTURE SHORTFALL/SURPLUS IN CRUDE STEEL PRODUCTION 

The projections for crude steel apparent 

consumption, capacity and production, and the resulting 

surplus or shortfall in 1980 and 1985 are given in 

^ — '> '4 
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Tabi« 2-1 k,   tog«»her with tn« actual figures for 

197I».  It will be notad that in 197*» th« ahortfall 

in production «««untad to 38 por cent of the apparont 

censu-ption in Latin America, U8 per cant in the Andoan 

Group and 55 par cant in Colombia. Thara will be only a 

•arginai «hörtfall in 1980 and 1985 for Latin America 

es a wholo, and avan this ahortfall «ay not ba thara, if 

tha larga daaand of kO  Billion tons foracast for Braiil in 

1985 doaa not fully materialise.  On tha other hand, in 

tha Andaan Group, thero will be a surplus of about 7 par 

cant in 1980 increasing to about 70 par cant in 1985, 

•«inly dua to the large surplus capacity projected for 

Ven««u«l«.  However, ao far as Colombia is concerned, 

thara will still be large deficits of about 30 per 

cent both in 1980 and 1985. 

Fig 2-7 shows the shortfalls/surplus in cruda 

•tool production in L«tin Aai«ric«n countries during the 

period 1965 to 1985.  Mexico will have about 22 par cent 

surplus in 1980, but in 1985 it will have practically no 

surplus.  Argentina stay have a little surplus by 1985, 

but Brasil and Coloaibia will continue to have large 

gapa between production and consumption.  Against this, 

Vnesuela will h«v« a larga aurplus both in 1980 and 

1985; and Chile will attain aalf-sufficiancy by 1980 

and avan produce about 30 par cent surplus in 1985. 

'-25 
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1  -   IHOW  AMD   STEIL DEMAND 

RlCMrr   FORECASTS 

The  recent   forecasts   for   stati  deaand  In Coloabia 

are  contained  in the  Indicativo  Plan  (January   1972)   and 

in th«  Feasibility Roport   (Octobor  1973)   for  Pas dol  Rio 

(PDR)   expansion. 

Indicativo  Plan «roloot ion» 

Tho  aarket  projections   in the  Indicative  Plan are 

•ado  on tho  basis  of historical  apparent   consuaptlon of 

rolled products  fron  1951   to   1969.     Only  cosaon (rades  of 

stools  are   included.     Railway Materials,   soasiloss  pipes, 

alloy  and   special   steels  are  not  considered.     The  lover 

trend  of past  consuaptlon was  adopted for  project Inf 

the  future  deaand.     Growth  rates  of 6.8 per  cent   for 

flat   products  and  7.5  p«r  cent   for non-flat   products 

have   been  assumed. 

Pa» del Rio  projection. 

The  aarket   projections  contained  in  the   PDR 

expansion  report   are  based   on  studies  carried  out   by 

Acerías  Pas  del  Rio  S.A.   in   1971   and   1972.     The   past 

apparent   steel   consuaptlon  has  been exaainod.     The 

aarket  demands  were  calculated  through regression 

relationships,   in which tho   cross national   product 

was  used  as  the   principal   factor of the various 

criteria  reflecting econoaic   frovth  in Coloabia.   An 

3-1 
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3 - Iron and Steel Demand (cont'd) 

annual average rata of 6 por cant was usad as a 

raalistic and prudant growth rato.  Basad on this 

analysis, a growth rato of 7 per cant for flat products 

and 8.3 por cont for non-flat produets has baon assuaad 

for projecting tho futuro demand.  Tho PDR estimates 

oxcludo rails and accossorios, soamloss pipos and profila 

shapas largor than 8 inchos. 

PROJECTIONS OF ORDINARY ST1BL DEMAND IN THIS STUDY 

An indopondont forecast of tho demand for ordinary 

stools has boon Biado in this study, principally basad on 

tho end-use method and then crosschecked with other 

appropriate techniques.  The total dastand for finished 

ordinary steel, including rails and accessories, 

seamless pipes and heavy profiles by 1980 and 19.85 

according to this study, are as follows! 

Pf1§nd 
Rolled products 1980198} 

•000 tons   '000 tons 

Flat*/   ,     .. 5V5       1 068 
Non-flat^/     .. 729        1 224 

Total     ..        1 27»        2 292 

a/  Includes welded pipes. 
£/  Includes heavy profiles, seamless tubes 

and railway •ateríais. 

In order to stake the above estimates comparable 

with the demands projected in the Indicative Plan and 

by PDR, the demand for seamless tubes, heavy profiles 

and railway materials has been excluded and shown in 

Table 3-1. 

3-2 
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Tabi« 3-1 

DEMAND PROJECTIONS ON COMPARABLE BASIS*/ 
(thousand tons) 

Indicat IT« Plan 
PDR 
This study 

§y Exclud« 

- iilfi  

U25 

545 

535 
561 
6140 

960 
966 

1 185 

J2S¿ Hat Mofl-flat lui! 
592 775 1 367 
563 SkJ 1 J»06 

1 068 1 095 2 163 

tubes, haavy profiles and railway material. 

Methodology 

As mentioned sarliar, the snd-uss aothod has boon 

adoptod In this study.  This nothod Is considorod sort 

rolovant to a dovoloping economy, bocauso it is a siero- 

approach which takos car« of technological, structural 

and other changos in the very process of estimation. 

Secondly, it enables the breakdown of the steel denand 

by categories and sises, whereas in the other Methods 

such as tine-trend and regression, only aggregate 

figures can be projected.  Lastly, with the end-use 

approach, it is possible to trace and pin down at any 

tine in the future as to where and why the actual 

consumption has deviated fron the estinated denand. 

Suitable revisions can also be nade fron tine to tine 

based on such examination. 

Steps involved 

The following steps were taken for forecasting 

tha demand by the end-use methodt 

l) Questionnaires were issued to producers, 
end-users, importers and Government agencies 
to obtain infornation on the present levels 
of consumption, estimated future levels of 
outputs and the steel consumption norms for 
the manufacture of products. 
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3  -   Iron and Steel Demand (cont'd) 

2) The field turv«7 was designtd to covar as 
•any important steel consuming industrias as 
possibla. 

3) Tha staal con su sine itasis in the various 
economic sactors auch as transport, 
alactrical, industrial and agricultural 
•achinary, and «atal products vara 
identified and listad. 

k)   Basad on tha fisld survey data and 
inforajation obtainad fro« various reports 
and discussions with Government and privata 
organisâtiona and agencias, tha possibla 
future output lavais of steel consuming 
iteas ware determined.  These output levels 
are cross-checked wherever possible with 
projections Bade by other aethods, such as 
tiae trend, regression etc.  For soae iteas 
where no specific information is available, 
the output levels are projected on the basis 
of correlation with aa oro-econoaic indicators, 
tiae trend and assuaed growth rates. 

5) The steel consumption norms by product 
categories, such as profiles, bars and rods, 
pipes and tubes etc for most of the items 
that are now being produced in Colombia, 
ware determined on the basis of the field 
survey data.  For tha remaining iteas, the 
consumption norms prevailing in countries 
with similar economies manufacturing such 
items were adopted. 

6) To check the validity of the norms and to 
compara the future sectoral consumption 
pattern with the past pattern, a detailed 
analysis of tne paat data for the years 
1970 to 197^ has been made. 

7) Applying the above consumption norms to the 
output levels of steel consuming items 
projected for the years 1980 and 1985, tha 
catagorywise requirements of steel were 
determined.  To arrive at tha tatal demand, 
same additional provision has been made for 
repairs and maintenance, small scale industries 
and stocks. 

8) The total demand thus arrived at by the end- 
use study has been compared with projections 
made by macro-economic methods, such as staal 
intensity, time trend and regression. 
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%ttifUfni»tlrf 
Questionnair«s covtrinf various aspocts of 

ths markot study wsrs framed, in ordor to «licit 

inforsation from as many usar industrias as possici« 

and also fro« th« various r«lat«d Government authorities 

and privat« agencies including th« st««l trad«. 

Comprehensive questionnait«s war« pr«par«d and issued to 

i) Producers of stesi 
ii) End-users of st««l 

ill) Importers of steel 
ivi Government department and agencies 
v) Housing construction agencies 

On request, a separate questionnaire was also 

•ade for Colombien« Automotriz. 

Responso to Questionnaires 

In all, questionnaires to 90 parties were sent out 

and replies were received from U3.  The breakdown is 

given belowi 

Category 

Steel producers    .. 
End-users 
Importara . . 
Foundries 
Government department 

and agencies 

Questionnaire 

7 
65 

1 
13 

1*91   ?f F»rtifs 

Total 

Reply 
received 

6 
2k 

1 
8 

ÍU 
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3 - Iron and Steel Demand (cont'd) 

The questionnaire• wore first issued to the 

rarious parties and followed up by personal visits 

to soloetod parties for discussion.  Major censuaers 

of stool in Bogota, Call, Modellin, Buecarenanca and 

Barranquilla were contacted.  A total of 65 stool 

industries were interviewed. 

TTls»HTn tí 4ft*t 

The stool consuming i toss wore grouped under the 

following sectorst 

Manufacture 
Transport equipsient 
Electrical equipsient 
Industrial and agricultural Machinery 
Metal products 

Construction 

The data and information obtained fron the 

replies to the questionnaires and during discussions 

wore tabulated separately for each itosi under each 

sector.  Those were analysed and used wherever 

possible to arrive at the futur« output levels and 

to evolve the consumption norms by steel types and 

product categories.  So far as the four sectors 

grouped under manufacture are concerned, the data 

and analysis roíate mainly to the organised units. 

YHÏPI* f?rfc*ft 

For forecasting the output levels of steel 

consuming items, only those which are now being 

manufactured in Colombia and those for which there 
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3 - Iron and Steel Deaand (cont'd) 

art already SOB« plans for aanufaoture, such as oar 

engines, big transferaers, big oapacity aotors «to 

hava baan considered.  However, other itoas Ilk« 

turbo-generators, heavy aetallurgical equipaent ate, 

which ara not llkaly to ba Manufacturad ovan by 198? 

ara excluded. 

Of tho Jk   itOH* in tho Manufacturing aoctor 

ooTorod in this study, tho futuro output levels for 

27 itaas ara availabla froa tho fiold survey data - 

far 12 itoas tho futuro output levels aro availabla 

up to 1985, for another 9 itoas up to I98O and for 

tho reaaining 6 itoas only up to 1977 - and havo baan 

takan inta account for projecting tho output lovols 

for thooo itoas. 

For all othor itoas, tho output lovols havo boon 

forooast by using appropriata forecasting techniques - 

for soae itoas, statistical projection of past consuaption 

is taken as the guideline; for soae others, rolotant growth 

rates have been applied; for soae like ceaent aachinory, 

sugar aachinary etc, the output levels are estiaated 

assuaing that it would be possible to aanufacturo a 

certain percentage indigenously;  and for itoas which 

are not aanufactured now in Coloabia, but whose 

production is under planning, the output levels have 

been derived on tho basis of planned prograaae.  The 

basis on which tho output forooast is aade for each of 

the end-using itoas in tho aanufacturing sectors is 

given in Appendix 3-1» 
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3 - Iron and Steel Demand (cont'd) 

The »utput forecast for the construction 

••ctor is to bo based on tho anticipatod investments 

in tho various «actors of tho economy.  Tho basis for 

tho forecasts for tho construction ooctor io given 

in Appondix 3-2. 

Tho output levels for the various stool consuming 

iteas projootod on tho basas indicatod in Appondicos 3-1 

and 3-2, aro fivon in Tabla 3-2, on tho noxt pago. 

Moras of consumption 

Tho noms for siost of tho items that aro now 

boin« manufacturad in Colombia woro determined on tho 

basis of tho fiold survoy data.  Por the remaining 

it OBIS, tho nor si s prova i line la countries with similar 

economics and manufacturing such items were adopted. 

The norms comprise the steel content of tho product 

as well as the process scrap generated during its 

manufacture.  The basis for tho derivation of the 

norms for each item is given in Appendix 3-3. 

The norms of consumption of steel thus derived 

are given in categorywise for each item in Appendix 3-^t 

and summarised in Table 3-3, on page 3-10. 

Analysis of oast consumption 

A detailed analysis of the past consumption for 

5 years (1970 to 197M has been made by applying the norms 

established above to the actual production of the various 
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Tabi* 3-1 

OUTPUT foracur» 

Sector "ni i 

1 055 
50 

té 000 
» »50 

11  000 
fto 000 

1qgi 
!•   gi^TOT rot mi NT 

f.    Coach**                                  ,, 
3.    Truck*                                  ., 
ft.   »>••• 
5.    Joope end *UU«a «afona 
ft.    Car*                             , 

•'; 

Ib* 
H»* 
Ib* 
»•a 
fee 
Ha« 

1  *07 
90 

25 000 
U 500 
15 *00 

100 000 
7 
• 
» 

10 
11. 

ric/oie«                                  ,, .. Mo« 2*0 000 400 000 
Kater cycle*                        ,. .. lk>* 3ft 500 ft) 300 Car argina*                            ., 
Trailer*                                ,, 
JutoaoeUe enclUorie*    .. 

Ib* 
Mae 

Millau peoea 

y coo 
10 000 
7 500 

90 000 
15 000 
12 000 

- 11. leaf eprln««                        ,. •• «an* ft MO 4 4t» 
II.    IBCltKAt KCmUff 

'J. Tranereroare                        ., ,, m ' »0 * 000 u. Stri tehf ear* «né? «entre l^eax« ., •allien «eoe» 70 174 
It 15. Electric fan*                      .. ,. •OOO M>* 17 

it. 
17. 

Electric aoter*                  ., 
air conditioner*                ., •• '000 kW 

•000 ha* 
1 500 

• 3 100 
12.5 

1 100 
It. nefrlferatcr* (fcaiiUi) 

Refrireratora (roaneralal) 
,. •ODO Po*    ' Pi 

1». •000 Ko* 19 49 
aa.t •0. Vaahüy¿ vachi/»*                 ,. ., . 'OtO Ht* •4.5 fll. Ilactrlt »lora* •000 ka* 54 M 

It. Ca* ato***                            ..  a ,. •000 UM «7 33 u. Watar heater*                      .. ,. •000 MM m tfo.l 
i*. Cookljy; ran(e*                     ,. .. •000 Me* n 1*0.0 
i). Water caviar*                      ,, .. •000 MM 11.9 to.e 
•4. «CSI calile* ,. tan* I 000 * 550 
t7. n*uM Mi-rice Baiar« ., •000 NO* «DJ.7 33* .* M. TV HU •OOO M>* 4.0 12.0 
*9. Radia receiver*                  .. .. •000 Ko* tO) .4 24V,.* 

tn-   1>!R3TFTU *"t âTTrutîWiLviamm 
Pillion poaee 91.1 3o. Walfhlnc ricUnl               ,. 94.4 

Ji. AfTiculturai  tractor*      .. •OOC MM *.• 13-9 
3*. Stationary dleeel  anfinaa ., '000 MM 0.5 0.7 
33. Cran*a                                       .. tan* J440 4 450 
3ft. r***encer an* Industrial lift* Po* 150 900 
35. Indu a trial »oiler*           .. .. Pillion paeee 34ft ft** 
3*. Conerete oliera                  ,. ,. MM 51« 715 
37. Ventllatlcn oqulpaont      .. .. Pillion ooaa* 1* •ft 
3«. lir eoo;rrcoor*                  ., .. Pillion roes* 190 44» 
3». fever drleon puupa           ,, ., •000 He* 95 115 
40. Toltile eeehinery              ,, ,, Milien p**o* *9 44) 
ft». Cavant »aeMnery                 .. .. Mili** poaa* ••* ti.a 
ftz. lufar «achlnary                  .. ., Pillion poaee 1.0 a.« 
ft3. •"achino  tool«                       ,. .. Milien poee» 90.0 90.0 
4ft- Machina tool aceeaaoriea 

ftfrieultural  lo pi earn ta 
•• Mille« paeee 1.4 a.« 

ft5. Flourta                              ,. ., Mae « 500 9 300 
ftft. Harrow»                              ,. ,, Roa 1 700 a too 
*7. Plantor*                              .. ., MM •60 1 190 
ft*. Cultivator*                        .. MM •00 I 100 
ft». Rotary eruttar«                 ,, ,, MM 1 500 a 000 
50. Trailer*                            .. ». MM 5*0 92*1 

rf.   iTTAi rr envers. 
51.' Steel door* and window* .. ,. •000 Van* tft.0 30.0 
52. Fumi tur a                                .. •OPO ion* 12.3 ao.o 
53. f«ro«ene  «ter»«                   ,, ., •oso r«* 222 t37 
5ft- Ca« hotUe«                            .. ,, •CC0 Ko* 1J1 197 
55. Tincara and crown ecrk* .. •COO ton* too 159 
5*. ïteel  wir«  ropo                   .. .. 'ODO Un* 7 9 
57. rr*«trTE9ed conerai* «trend* 

Wfh  U-nrilt wir» 
•• ion* 3 *00 5 430 

5«. Toltile ., tena 1  420 a 0E5 
5». Trrt«                                  .. ton* 153 239 
fto. tolte,  ruta and acrrw*    ., ., •OU) ton* 9.4 19.a 
ftl. M »el* ,. 'OOO ton« 1.7 3.5 
62. Vir« rail*                              ,. ,, •CCC tro* to.o 3*.0 
t3. Fartrd wir«                          .. ,, •oc© u»i* 29.0 40.0 
a. Wire  netllnr ft wire product* .. •CO0 ion* U.O 30.0 
tj. Srwinf récrire*                   ., ,. •coo r** 52.0 «ft.o 
a. ParJ  tool*                              ., .. •000 ton* 3.5 3.2 
47. V^ldlnp *l»ctr\*1**              • • ,, •CO0 ton* 10.4 I9.O 
6«. Trenar ¡B!i<~n   Leverà           «. ., '000 ion* 4.0 3-ft 
19. Tnror blfc.i**                            ., ,. Millón Iba JVO.O 523. C 
70. r"j¿aridrd  rol^l                        ,. .. 'OTO ten* 1.3 2.3 
7». Onus   *r<!   eon t*ir".r*          •• 

»»'•la 
Oil 

•• •OOO tra* 12.5 2C.0 

TJ. '000  UT* 13.» tr.t 
73. W.fr •C*X> ten* (.0 13.« 
74. Ct/rMla .. 'CCC   ten« 5.« 10.0 . 

T.     Ci-' yr :<••'   •: >. < h 

1. A, r,r. ' 1. r.l    «-I   llllil  rlltiU.I ., Pllllcn rovi* 11 »29 ?J ÍÍ0 
2. I.'.lfr   fin J   1«   'lur^   lfK.ltfl..   «ni  ein r-€ Pilli   n   pe-e-* »  VÍ9 IJ  145 
3. (Ml   «.I  [ii piiir-T i«-* • 9 no 1ft 41« 
4. ViKi   -. . »li -a                     .. M ¡li- n (j* -.» 31  (75 ;c > $ 
5. T:   .,             '.   r   '   f   r/1 -ItiiU1 n PUH   n  {«-ira II ;t>> 18 C/i 

t. rxjw-i' - !kv '-i 'C<C KJ 3.1 7.4 
HU   PW o.s 

7 t,.    .             •                  ' ' kir i-i •>u 
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tati« y-i 

worn» or a»s>raa- or cum»** srm. 

a. Ccachaa              .. 
3. TrwcV» 

iMo 
IMS 

4. »UM— 

». ;«*r« «id ttrtlan varani 

6. •tryel«* 
7. •VM-«r rydea •• 

1. Ciri 
1MB 
IMS 

•• ttr ar-»tn»a 
1MD 
r»W 

10. TV'ilari          .. 
11. »ytcawfcil« areOlary 

II.     ffl tt-HW  ? 'Tf «?7 
11. •>«tfc:B*r» .. 

1J. Vit*v-.-_- «-a eartralfaar 

H. flaetrie fri 
If. fleetne e'ta.-l 
H. Mr ««fSti'r«r» 

17. •arrirara'.oriCdea.-aUa «4 aaaaiaralal) 

It. Vuoine iieMraa 
». e »et ri e ilraat 

to. 0«a it«v*i     .. 
11. W*t«r »«rieri 
It. Cea»Ir-  r-rçai 
1). w«tar aoala.-i 
14. *C» tèlH    .. 
If. Mot«« «araiea ««tara 
1«. T.». lava 
»7. KaaUc   rt-calvart 

in.   llSUZflM.it* »aSAi-•* r&WH 
a. Waif?-ir* a«e>ur«ty 
a». Afrirw turni  tr»etera 
JC. ttttliai rf «aaal   arctrai 

H. Cr-raa 

>t. •««arcar mi lrituatrlaX 1171« 

». Ir-v..'trl«1  enviara 

JA- Crrcrala aliara 

IS. Tanti! *u°a a-taVaart 
H. air corifrtttcr* 
17. •c»«r aria« piaqpa   . 

J«. Tea^ii» a icruxary 
J». Casart a «tunar/ 
40. tue ir «-«h-raijr 
41. rac-Ona tcol« 
¿J. Ka-iur.a tool acca«! ori a« 

«rricUturai Lr»>l«ei«-t« 

o. Fleiern        .. 
u. Harreva        .. 
45. flfrtT« 

u. Suiti veto ri.. 
4". Ito tur cut tara 
a. Tr*rtors       ., 

if.  rrrx nu CTJ 
49. St«.C   dean  ard window! 
50. rV.-rutura        .. 
11. ~«rti«r«  rt«v«a 
52. Ca;  bot C «•    .. 
n. Tincar«    íiJ ^rrwr  co-ka 
54- Kill,   r.-H    *d  ac.-twt 
55. í:T»II 

5*. VC r« n  il • 
17. (art ad *-. ra    .. 
5t. '4r< ratt^r^   ard vira produHa 
J». tawing a »^-- «i 
«C. :!r«  l¿í 
41. Tr r ~»i   ri^r  trwera 
a. Be « -¡«e i-til 
n. Z>r.*f   ax.J  c nttr,«ra 
6¿. Tor>r                  .. 

».   V" £T» cr:c?   sic*.-¡> 
ftr ^•nr jl.rJ   il  »?:i*d Lctiviti^a 
4e. li.~;a  a>ü r-*i  3   i; t>_rtí-.ai 4 Bonify; 
47. Cil'a-1 ju    .. 
M. h   1^    í <; r~V   C »« 
». Tt.T f c rt   w d c ar-uri- iti t 
70. »wrr     -  ü-,d-l 

ï.i- J. 
71. *«jl   tran | -ir't 

JtüL 

tea 

»a« 
roa 
tea 
tel 
tea 

rat 

fea 
:•' 
tea 

«U'lnr 

I»»* 
nuil« 

tea 
•000 kV 

tea 
tea 
tea 
r«a 
tel 
tea. 
tea. 
tea 
tena 

•000 !«• 
•ooo Ui 
•000 Ul 

•Hilen »aaaa 
'«• 
tea 
tan» 
fea 

teXli .-  aaoa 

RUllra 
HUÍ lar aoaa 

tei 
NUiea aaaa i 
MUlicn faaaf 
Miller, faaaa 
Mili'« aaaa« 
KtUlaa a*»« 

tea 
tea 
tea 
tea 
tea 
tea 

tcaa 
tent 

•000 tea 
tea 
tai« 
»-•a 
tana 
tasa 
tji» 
tora 

•000 I-el 
tcyi« 
t rt 

tene 
torj 

(dl]ieri ifol 
Kurier. p»soa 
Ibi A<r f>ío* 
Mi,» aatoa 
lílli.»   f»H3» 

ré 
•* 

laraa ef 

t 000 
• «• 

1 000 
1 500 
I» 

«5 
11 
a» 

114 
tit 

i ais 
i eoe 

4 W 
» M» 

4.7 

M 
m 
41 

»a 
w 
S4U 
40 

1» 
1 140 

as 
4te 

n soe 

114   . 
7« 

a •» 
» eoo 

400 
10 09 

«10 
14 

r» un 
u oec 
tt 000 
i m 
4 «OC 

latj 
4J1.4 
tat.4 
«t 
ss 

m 

i no 
1 100 

SOO 
1} 

1 100 
1  140 
1 140 
1 MC 
i oto 
1  »00 
S JCO 

»70 
1  100 
1  110 
1 CSC 
1 oso 

t en 
• scr 
) <*x> 
' f)i 

17 «} 
Jt KO 
4* OX 
5. cor 
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3 - Iran and Staal Daaand (cont'd) 

ataal-cenaualng it«««, and comparing tha aatiaatad 

conauaption so arrirad with tha apparent staal 

conauaption.  This analyais haa aaan earriad out to 

ehaek th« ralidity of tha naraa, to axaaina tha paat 

pattarn of aactoral conauaption, and to aataiaata tha 

nan- con raga. 

Tha dataila of conauaption ara givan in 

Appandix 3-5 and tha aactoral conauaption ia 

lariaad in Tabla 3-4. 

Tabla 3-4 

ESTIMATED PAST CONSUMPTION OF STEEL BY SECTORS 
(thouaand tona) 

Sactor 

Transport aquipaant 
Elactrical aquipaant 
Industrial and agri- 
cultural aachinery 

Matal producta 

Sub-total 

Construction     .. 

Total 

1970   1971   1972   1973   1974 

13.5 
11.4 

8.1 
17.O 

10.0 
19.3 

8.1 
21 .2 

8.1 
25.3 

3.4 4.0 5.8 6.6 10.4 
138.8 113.4 128.9 129.1 118.0 

167.1 142.5 164.0 165.O 161.8 

282 r 7 269.3 255.3 329.3 3.80,9 

44°^ 4l1t8 4l?t3 494,1 5>1,8 

Sparas  and maint«nanea 
work  at    10%  of  Manu- 
facturing   sactor*/ 16.7 

Saall   seal«   industrias 
at   3%  of manu- 
facturing   sactor^/ 5.0 

Stock  at   }% of  totalc/    4.7 

14.3        16.4        16.5 

4.3 4.9 
±>2 M 

5.0 

16.2 

4.9 
-iti 

Grand  total 426¿2     434,7     442,0     521.0     541.3 

a/ Aasua«d 
b_/ Aaauaad 
£/    Basad on  indicatiena during  fiald   survay 
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3- Iron and Steel Demand (cont'd) 

Th« past production, imports and «xporta, 

and th* apparent consumption of ordinary steal are 

given in Appendices 3-6, 3-7 and 3-8 respectively. 

The apparent consumption is compared with the steel 

consumption estimated above (Table 3-4) for the years 

1970 to 197*», in Table 3-5. 

Table 3-5 

ESTIMATED STEEL CONSUMPTION AND APPARENT 
STEEL CONSUMPTION 
(thousand tons) 

Apparent—' 
consumption 

Estimated 
consumption Difference 

(1) (2) (1-2) 

1970 
1971 
1972 
1973 
197** 

529 
552 
513 
437 
¿68 

¿+76 
435 
445 
52 1 
341 

53 
117 
68 

-84 
-21 

Tota] L     2 5?? 2 418 JJLL 

a/  Excluding electrode production by PDR 
which is considered as special steel. 

It will be observed that the estimated aggregate 

steel consumption for the total period of five years 

could be accounted for 2.42 million tons against the 

apparent steel consumption of 2.6 million tons.  The 

average coverage in the estimated consumption thus works 

out to about 93 per cent of the apparent consumption 

for the five-year period, leaving a non-coverage of 

7 per cent.  The difference between the apparent 
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3 - Iron and Steel Deaand (cont'd) 

consumption and the estiaated consuaption far tha 

individual years aay ba attributed to variation« in 

stocks, besides non-coverage.  It will be noted that 

the satinated consuaption in 1973 i« hifher than the 

apparent consuaption by 84,000 tons.  This should have 

been obviously net fron the stocks accuaulated in the 

previous years. 

The non-coverage of 7 per cent indicated by the 

above analysis can be considered reasonable for a 

steel deaand which covers a large nuaber of steel 

consuaing iteas.  Therefore, the noras of consuaption 

that have been evolved can be considered aa realistic. 

Future steel requirement « 

Having established the validity of the noras of 

consuaption, the noras have been applied to the esti- 

mated future output levels of each steel con sua inc- 

iten in order to arrive at the atee! demand by 1980 

and 1985.  The category*!ae deaand for ordinary ateel 

by each conauaing aector i a given in Appendix 3-9 for 

the year 198O and in Appendix 3-10 for the year 1985. 

In order to arrive at the total demand, provision 

for repairs and maintenance, amali acale industries, 

stock and non-coverage has been made. 
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3 - Iron and Steel DoMand (cont'd) 

To moot the requirements of spar«s and saint»nane«, 

a pro-vision of approxiaately 10 por cont of the «tool 

requiroMonts of tho organisod Manufacturing sector has 

boon made. 

Bosidos tho organised industrial units, thoro are 

a largo number of snail units engaged in tho production 

and sorTicing of sietal products such as consumer 

durables, domestic appliances, agricultural iapleaents 

etc.  It is understood that at present there are sort 

than 1,000 units producing different setal products 

and consumer itOMS, aad such units are likely to 

increase in future.  A provision of 5 P«r cent and 

7 per cent of tho stool requirements of tho organised 

manufacturing sector has boon made to moot the 

requirements of the saall scale industries for the 

years 1980 and 1983 respectivoly. 

In regard to the provision for stock, it is 

assumed that one Month's consumption would be adequate. 

As there will be a carry over of the stock from year 

to year, the increment in the stock would be one- 

twelfth of the annual growth of steel demand.  This 

approximately works out to 1 per cent of the demand 

including provision for repairs and Maintenance, and 

small scale industries.  To this a provision of 5 per 

cent has been made for non-coverage.  The total demand 

thus arrived is given in Appendix 3-11 and summarised 

soctorwise in Table 3-6 »nd categorywiso in Table 3-7 

respectively.  The soctorwise demand for ordinary 

steel and demand by product categories are shown in 

Fig 3-1 and Fig 3-2 respectively. 
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3 -  Xroa and Steel Doaand  (cont'd) 

COMPAMSOM   OF  D1MAXD WITH  FR0J1CTIOM»  BT OTHTO TtCHMIQUlS 

Th« validity of tho  foreeaet  of tho  doaand arrived 

at by tho end-use approaea using alero-level projections, 

baa boon ehoekod against  aaero-level  projectiena 

derived by tho application of tiao trond analysis, 

rOfrossion analysis and  otool  lntonoity aothod. 

Toit Utn4 infimi 
Proa tho past  finished  stool  eonsaaption,   tho tiao 

trond aquation dorivod  is  Y - kkk.J •   19.3t   •  2.72t2 

with tho baoo yoar  1969*     Tho projections on the baaia 

of tho  above  equation are  given belovt 

2 

TèoVhs. foês2^ ona 

19tO 
1985 

11 
16 

212.3 
308.8 

329.1 
696.3 

1000 tona 

9Ì3.7 
1  kk9.k 

tÊÊtXÊMMÀSAmMSûUÈiJLak 

Froa tho paat  eorrolation between the  apparent 

fiaiahed  at eel  consumption and the corresponding value 

of GDP at   constant   1958 prices,   tho recreesion equation 

derived ii T •  -209 •  0.02X with the  eorrolation 

coeffioieat   of 0.90.     On the basis of this  equation, 

the steel doaands projected are as  followst 

1980 
19S3 

lillion poooo 

Jh 000 

107 000 

irfflS on a 

1 480 

2 140 

'000 tona 

1   271 

1  931 
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3  -  Iron and  St««l  D«mand  (cont'd) 

Sfl  it«nsity method 

Th«  International  Iron and  Steel   Institut«   (lisi) 

in   'Projection 8V   (March   1972)   evolved  th«   at««l 

intensity method and   applied   it   to  project   th«   steel 

demand  of various  countries.     Steel  intensity  as 

defined  by  USI  is  the  amount   of   steel   input   (apparent 

steel  consumption)   per US dollars  of output   (cross 

national  product).     The  USI  model  is  based  on  6NP at 

1963   constant   prices. 

In  advanced industrial  countries  where   steel  and 

steel-based  industries  contribute  in a  large  measure 

to  GNP,   the  steel  intensity  is  high.     In general,   in 

industrialised  countries with par capita GNP  of  over 

US  f   1,000,   the   steel  intensity   shows no tendency  to 

ris«.      In  other  words,   th«   coefficient   of  change   of  the 

st««l   intensity  is   1.0,   with  less  than   10  per   cent   deviation 

plus   or  minus   in most   cases.      Countries  with   lower  per 

capita GNP  around  US   $   5OO  per  annum  show maximum  rate 

of   Increase  of   steel   intensity   of  about   1.4,   apparently 

due   to  rapid   industrialisation. 

Past   steel   intensities   of  Colombia  for   the   period 

196;   to   1974  have  been  derived   from  the  value   of  GNP 

and   apparent   crude   steel   consumption.     The   levels   of GNP 

in  US   dollar  at   constant   1963  price  and  crude   steel 

consumption along with  steel   intensity  values   are   given 

in Table   3-8,   on  the  next   page. 
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3 - Iron and Steel Demand (cont'd) 

For arrivine at the likely lavai of staci 

intansity in 1980 and 1985, the steal intensity values 

of countries with similar economy ara analysed.  For 

tha salactad countries, the economic structure in 

terms of contribution of the major sectors to GDP, 

is shown in Tabla 3-9. 

Table 3-9 

CONTRIBUTION TO ODP BY MAJOR SECTORS 
(par cant) 

Africul- 
Countrv salactad  tura 

Manufa- Constru- 

Colombia 

Egypt 

South Korea 

Malaysia 

Morocco 

Philippinas 

Syria 

1972) 27 

1970) 25 

1971) 29 

1971) 31 

1971) 31 

1971) 29 

1972) 26 

eturine Industry ction 

23 20 5 

21 18 k 

24 22 5 

22 11» k 

22 11» k 

18 16 3 

20 15 3 

Tha values of steal intensities along with per 

capita GNP in US dollars for these selected countries 

are given in Table 3-10, on the next page. 
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3 - Iron and Steel Demand (cont'd) 
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3 - Iron and Steel DeMand (cont'd) 

These valu«a of stool intensities along with 

those of Colombia tri plottod against por capita GNP 

in Fig 3-3.  Tvo linos roprosonting tho uppor liait 

and lower liait of tho stool intensity valúas have 

boon drawn. 

Tho past analysis of growth ratos of ONP at 

constant 1963 price for tho poriod 1963 to 197*» 

indicates that for futuro, an avorago growth rato of 

7 por cont stay bo a s suited.  On this basis, tho 

projected values of ONP for the years 1980 and 1985 

work out to US I 12,19^ Billion and US| 17,901 Billion 

respectively.  The population level by 1980 and 1985 

will be 28.8 Million and 33.5 Million, on tho basis 

of 3.2 per cent growth rate.  The per capita GNP thus 

derived will be US $ 423 and US| 534 for tho years 

1980 and 1985 respectively. 

For th« projected level of per capita ONP, the 

upper and lower liait s of stool intensities that May 

be attainable by ColoMbia, as can b« s««n in Pig 3-3 

are given belowt 

5tttl tnffntm 
kmr Uni*   Vpptr Uit* 

1980        .. 0.134 0.192 

1985     .. 0.148       0.210 

Applying these steel intensities to per capita 

ONP, the crude stool demands by 1980 and 1985 «re 
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3 - Iron and Steel Deaand (cont'd) 

estiaated. On the basis of conversion factor of 

1.3, tha finishad staal deaands by 1980 and 1985 

ara alsa estiaated.  Thasa ara shown belows 

IS&L 
Staal intansity 

- Uppar liait 
- Lower liait 

0. 192 
0.134 

0.210 
0. 148 

Par capita GNP, US $ U23 534 

Population, Billion 28.8 33.5 

Projected steel daaand 
Crude steel, '000 t 

- Upper limit 
- Lower 1iait 

2 340 
1 630 

3 780 
2 630 

Finished steel, 'OOOt 
- Upper liait 
- Lower liait 

1 800 
1 25O 

2 890 
2 040 

Forecasts by different techniques 

The  projections  obtained  by various  techniques 

ar«   coapared  in Table   3-11   *nd   shown  in Fig   3-4. 

Table   3-11 

COMPARISON   OF   STEEL  DEMAND  FORECASTS 
(thousand  tons) 

Equiv al ant 

Methodology 
F4ftfhfd 
1980 

steel 
1985 

£TUdj_ 
1980 

Ittfl 

End-u&e 1 274 2 292 1 655 2 977 

Time-trend 986 1 449 1 281 1 882 

Regression analysis 1 271 1 931 1 910 2 508 

Steel intensity 
- Upper liait 1 800 2 890 2 340 3 780 

- Lower limit 1 25O 2 040 1 63O 2 63O 
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3  -  Iron and  Steel  Demand   (cont'd) 

As can be  expected,   tha  tin«-trend Method fir»« 

tha  low«at   figure  which  is  of  tho  same  ordor as  projoctad 

in tha  Indicativa  Plan and  by  PDR by using tho   sano 

taehniqu«.     Tha  results  of  tho  regression analysis and 

tha  lower value  obtained by  tha  steel  intensity  «ethod 

are  alaost   the   s aste  and   sosie what   lower than tha  end-use 

figure.   On  the  other hand,   tha  upper  value   obtained by 

tha   steel  intensity Method  is  appreciably higher  than 

the  end-use   figure.     The  realistic   future  deaand would 

possibly  lie   between the  upper  and   lower   liait s   of  the 

steel   intensity  Method,   because  these  values  are  derived 

froM  a  correlation  of the   stage  of  tconosic  developMont 

and  the   steel  requirement   in  countries  with économies 

siailar  to  Colombia.     While  tha  upper value   of  the 

steel   intensity  Method May  be   considered   optiMistic, 

tho  lower value   is  possibly  too  conservative.     Therefore, 

the  end-use  deaand  of  3 Million tons  of equivalent 

crude   steel May  be  considered  realistic.     It   should, 

however,   bo  noted  that   in addition to this direct 

deaand,   a   siseable  quantity  of   steel   will   continue 

to  bo   iaported   in  the  fono  of  Machinery  and goods. 

Such  indirect   importa  of   steal  are  estiaated  in  the 

following paragraphs. 
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3  -  Iron and  Steel  Demand   (cont'd) 

WTRtCT   SPORTS 

Besides  direct   imports  of   »tool  product»,   * 

•iaeable  quantity  of   «tool   is   imported  in tho   for»  of 

manufacture   »uch  as  machinery,   fabricated ito»»   lik» 

•tool   itructurta,   tank»  and  vo»«ol»,   automobiles  and 

other  transport   equipment,   domeetic   appliances  etc. 

Though the   »tool  content  of theao   items  forms  a  part 

of  tha  country'»   »tool  consumption,   it   doe»  mot  get 

reflected  in th»   demand  till   »uch  time  as these   items 

are   produced  indigenously.      It   is,   therefore,   necessary 

to  know  also  the   tonnage  of   stool   indirectly   imported, 

so  that   the   country's  total   stool   requirements   could  be 

assessed  and  adequate  provision  be  made  for  ensuring 

timely  supplies  of   steel  as  and  when indigenous 

manufacture  of  these   items  i»  taken up. 

Analysis   of  oast   indirect   con»u»ption 

An analysis  of  th»  import   statistic»  of  the   »tool 

consuming  items   from   1965  to   1973  has  been made.     To 

arrive  at   the   steel  content   of  theee  imports, 

appropriate   coefficients  of   stool   content   of  various 

items   in  the  manufacturing   sector  have  been used.      On 

similar  basis,   the  quantum  of   »tool   exported   for  th« 

various   engineering  good»   is  also  estimated.     Tho 

apparent   indirect   consumption  for  the  manufacturing 

sectors   such  as   transport   equipment,   electrical 

equipment,   industrial  and  agricultural machinery  and 

metal   products   thus  derived   is   given  in  Appendix   3-12 

and   is   summarised   in Table   3-12. 
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3  -   Iron and  Stool  Doaand  (cont'd) 

Tabla  3-12 

APPARENT INDIRECT CONSUMPTION 
(thousand tons) 

Apparont Apparont 
Indiroct Indiroct diroet diroct 

Yoar «•P9F*1 OXf0ft• TìritMir*iîn ?7"ffiMir^1î*' % 
(2) (3)   +   (M 

1965 8O.3 2.7 77.6 3U1 23.0 
1966 91.7 3.* 88.0 ^37 20.0 
1967 109. 1 3.1 106.0 Jk6 30.0 
1968 95.9 3.5 92.4 373 25.0 

1969 128.2 k.3 123.9 515 2k. 0 
1970 IU5.6 5.1 1U0.0 535 25.O 
1971 122.9 20.1 102.8 557 19.0 
1972 IO5.5 10.5 90.0 516 17.0 
1973 97.1 k.3 92.8 kk2 21 .0 

?79i2 57.0 ?i 2i 2 32i2 

It will bo notad that tho indiroct imports 

of ordinary stool ovor the last nino yoaro avoragod 

to 22.5 par cont of tho diroct apparont consuaption. 

In tho prosont study, it is assuaod that eortain 

itosjs or coaponont parts which havo boon hithorto 

iaportod will bo progrossivoly takon up for local 

Manufacturo in accordanco with tho Plan Proffraaaos and 

tho Manufacturar's expansion plans.  Tho stool 

roquiroaonts duo to this incroaso in tho local 

•anufacturo hava boon ostiaatad at about 92,000 tons 

for tho transport oqulpaont and 23»000 tons for tho 

oloctrical oquipaont. 

Tho diroct consuaption of ordinary stool has boon 

projoctod at 2.3 aillion tons by 1985, includine a 

provision of 115,000 tons of stool towards itoas to b« 
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3 - Iron and St««l D«mand (cont'd) 

n«wly manufactured, which othorwis« would have formed 

• part of the indirect consumption.  Without making such 

provision, the diroct demand would have boon 2.185 million 

ton».  Tho indirect consumption during tho yoars 1971 

to 1973 works out to 20 psr cont of tho total consumption. 

Assumine th« samo percentage would hold good in 1985. the 

indirect consumption at 20 por csnt of 2.185 million tons 

would bo 437,000 tons.  As a provision of 115.000 tons 

has already bean mad« in arriving at th« d«mand of 

2.3 million tons, th« remaining indirect consumption of 

st««l would b« about 322,000 tons. 

MINIMUM PROBABLE DEMAND FOR ORDINARY STEEL 

It will be notad from Appendix 3-12 that th« metal 

products sector has accounted for about 30 par cant of th« 

indirect imports.  On this basis, th« indirect st««l 

imports for metal products can bo projacted at 130,000 tons 

in 1985.  A« many of these products will comprise simple 

items of fabrication, it may b« possibl« to s«t up 

indigenous faciliti«« for tha manufacture of the bulk 

of thes« it«ms by 1985.  Th«r«for«, th« «stimatad 

finished st««l demand of 2.3 »illion tons (3 million tons 

äquivalent crude st««l) is likaly to incr«as« at least 

by 100,000 tons to 2.4 million tonB (3.12 million tons of 

equivalent crud« st««l).  In vi«w of these considerations, 

the d«mand for 3 million tons of «quivalant crud« st««l 

can b« considered as th« minimum probable damand in 1985. 
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3 - Iron and Steel Demand (cont'd) 

ALLOY AMD SPECIAL ST MLS DEMAND 

Pa at contention 

Tho past apparont consumption of alloy and special 

•tools is given in Appendix 3-13 and suonarissd in 

Tablo 3-13. 

Tablo 3-13 

APPARENT CONSUMPTION OF ALLOY AND SPECIAL STEELS 
(thousand tons) 

Domestic Apparont 
££i 3duct ion lascili ttt».tff » consuaotion 

1965 3.3 7.2 _ 10.5 
1966 3.3 14.1 - 17.4 
1967 7.3 11.3 - 18.6 
1968 10.0 14.7 - 24.7 
1969 19.6 18.7 - 38.3 
1970 25.6 28.0 0.4 53.2 
1971 19.5 17.1 1.7 34.9 
1972 15.5 16. 1 0.4 31.2 
1973 28.9 22. 1 1.9 39.1 
1974 22.0 23.9 1.6 44.3 

Demand analy« Ài 

Tho output lovols projoctod for tho stool coniuainf 

itosjs are given in Table 3-2.  Out of tho 74 items in the 

Manufacturing sector, 28 are exclusively ordinary stool 

consuming it ens.  For the remaining items, therefore, the 

novas of consumption of alloy and special steels are 

derived.  For derivation of these norms, a similar 

approach as adopted in the case of ordinary steel has 

boon followed. The norms of consumption of alloy and 

special stools for 46 items are given by stool types in 

Appendix 3-14 and summarised in Table 3-14. 
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3 - Iron and Steel Demand (cont'd) 

Futur« alloy and special stxli requirement 

The norms of alloy and special steals consumption 

are applied to the estimated output lavais of each itami 

in order to determine the alloy and special steel i- 

requirement by 198O and 1985.  The demand by steel types of 

each consuming item under each sector is fiven in 

Appendix 3-15 for the year 1980 and in Appendix 3-16 for 

the year 1985.  Tool and die steels are not given in the 

norms eheets, as these are process materials.  Their 

requirements are estimated as a percentage of the 

total alloy and special steel requirement. 

ftfPtlft »Wl •*inttn*ffcf 

A provision of approximately 10 per cent of the 

steel requirement of the organised manufacturing sector 

has been made to meet the requirements of repairs and 

maintenance. 

sifil «c»4« industries^ 

To meet the requirements of small and medium scale 

industries, a provision of 3 per cent and 5 per cent of 

the steel requirements ha» been made for the years 1980 

and 1985 respectively. 

Tool eteel« 

The requirement of tool steels is dependent on the 

production processes and the quantity of tonnage steel 

processed.  The proportion of tool steel in the total 

alloy and special steel requirements will be high in the 

initial stages, but it will gradually diminish as 

3-33 



DASTUR ENGINEERING INTERNATIONAL GmbH 
UNITED NATIONS INDUSTRIAL DEVELOPMENT URBANIZATION 

Final Report on The Development of 
Iron and Steel Industry in Colombia 

3 - Iron and Steel Demand (cont'd) 

production processes become aor« refined, massive and 

continuous, though the actual tonnato of tool stool will 

incroaoa.  For instanco, in Japan, tho consumption of 

tool stool in 1959 was about k.8  par cont of the total 

alloy atool consumption and this doclinod to 2.5 par cont 

in 1966.  Accordingly, the tonnages of tool stool demand 

have bean assumed at 5 per cent and k  par cent of the alloy 

and special steel requirements for the years 1980 and 

1985 respectively. 

Alloy and special steel going into stock is not 

accounted for anywhere and, therefore, separate 

provision needs to be made for this in the demand 

forecast.  Vith increasing indigenous production and 

ready availability of alloy and special steels, stock 

equivalent to two months consumption would be required 

as many items will be imported.  Ae there will be 

carry ovar of the stocks from year to year, the 

increased production necessary to maintain the stocks 

at one-sixth of consumption level will be one-sixth 

of the estimated growth of demand, that is about 

2 per cent. 

Non-coverage 

Similar to ordinary steel, a provision of 5 par 

cent has been made for non-coverage. 
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3 - Iron and Stasi Damand (cont'd) 

Total requirement 

Tha total damand for dlffarant typas of alloy 

and spadai steals including tha requirements for spares 

and maintenance, small scale industries, tool steels, 

stock and non-coverage are given in Appendix 3-17 and 

summarised in Table 3-15. 

Table 3-15 

TOTAL  DEMAND  FOR   ALLOY   AND   SPECIAL  STEELS 
BY   STEEL TYPES 

s*ffi *yp« 
1980 

Total damand Total 
'000 t 

54.3 

_dei 
ons 

aand 
'000 toni 

28.02 27. 1 26.06 
17.5 18.09 48.5 23.27 
5.8 6.00 18.6 8.93 
19.9 20. 59 36.7 17.62 
9. 1 9.4l 17.7 8.49 
5-3 5.48 1 1.2 5.37 
4.1 4.24 7.2 3.45 
7T? 8. 17 l4t2 6.81 

?°T7 100.00 208. 4 100.00 

Carbon construction—' 
Alloy constructional 
Free cutting 
Spring 
Stainless 
Electrical steel sheet 
Tool stiel 
Electrode 

Total 

a/  Includes pre-stressed wire. 

The total requirements by major consuming sectors 

are also given in Appendix 3-17 *nd summarised in 

Tabla 3-16. 

Table 3-16 

OVERALL  DEMAND   FOR   ALLOY   AND   SPECIAL   STEELS   BY 
CONSUMING   SECTORS 

 1980   1985  
Sector Total demand     Total demand 

!000 tons    % '000 tons    % 

Transport equipment 44.7 46.22 II7.8 56.52 
Electrical equipment 7.5 7.76 17.8 8.54 
Industrial and agricul- 
tural machinery 6.1 6.3I 10.1 4.85 

Metal products»/ 34.6 35.78 56.1 26.92 
Construction^/" 3.8 3.93 6.6 3.17 

Total 96.7      100.00  208.4     100.00 

a/ Include electrodes and tool steel 
b/ Include pre-stressed wire 
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3 - Iron and Steel Demand (cont'd) 

POSSIBILITIES OF STEEL EXPORTS TO ANDEAM COUNTRIES 

The possibility of exportint rooltd steel products 

from Colombia to the other Andean countries has been 

reviewed on the basis of the available data on the 

future demand and production programme of these countries 

discussed in Chapter 2. 

From Table 2-}k,   it would be observed that all 

the Andean countries except Venezuela and Chile will 

have shortfalls in the domestic production, both in 

1980 and I985.  Primarily because of the large capacity 

planned by Venezuela, the Andean region as a whole will 

have a surplus of about 600,000 tons in 198O and over 

6 million tons in 1985.  In view of this, there is 

hardly any scope for making a specific provision for 

exports in planning the future steel capacity in 

Colombia. 

In respect of special steels, Colombia at 

present exports some quantities to the other Andean 

countries.  Data on the future development of special 

steel industries in the other Andean countries are not 

readily available.  It is understood, however, that 

Venezuela has already planned a special steels project 

and Ecuador is also investigating the possibility 

of setting up a special steels plant.  Even if these 

projects were to materialise, Colombia can still be 

expected to have an edge over them by virture of its 

being in the special steels field for already over a 
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3 - Iron and Steel Demand (cont'd) 

decade and its ability to diversify it into more 

sophisticated categories, particularly in via* of its 

nickol rasourcti.  It is likaly, thorafora, that 

Colombia nay still ba abla to contìnua to have a share 

in the Andean export market.  However, it is difficult 

to predict at this stage the export potential, in the 

absence of adequate information on the Andean Market 

for special steels. 

Pfand for pic iron 

The iron and steel foundries in Colombia are now 

•ainly engaged in producing castings for automobiles 

such as brake druss and wheel sprockets, casings for 

electric motors and pumps, valves, grinding balls, 

liner plates, spares and parts for industrial machinery, 

and castings for agriculture and other equipment and 

machinery.  Adequate data with regard to the installed 

capacity and past productions of the foundries are not 

readily available.  Based on the information collected 

during the field survey, the production of iron castings 

and steel castings during the period 1971 to 197** i» 

roughly estimated (Appendix 4-2) to amount to about 

6 per cant and about 2 per cent respectively of the 

total apparent steel consumption. 

Past studies 

Demands for iron castings in Colombia ware estimated 

by Junta del Acuerdo de Cartagena in 1971* and it was 

projected that the requirements would be about 

65,000 tons in 1980 and 93.O00 tons in 1985. 
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3 - Iron and Staci Demand (cont'd) 

In » recent study (Sept. 1975) by UNIDO for 

modernisation and rationalisation of ferrous and non« 

ferrous metal foundries in Andean countries, prepared 

for Junta del Acuerdo de Cartegana, the iron and steel 

castings requirements for Colombia for 1980 and 1985 

have been estimated and these projections are higher 

than thoae indicated in the 1974 study. 

This Study 

In the present study, the future requirements of 

iron and steel castings have been estimated (Appendix 3-18) 

based on output forecasts of different sectors (Table 3-2) 

and norms of casting requirements.  The iron and steel 

castings requirements have also been calculated on the 

basis of the past norms of production of castings in 

relation to the apparent steel consumption.  Forecasts 

of iron and steel castings requirement made in the past 

as well as those arrived in this study are compared in 

Table 3-17. 

Table 3-17 

COMPARISON OF FUTURE REQUIREMENT OF IRON AND STEEL 
CASTINGS PROJECTED BY DIFFERENT AGENCIES 

(thousand tons) 

Past studies This study 
Junta  UNIDO End-use   Past  , 
1221-  1975 »athod«/ norm.*/ 

1980 
Iron castings           65     93 Jk                 76 
Steel castings          -      20 25      25 

Iron castings 93    111      127      138 
Steel castings -      30       kj 46 

£/ Refer Appendix 3-18 
b/ Iron castings at 6%  of apparent steel consumption and 

steel castings at 2%  of apparent steel consumption. 
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Keeping in viaw the «aphasia laid on tho 

developaent of tha aetal-aechanic «actor, tha estiaates 

aada in this study by tha and-uaa aethod, which clos«ly 

afra« with tha UNIDO astiaates aada on tha basis of 

percentage correlation, aay ba assuaad as reasonabla. 

Raoulraaant of pig iron for castina:« 

Tha pis iron raquiraaant for iron castings is 

aainly dapandant on tha quality of pig iron available 

and tha relative coats of pig iron and steel scrap. 

If pig iron of acceptable quality ware to ba aada 

available at reasonable costs, the average consumption 

o' pig iron would ba of tha order of 800 kg par ton of 

finished casting.  However, froa the field aurvey, it 

was observed that in view of tha high phosphorus 

content of the local pig iron and tha cost of «crap 

available in the vicinity of tha foundries, tha pig 

iron consuaption averages about 5OO kg per tan of 

casting.  On the basis of the present rata of 

consuaption and adopting the daaands projected by the 

end-use mthod, the pig iron requirements in 1980 

would ba of tha ordar of 40,000 tons and in 198; 

about 65,000 tons. 
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k   -  FUTURI SCRAP AVAILABILITY 

The semi-integrated plants depend on scrap for 

steelmaking.  Thsir low capacity utilisation In tho 

past Is attributed to shorta«• of scrap.  Puturs 

availability of scrap and the possibilitiss of 

augmenting supplias #r metallic char«« noad to b« 

studied to assess the possible participation of the 

seal-integratad plants in the steel programme. 

An assessment of the future availability of 

scrap vas nade in the Indicative Plan (1972).  This 

aapect aas also covered in the feasibility report of 

Pas del Rio (PDR) expansion to one million ton. 

Projections in Indicative Plan 

In the Indicative Plan, the scrap availability was 

est lasted on the basis of the followinff assumptions I 

a) PDR will continue to use Its recirculating 
scrap and will not enter th« local scrap 
market, either as a purchaser or as a seller. 

b) The domestic generation of scrap (excluding 
recirculating scrap) was estimated at about 
30,000 tona per year in 1970. 

c) A 5.5 per cent rate of growth was taken aa 
the annual generation index. 

The national acrap generation (excluding 

recirculating scrap) mas projected at 80,000 tone 

in 19SO and 121,000 tons in 1985. 
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k   - Futur« Scrap Availability (cont'd) 

Projection* in PPR «xpaneion report 

In th« feasibility report for PDR expansion, 

tho «hare of tho «eai-intégrâted plant« in th« «t««l 

production in 1980 and 1985 ha« b««n indicated.  This 

la baa«d on the assumption that th«y will fully ut ills« 

th« ava i labi« do«i«stlc «crap.  In addition, PDR will 

also supply «one billets.  Proa this data, the scrap 

purchases of the seni-integrated plants aay be estimated 

as followsi 

Salable ateel production 
of seal-integrated plants 

Use of purchased billets 
Estimated production of 

salable steel fro« 
purchased billets at 
86* yield*/ 

Salable steel fron ingots 
Ingot steel required at 

80* yieldñ/ 
Scrap required for ingot 

steel production 
(1,100 kg per ton) 

Plant recirculating scraps 
a) fro« ingots (18*) a/ 
b) fro« billot a (l2.6%) ¿J 

Sub-total (a)+(b) 

Purchased scrap 

a/ Th« yield and recirculating scrap factors are 
based on the Indicative Plan 

It is observed that according to tho PDR expansion 

report, the domestic scrap availability would be about 

70,000 tons per year in 1980 and 75»000 tons in 1985. 

In the 197^ annual report of PDR, it is indicated that 

the current domestic scrap generation is about 

60,000 to 70,000 tons per year. 
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HXhhmt 9T AVAiUrâfiirrT 
The estiaates of futuro deaestic aerap availability 

containad in tho paat atudioa appoar to bo low, and tho 

acrap uaora currently (1975) estimate tho domestic aerap 

availability at about 100,000 tona par yoar.  A fraah 

analyaia ia, thoraforo, noodod to nitii tha acrap 

availability. 

NwthodolagY adopted for aaaoaaiiut acrap availability 

Tho aarket scrap coapriaoa tha 'procasa acrap' and 

'capital acrap'.  Tho recirculating acrap ia noraally uaod 

up at atool plants and foundrioa.  In •••tiling tho futuro 

acrap availability, tharaforo, projactions ara baine aado 

only for tha proemi and capital scrap. 

Tha acrap trado in Coloabia is not organi sod, and 

historical data with ragard to paat availability, ganaration 

and salaa ara not roadily availabla.  Tharaforo, a fiold 

aurvay (through qua at i orina i rea ) was aado to colla et 

Infornation with ragard to tha acrap purehaaad and 

consuaad by différant industrias for tho last 5 yoara 

(1970 to 197*0.  On tha baaia of tha information 

collected through tho fiold aurvoy, estimates have boon 

prepared of doaestic acrap availability.  Separate 

estiaatea of acrap generation have boon prepared to 

identify the possible availability of procesa acrap and 

capital acrap baaed on paat atool consumption.  Tho 

validity of the methodology in the Coloabian context 

has been verified by coaparing the estimated scrap 

generation during 1970 to 197*» with the actual consumption. 
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k   - Futur« Scrap Availability (cont'd) 

Purchased «crap for ingot steel production 

The purchased scrap consumption for ingot steel 

production durine 1970 to 197** has been estiaated on 

the basis of tha answers to the questionnaire, and other 

inforaation obtained during tha field survey.  The seal- 

integrated plants have indicated their purchases of steel 

scrap, doaestic and iaported, as given in Appendix ¿4-1 

and suaaarisad in Table 4-1.  Tt is te be noted that 

this excludes the scrap purchased by FUTEC, which has 

boon considered with steal foundries. 

Table 4-1 

PURCHASES   OF   STEIL   SCRAP   BT   SËMI-IOTEGRATED 
PLAJfTS   -   1970   to   197***/ 

(tons) 

Local   aupplY 

76 441 
73 810 
86 1*53 
63 092 

I» »1 

1970 
1971 
1972 
1973 
1971* 

Iaported Total 

5 000 

10 327 
JL.22Ì 
1? Y?O 

81 441 
73 810 
86 453 
73 419 
88 884 

404 007 Tim     w* m 
a/ Excludes rUTEC which is covered under steel foundry. 

Purchased scrap for steel foundries 

The steel foundries utilising purchased scrap 

have indicated their annual productions for the last 

four years, 1971 to 1974.  The foundries h*v< , lioxwver, 

not indicated the annual quantities of scrap purchased 

or consuaed, but soae have indicated the nom of 

purchased scrap requireaent.  Tha inforaation 

furnished by the steel foundries is given in 

Appendix 4-2.  On the basis of this data, the 
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k  -   Futur«  Scrap Availability  (cont'd 

consumption of purehasod  scrap by tho   stool   foundries 

has  boon oat lasted  in Tablo  4-2.     Tho  average  proportion 

of eastings  to apparent   stool   consumption works  out   to 

1.8  por  cent   which  has  boon  assumed  for   1970. 

Tablo   4-2 

PURCHASED SCRAP CONSUMPTION BY STEIL FOUNDRIES 
BETWEEN 1971 AND 1974*' 

(tons) 

1970 
1971 
1972 
1973 
197** 

Production of Scrap   . 
consumption—' stool castings 

9 625^ 10 587 
6 845 7 530 
9 782 10 760 

13 068 U» 375 
8 863 ? 74? 

53 001 

%J     Excludes PDR which does not purchase scrap 
£/  1.1 tons/ton casting 
¿/ On the basis of 1 . 8*¿ of apparent steel consumption. 

Purchased scran for iron foundries 

Adequate data with regard to the production of iron 

castings as well as consumption of steel scrap by iron 

foundries are not available.  Therefore, an indirect 

approach has been adopted to estimate the production of 

iron castings and the consumption of steel scrap by tho 

iron foundries. 

Generally iron castings constitute 5 to 6 per cent 

of the apparent steel consumption.  Assuming 6 per cent, 

tho  production of iron castings for 1973 and 1974 could 

be estimated as follows! 
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k   -   Futur«   Scrap  Availability   (cont'd) 

1973 
1971» 

Apparent at«al 
cynfwpption 

tons 

442 000 
572 000 

Total 

Estimated production 
of iron castings 

tons 

26 500 
34 300 

60 800 

Tha pig iron requirement of the iron foundries was 

•ainly met by COLAR.  The import of pig iron in 1973 was 

only 75 tons and there were no imports in 197*».  In 

1973 COLAR produced 19,95** tons of pig iron and the 

estimated local sales were about 14,300 tons, the balance 

was exported.  In 1974, about 50 per cent of the total 

production of 26,317 tons was sold in the domestic 

market by COLAR.  Thus the total local sales of COLAR 

plus imported pig iron would amount to about 27,500 tons 

which is about 45 per cent of the iron castings 

production (about 61,000 tons) during 1973 *nd 197*«. 

This is in fair agreement with the observation that 

the iron foundries use about 40 to 50 per cent pig iron. 

From the answers to the questionnaire (Appendix 4-3), 

it is observed that on an average 500 kg of steel scrap 

is used per ton of castings.  Assuming this norm of 

steel scrap requirement and the estimated production 

of iron castings, the scrap consumption of the iron 

foundries is shown in Table 4-3. 
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Table   k-3 

PURCHASED   STEEL   SCRAP   REQUIREMENT   OF   IRON   FOUNDRIES 

ïear 
Apparent steel 
consumDtion 

1970 
1971 
1972 
1973 
197*4 

•OOO tons 

535 
557 
516 
kk2 
572 

T°tal 

Estimated 
production   of    / 
iron  castings— 

tons 

32 100 
33 i+oo 
31 000 
26 500 

HL-!0« 

Purchased 
steel scrap ^, 
requirement s— 

t ons 

16 O5O 
16 700 
1 5 500 
1 3 250 

i? 15° 
78 650 

a/  6# of apparent steel consumption 
b/  5OO kp/ton casting 

Purchased scrap for ferro-»4fIcon production 

The steel scrap consumption for the production 

of ferro-silicon was 378 tons in 197*4.  n»*-» ior thp 

previous years is not ava.lable.  Assuming an 

average consumption of about I6O tons for the previous 

years, the total consumption from 1970 to 197^ would 

be about 1,800 tons. 

Total purchased scrap 

The total steel scrap purchased by the semi- 

integrated plants, foundries and ferro-si1 iron pla-f 

during the period 1970 to 197'» is summarised in 

Table k-k. 
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4 - Futur« Scrap Availability (cont'd) 

Tabla 4-4 

STEIL SCRAP PURCHASED DURING 1970 to 197*» 
(thousand ton«) 

Semi-integrated plants 
St aal foundries 
Iron foundries 
Parro-silicon production 

Istaj, 

4o4.0 
53.0 
78.7 

S37i5 

A part of the scrap requirement was Mat through 

imports. Tha imports of scrap as given in tha annual 

trada figuras compilad by DANE is givan in Tabla 4-J. 

Tabla 4-5 

IMPORT   OF   SCRAP 
(thousand  tons) 

1970 
1971 
1972 
1973 
197^ 

Total 

13. fc 
1.6 
2. 1 

illo&Z 
47.7     Say 48.000 

§y  For   1974   tha   total  valua   of   scrap   importad 
in US  i   2.7  million and  thin  has  baan 
convartad  to   tonnage   figure   adopting  an 
average  C  and  F  price   of  US   $   150  p«r   ton. 

AYttrftM1*^  of d°»«ftic   »ctg 

The  availability  of  domestic   scrap   is  arrived  at 

by   deducting  the   scrap   imports   from  the   total   purchase 

as   given  in Tabla  4-6. 
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k   - Futur« Scrap Availability (cont'd) 

Tabi« 4-6 

DOMESTIC   SCRAP  AVAILABILITY 
(thousand tons) 

Total  purcha»«&' .,     Domestic 
SIP       S.F.        I.F.     FaSi  Total   I»i>irtsa/availability 

1970 81. 4 10.6 16.1 O.36 108.5 H. 4 95.1 
1971 73.8 7.5 16.7 O.36 98.4 1.6 96.8 
1972 86.5 10.8 15.5 O.36 113.2 2.1 111.1 
1973 73.4 1^.4 13.2 O.36 101.4 12.6 88.8 
1974 88.9 9.7 Ji¿ 0.38 116.2 18.0 98.2 

Total     404.0     33.0       21LL       1 •»2   S37.7     47.7 490.0 

•/     R«f«r Tablas   4-1   to  4-3 
¿/     Raf«r Tabla   4-4 

On  th«  basis   of  the   consumption  pattern  analysed 

above,   th«   domestic   availability   of   scrap  during   the 

fiva-yaar  p«riod,    1970 to   1974   is   «stimated  at   about 

490,000  tons. 

Alternativ  estimate   of dome«tic   »crap  availability 

In  order   to   cross   check,   the   validity   of   the 

above   estimate,   the  domestic   scrap   availability  has 

also  been derivad   by  estimating   th«   process   scrap  and 

capital   scrap  ganeration during   the   same  period. 

Procaes   »crap  raneration 

The  process   scrap has  been   estimated  on  the 

basis   of  7  per   cent   scrap generation  on  th« 

consumption  of  non-flat   products   and   17  P«r  c«nt 

scrap  generation on  the  consumption   of  flat   products 

and   are   shown   in xable  ¿»-7. 
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1» - Futur« Scrap Availability (cont'd) 

Table k-7 

AVAILABILITY OF PROCESS SCRAP - 1970 TO 197** 
(thousand ton») 

Year ï*9fV -flat» 

1970  . 20 
1971  . 22 
1972  . 19 
1973  . 16 
197U  . 18 

Total 21 

Ll±l± 

3^ 
36 
39 
35 

Jtl 
191 

Total 

58 
58 
51 

286 

Capital «crap ttneration 

For estimating the capital scrap generation, it 

is assumed that the steel consumed at any point of time 

would be available as scrap over the next kO  years. 

However, the recoverable scrap would amount to only 

about 70 per cent of the steel consumed.  The rate 

at which the scrap would be generated is assumed as 

follows! 

Base five year period— 
1st five year period 
2nd five year period 
3rd five year period 
'4th five year period 
5th five year period 
6th five year period 
7th five year period 
8th five year period 
a/ Period during which th» consumption 
"*  lias occurred. 

On :JiiF basis, the generation of capital scrap 

during the 5-year period 1970 to 197** i» Civen in 

Table '»-8. 

2* 
8* 
1<* 
10% 
20% 
2 5% 
15% 
5% 
5% 
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It - Futur« Scrap Availability (cont'd) 

Tabla 4-8 

AVAILABILITY   OF   CAPITAL   SCRAP   -    1970 TO   1974 

1930-3*» 
1935-39 
1940-44 
1945-49 
1950-54 
1955-59 
1960-64 
1965-69 
1970-74 

Total appa- 
rant staal 
?onf»»FHon 
'000 tons 

126*4 
181*/ 
22i/ 128- 
729 
050 
577 
012 
622 

Rocovarabla 
scrap at 70 
par cant 
•000 tons 

88 
127 
157 
23O 
510 
735 

1 10l» 
1 407 
1 835 

1970-74 
Rata of scrap 
generation— 

5 
5 

15 
25 
20 
IO 
10 
8 
2 

Tofl 

Scrap 
«•"ffft«9' 
•000 tons 

4.40 
6.35 
23.55 
57.50 
102.00 
73.50 

1 10.40 
112.60 

»71°° 

Scrap available for malting, 40# » 211 

a/ Basad on graphic extrapolation. 

All the scrap generated will not be available 

for malting, because part of the scrap will require 

processing to make it suitable for remelting; some 

machinery scrap may be reconditioned and used; some 

scrap may be at Locations where it is difficult to 

reach;  some scrap may be in small quantities at remote 

places which would be uneconomical to collect etc. 

Therefore, it is assumed that only about 40 per cent 

of tho capital scrap generated during the period 1970-74 

was available for remelting.  Thus the scrap available 

for reme 1 ting will be about 211,000 tons. 
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k   -   Future   Scrap   Avajlability   (cont'd) 

Total   availability   of   process   and   capitai    scrap 

Thus   the   total   scrap   availability   during 

1970   to   1974   would   be: 

Process   scrap 
Capital    scrap 

286 000 tons 
2 1 1 000 tons 
49?   000   t oris 

This is in fair agreement with the domestic 

scrap availability of about 490,000 tons estimated 

earlier   on   the   basis   of   the   consumption   pattern. 

Annual   availability   of   process   and   capital    scrap 

The   annual    availability   of   scrap   for    the   years 

197O   to   1974   is   computed   in  Table   4-4. 

Table   4-4 

ANNUAL   AVA1I AH11  II Y   OF   SCRAP   -    W70  TO    19 7'* 
(thousand   tons) 

Total 

1970 
1971 
1972 
197 3 
1974 

Total 

Pi 10 e e s s 

era p 

54 
5« 
58 
V 
6 5 

2tto 

Capi t a 1 
scrap 

3r' 
38 
k? 
'»(•> 

 5J) 
21 1 

89 
96 

100 
47 

¿121 

ESTIMAI ION   Or    Fl'TC) K   .-»CHAP   AVAILABJ 1. I i Y   (1476   To       1985) 

M* t liO(io 1 of-;y 

The   foregoing   oiinly«^    -hows   thai     i lie   domestic 

• r run   aval labi ! i ly   e si  1 ma t ed   on   the   ha ' 1 s   of   pr<>< c ^ s 

- c 1 ap   aii'1   l'cifui al    se- r?< p   feuern r a ou   riçr^e^   c IC-PIV   V» I I ti 

o-   est unni»'   mfute   on   the   basis   of   the   ac 1 Uri •    ion ^iimpi 1 1 1. 

1 
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1»   -   Futur«   Scrap  Availability   (cont'd) 

pat tarn  in  tha  period   1970  to   1974.     Having  established 

tha   validity  of  this  method,   tha  projection  for  domestic 

scrap  availability   in  futura   ia  also made   on  the   estimated 

process   scrap  and  capital   scrap feneration. 

Process  scrap projection 

The  astista ted  availability  of  process   scrap   is 

given   in Table   4-10. 

Table  4-10 

PROJECTED   AVAILABILITY   OF   PROCESS   SCRAP 
(thousand   tons) 

Estimated  consumption       Scrap   available   from 
Non-flats Flats       Non-flats  Flats Total 

1976 342 
1977 , 405 
1978 . 479 
1979 , 567 
1980 ,, 669 

1981 745 
1982 830 
1983 925 
1984 1 030 
1985 1 148 

331 
364 
401 
442 
485 

24 
28 
34 
40 
47 

56 
62 
68 
75 
82 

80 
90 

102 
115 
129 

Sub-total 1976 to   198O 516 

558 52 95 147 
642 58 109 167 
738 65 125 190 
849 72 144 216 
960 80 163 24J 

Sub-total 1981 to   1985 Stài 

Capital   scrap  projection 

The  availability   of  capital   scrap   is  assumed  to 

improve  fro« the   40 per  cent   level   in  1970-74   to   50  per 

cent   in   1976-80   and   60   por   cent   in   198I-85.     The 

projected  availability   of   capital   scrap   is   given   in 

Table   4-11. 
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k  -   Future   Scrap   Availability   (cont'd) 

Table 4-11 

PROJECTED    AVAILABILITY    OF    CAPITAL    SCRAP 

Apparent 
1976 to 1980 1980 to 1 ?85 

Rate of Rate of 
steel 70^ reco- scrap Scrap scrap Scrap 

consumption verable 
'000 tons 

generation generation 
tons 

generation generation 
'000 tons tons 

1936-40 

370*/ 

134 S 7 - - 

1941-45 164 5 8 5 8 
1946-50 25V 5 39 S 13 
1951-55 857 600 15 150 15 90 
1956-60 1   120 784 20 157 2S 196 
1961-6S 1  625 1  138 10 114 20 228 
1966-70 2 200 I 544 10 154 10 154 
1971-75 2 707 1 895 8 152 10 190 
1976-80 4 864 3 405 2 68 8 272 
1981-65 9 272 6 490 

— 549 
_2 

Tm 
$ m öOS/ 769 

§/ Including rail is and railway materials and 1 pipes and tubes 

1/ Based on graphic extrapolation 
c/ Availability factor. 

Future   ava ilability   o f  domestic scrap 

The   total   availability   of   domestic   scrap   is 

derived   by   adding  the   estimated   availability   of 

process   and   capital    scrap. 

Process   scrap     Capital   .scrap Total 
'OOO   tons 'OOO   tons ' OOO   tons 

1976   to   1980 
1981    to   1^85 

516 
961 769 

9'tO 
I    712 

Future   annual   availability 

The   annuiti   availability   of   scrap   lb   projected 

in  Table   ¿*-12   and   shown   in   Fig   U - 1 . 

k-ik 
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1» - Futur« Scrap Availability (cont'd) 

Table k-12 

PROJECTED ANNUAL SCRAP AVAILABILITY 
(thousand tons) 

Process scrap  Capital scrap  Total 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1981 
198^ 
1985 

Sub-total 

Sub-total 

80 
90 
102 
115 
129 

16 

1 ¿47 
167 
190 
216 
2^3 

963 

6Ì4 
73 
83 
95 
109 

k2k 

1 1 1 
131 
151 
175 
201 

769 

163 
185 
210 
238 

9^0 

258 
298 
3^ 1 
391 
kkk 

JJ1 

If the availability of capital scrap were to 

remain at '*0 per cent as at present, the total 

aggregate capital scrap during the period 1976 to 

I98O ami 1981 to 1985 would be about 3^0,000 tons 

and 512,000 tons respectively.  Thus the total 

scrap availability will be reduced by only 10 per 

cent in I98O and only I5 per cent in 1985 with 

respect to the estimates given in Table U-12. 
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4  -   Futur«   Scrap  Availability   (cont'd) 

Staal  consumption versus   scrap  availability 

The  relationship  between   steel   consumption  and  the 

estimated   scrap   availability   is   shown  belowt 

Period 

1970 to   1974 

1976  to   1980 
1981   to   1985 

Steele 
consumption 
•000 tons 

(1) 

2 622 

k  86¿* 
9 272 

Scrap 
available    (2) ~ (1) 
•000 tons        % 

(2) 

490 (actual)   18.7 
497 (estimated) 19.0 
9'*0 19.3 

1 732 18.6 

a/ Ref. Table k-8   for 1970 to 197^ and Tpblp >» - 1 1 
for others 

The scrap availability works out to 18 to 19 per 

cent of finished steel consumption. 

Availability of scrap for semi-integrated plants 

From the national domestic purchased scrap baiane« 

of 1970 to 1974 (Table U-6) ,   it would be noted that 

about 80 per cent of the domestic scrap is used for 

ingot steel production.  It is assumed thai this ratio 

will continue for the next few year», say till end 1978. 

From 1979» by which time sponge iron production 

may commence, the entire scrap requirement of foundry 

and other uses, could be met from local sources. 

The scrap available for ingot steel production in 

semi-integrated plants is computed in Table ¿t-13. 
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k   -  Futur«   Scrap  Availability   (cont'd) 

Table   4-13 

rUTURE   AVAILABILITY   OF   SCRAP   FOR   SEMI-INTEGRATED   PLANTS 
(thousand   tons) 

Total availability Consumpt i on by Available 
of dome st i c foundry and / for ingot 

Year scrap other usas—' 

29 

steel 

1976 \kk 1 15 
1977 163 33 1 30 

1978 185 37 l!(8 

1979 210 57 153 
198O 238 65 173 
1981 258 72 186 
1982 298 SO 218 
1983 IUI 89 252 
1984 391 97 29k 
1985 kkk 1 1 1 333 

•/      1976  to   1978,    20   per   cant   of  doatstic   scrap   will 
~"       ba   usad   for   foundry   and   othar  us«s   and   80   per   cant 

for   ingot   staal.      Fro»   1979   onwards   the   total 
requirement   of   foundry   and   other   uses   will   be   met 
from  domestic   source. 

From the above table, it will be noted that the 

domestic scrap availability for semi-integrated plants 

will be about 173,000 tons xn I98O and 333,000 tons in 

1985. 

The   semi-integrated   steel   plants,   had   jointly 

formed   ^1 PSA   in May   197^   for   augmenting   the   domestic 

scrap   supply.      SIPSA   has   already   taken   necessary 

measures   to   improve   the   collect ion   of   scrap.      Further, 

it   has   set   up   ship   cutting   facilities   at   Cartagena. 

Seven   *<hips   were   purchased   by mid-1975.      It   is   expected 

that   scrap   from  the   first    ship  would   be   made   available 

to   the   member.-»   by   the   end   of   1975. 
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SCOPE OF WORK OF CONSULTING ENGINEERS 

Relavant extracts from the UNIDO Contract No. 
dated 3rd February 1975 between the United Nations 
Industrial Development Organisation and Dastur 
Engineering International GmbH are reproduced belowi 

7 5/1 

1.00  AIM OF THE PROJECT 

The aim of the Project i «- as follows: 

A. Long-term Objectives 

Establishment of an iron and steel industry 
with competitive production costs in order to 
satisfy the requirements of the markets and 
possibly to export finished and semi-finished 
product s. 

B. Immediate Objectives 

The immediate objectives of this Project aret 

a) Analysis of the demand for finished and 
semi-finished products, flat and non-flat 
for 1980 and 1985 in the internal markets 
and extended market of the Andean Group. 

b) Evaluai ion of the existing studies on the 
availability of mineral resources for the 
development of the steel industry. 

c)  Determination of requirements and 
avail bility of energy necessary to 
steel industry. 

the 

d) Analysis of the present situation of the 
existing iron and steel industry concerning 
its level of efficiency, technology etc. 
and presentation of alternatives for the 
improved utilisation of installed capacity. 

e) Projection of scrap availability and 
generation for 1980 and for '98j. 

f) Recommendations on the most adequate 
technologies for the national economy 
as well as for the sub-region, in the 
iron and steel industry sector. 
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Appendix 1-1 (continued) 

g)     Rtconendations on th* inter-relationships 
of production among the semi-integrated 
steel plants, taking into consideration 
the expanded capacity of the SIDERRIO plant. 

h)  Analysis of the expasnion of the SIDERRIO 
plant and of the production costs for finished 
and semi-finished products. 

i)  Recommendations regarding the techno- 
economic feasibility for the production of 
pre-reduced products utilising the maximum 
possible extent of natural resources. 

j)  Analysis and recommendations on the 
feasibility of installation of a new 
plant, taking into consideration the 
capacity of SIDERRIO and the full 
utilisation of capacity of semi-integrated 
plant s. 

2.00  RESPONSIBILITIES OF THE CONTRACTOR 

A. 

Statement   of   Work 

Having   in  mind   the   aim   of   the   Project   as 
detailed   under   paragraph   1.01   hereinbefore, 
the   Contractor   shall,   under   the   terms   herein- 
after   set.   forth,   carry   out    all   the   work   as 
fol lows t 

Study   and   Analysis   of   Conditions,    Problems 
and   Possibilities 

1.    Prepare   a   study   of   demand   broken   down   by 
semi-finished   and   finish»d   flat-rolled   and 
other   steel   products,    fcr   1980   and   for   1985, 
in   the   domestic   market   and   the   enlarged 
Andean  Group   market,    based   on   exi.sting 
studies   (Latin   American   Iron   and   Steel 
Institute,    Board   of   Cartagena   Agreement, 
Economic   Commission   for   Latin   America,    etc.), 
on   the   Government   guidelines   and   on   additional 
information   collected   during   the   study.      This 
study   should   idnetify   the   iron   and   steel 
products   (semi-finished,    finished,    ferro- 
alloys,    special    steel?)   which   can   be 
produced   efficiently   in   Colombia   to   supply 
thf   Andean   market. 
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2. On the basis of studies available in 
the Country (Mlnmlnas, Ingeominas, 
Siderrio, Colar, Ecopetrol, Econiquel, 
Conicol, etc), analyse the availability 
of natural resources (iron ore, limestone, 
coal, natural gas) required for the 
development of the iron and steel industry. 
Also, taking into consideration the 
electricity generation and interconnection 
programmes (Colombian Electric Power 
Institute, National Planning Department - 
UINF), determine the availability of 
electric power, and, in the light of the 
findings establish priorities among various 
development alternatives for the iron 
and steel industry. 

3. Study the domestic availability of scrap 
and its sources, with projections for 
1980 and 1985. 

k.      Study the current sitURtion in all the 
existing semi-integrai ed iron and steel 
plants with respect to their level of 
efficiency, technology used, dornestic 
availability of inputs etc and analyse 
alternatives oriented towards optimum 
utilisation of installed capacity. 

5. Identify the iron and steel industry 
technologies currently available in the 
world market in order to ascertain the 
most favourable and suitable alternatives 
in view of the economic situai ion of the 
country and sub-region (article 22, 
Decree 1900, 15 September 197 3). 

6. The technological alternatives most 
attractive for Colombia should be presented 
and evaluated in detail, taking into 
consideration national production targets 
(or targets suggested in thi- study) as 
well as the availability of raw materials 
and other factors of production.  In this 
part of the study clear proposals should 
be made regarding the optimum modern 
technologies to be applied: blast furnace, 
oxygen converter, blooming slabbing, 
continuous casting etc and sponge iron, 
electric furnace etc. 

- ') 
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B.    Rtco—tndations for Expansion of the Iron 
and Steel Industry 

1. Analyse the different alternatives 
(corresponding to different technological 
options, sizes or locations) and recomend 
the optimum pattern for development of the 
Colombian iron and steel industry, through 
expansion of existing faciliiies and the 
establishment of new steel plants, as well 
as the time table for the commissioning 
of the new production units, up to 1985 • 
If necessary, different alternatives should 
be proposed and analysed.  In particular, 
recommendations should cover the items below. 

2. Taking into account the expanded capacity 
of the SIDERRIO plant, and analysing techno- 
econorale aspects of this expansion in 
Belencito, recommend interrelation 
between the production of thi  iron and 
steel plant and the production of the semi- 
integrated iron and steel plants in order to 
achieve full utilisation of installed capacity 
and better specialisation and complementation 
of domestic production before contemplating 
the installation oí new plants. 

3. In view of the expansion of the SIDERRIO plant 
in Belencito, determine whether the prices 
of both its seini-finished and finished 
produits will be competitive in the domestic 
market and the enlarged market of the 
Andean Group. 

k.     Taking into consideration the expanded 
capacity of the SIDERRIO steel plant at 
Belencito and the full utilisation of 
installed capacity at the semi-intégrât ed 
steel plants and on the basis of detailed 
techno-economic analyses, elaborate 
recommendations on the establishment of new 
iron and steel capacities, using direct 
reduction and/or conventional processes, 
needed to supply the expanding steel 
market of Colombia and possibly the markets 
of the Andean Group of countries.  These 
new capacities should guarantee an adequate 
supply of raw materials and semi-finished 
products needed by the existing facilities, 
including electric furnaces, as well as of 
steel products competitive in price in the 
Andean Sub-region and in comparison with thn 
production of third countries with comparison 
based on a common external tariff oí around 
20 per cent. 

- k   - 
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C. Recommendation   for   the   Establishment   of 
Nev   Facilities 

1.     The   study   on  the  advisability   of   setting 
up   new  iron  and   steel   facilities   (direct 
reduction  plant   and/or   integrated   iron 
and   steel   works)   should   include,   but   not 
be   limited  to,   detailed   analysis   and 
recommendations   on   the   following! 

a) 

b) 

c) 

d) 

• ) 

f) 

g) 

sources   of  raw  materials   (iron  ore, 
fuels,   fluxes,   refractories,   etc); 

source»   of  utilities   (water, 
electrical   energy   etc); 

location   of   plants,    including 
analysis   of   transport   costs   for 
raw materials  and   finished   products; 
based   on   relevant   con:iderations 
not   only   alternative   locations   should 
be   analysed   but    also   optimal   sites 
should   be   justified   and   recommended. 
Ecological   aspects   should   also  be   included 
in  the  elaborations   related   to   the   plant 
locat ion; 

production  capacities; 

type   of   pre-reduced   iron  most   suitable 
in  view   of   the   characteristics   of   the 
electric   furnaces   installed   in  the 
country   (when  considering   the 
advisability   of   establishing  a   direct 
reduction   plant); 

investment   and   operational   costs, 
including   a   comprehensive   information 
and   data   on  profitability   aspects; 

capital   financing   plan   on   the   basis 
of   available   alternatives   for   obtaining 
the   investment   required   from  both 
domestic   and   international    sources. 

5   - 
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D. Rtcoqimendation  on  the  Estábilihaitnt 
New  Plants 

of 

1. If the establishment of new iron and 
steel plants (direct reduction and/or 
conventional) operating on the basis 
of some imported raw materials (iron ore, 
pre-reduced iron, scrap etc.) is advisable; 
requirements in respect of coking coal or 
coke from the Andean Group or the Latin 
American Free Trade Area countries which 
would supply the inputs should be analysed 
with a view to establishing an exchange, 
with preliminary studies on transport and 
on the technical and economic interest for 
Colombia. 

2. As an alternative, determine the advisability 
for Colombia of obtaining supplies of steel 
ingots from the existing integrated iron 
and steel plants in the countries of the 
sub-region which might carry out production 
at a high level of efficiency. 

E. Other Recommendations 

Present, among others, specific recommendations 
on the number and type of follow-up studies, 
surveys, exploratory work and laboratory and 
pilot plant tests of raw materials, which may 
have to be carried out to reach final decisions 
regarding optimal conditions and technologies 
for the recommended new metallurgical 
installations.  Information should be included 
on samples needed, characteristics to be 
tested and potential laboratories and pilot 
plant stations which may carry out such testing, 

- 6 - 
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LIST OF SPECIALISTS DEPUTED FOR FIELD WORK 
AND DURATION OF STAY IN COLOMBIA 

Name 

Mr T.V.S. Ratnam 
Team Leader 

Mr S. Das Gupta 

Mr S.P. Neogi 

Mr A.B. Roy 

Mr C.P. Ramachandran 

Mr T.K. Roy 

Mr D.S. Basu 

Mr S. Sarkar 

Mr R.N. Datta 

Mr S.R. Kulkarni 

Mr S.5. Retnam 

Mr A.B. Habadi 

Strategist b> 

Mr Marc Al lard 

Mr Fernando Aguirre Tupper 

Date of    Date of 
arrival   departure 

7.2.75 
2 3. 4. 7 5 

? . 2 . 7 5 
20.4.7 5 

7. 2 . 7 5 

26.2.7 5 

7.3.75 

14.3.75 

14.3.75 

2 1 . 3. r 5 

21 .3.75 

1 1 . 'i. 7 5 

o • <- • i 5 

8 . 2». 7 5 

20 .4.75 

26.3.7 5 
18.5.75 

.2.75   18.5.75 

28.2.75 
27.^.7 5 

15.3.75 

20.5.75 

18.5.75 

26.3.75 

29.3.7 5 

6. 4. ; 5 

24.4.7 5 

24.4.7 5 

25.4.7 5 

i —  o  -» r 
I i   • «• • I J 

10.3.75 
27.4.75 

Local Consultant 

Dr Joaquin Prieto .2.75   20.5.75 
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LIST OF PLANTS/AGENCIES VISITED 

Th« plants/agencies visited have bwn listed 
•yvise.  The plants/agencies visited in Colombia 
>e«n grouped under nine heads as follows: 

countrywi  
have be«n grouped und 

Government departments/agencies 
Iron and Steel plants 
Mine? and agencies connected with 

raw materials 
Manufacturers 
Transport agencies 
Electric power agencies 
Associât ions 
Financing agencies and 
Others 

COLOMBIA 

GOVERNMENT DEPARTMFNTS/AGENCIES 

1. Ministerio de Desarrollo Economico 
2. Departamento Nacional de Planeacion (DNP), 

Sección de Integración Economica 
3. DNP, Division de Programación Global 
k. Instituto de Fomento Industrial (iFl) 
5. Instituto de Comercio Exterior (INCOMF/X) 
6. Departamento Nacional de Estadística (DANE) 
7. Ministerio de Obras Publicas (MINOBRAS) 
8. Instituto Nacional de Mon Fomento Municipal 

(INSFOPAL) 
9. Empresa Colombiana de Petróleos (ECOPETROL) 

IRON AND STEEL PLANTS 

10. Acerias Paz del Rio S.A. 
11. Fundiciones Técnicas (FUT 
12. Metalúrgica Boyaca (METAL 
13. Siderurgica de Medellin ( 
1¿4. Siderurgica del Muña S.A. 
15. Siderurgica del Norte (SI 
16. Siderurgica del Pacifico 
17. Acerias de Bogota 
18. Colombiana de Arrabio Ltd 
19. Siderurgica Valle de Tenz 
20. Minera Metalúrgica S.A. ( 

(SIDERRIO) 
EC) 
BOYACA) 

STMESA) 
(SIMUNA) 

DUNOR) 
(SIDELPA) 

a (COLAR) 
a 
METáLICO) 

8 - 
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MINES AND AGENCIES CONNECTED WITH RAW MATERIALS 

21. Ministry of Mines 
22. Instituto Nacional de Investigaciones 

Geológicas Mineras (INGEOMINAS) 
23. Departamento Nacional Planeacion (Division of 

Natural Resources) 
24. GEOCOLOMBIA 
25«   Instituto de Fomento Industrial 
26. ECONIQUEL 
27. INDERENA - Instituto de los Recursos 

Naturales Renovables 
28. DNP - Departamento Nacional de Planeacion, 

Natural Resources 
29. El Cerrejón Carboneras Ltda 
30. Minas Paz del Rio 
31. Minas Belencito 
32. Minas Samaca 
33«   Mina Pericos 
34. Mina de Hierro de Ubala 
35- Mina Zerba Buena 
36. Manta-Macheta Mines 
37. New Carrarae Coal Co 

MANUFACTURERS 

(INDUACERO) 

38. Fundición de Repuestos S.A. (FURESA) 
39. Industrias Metalúrgicas Apolo  .A. (APOLO) 
40. Acero Estructural S.A. (ASESCO) 
41. Distrai S.A. (DISTRAL) 
42. Corporación de Acero (CORPACERO) 
43. Gutemberto 
44. Colombiana de Carrocerías Ltda 
45. Industrias Centrales del Acero S.A. 
46. Reamericas S.C.A. (REAMERICA) 
47. A. Johnson A Co D.E. Colombia, S.A. 
48. Fundiciones Torino S.A. 
49. ICASA 
50. Consorcio Metalúrgica Nacional S.A. (COLMENA) 
51. Siemens S.A. 
52. Chrysler Colmotores 
53. Superbub de Bogota ltda (SUPERIOR) 
54. Sociedad de Fabricación de Automotores S.A. (SOPABA) 
55» H.B. Estructuras Metálicas 
56. Crown Litometal S.A. 
57. Compania de Productos de Acero î.^. (CODACERO) 
58. Otis Elevator Company 
59. Industria Nacional de Repuestos "INCABE" 
60. Ciliege de Colombia S.A. 
61. CEAT General 
62. TISSOT 
63. Carrocerins Superior 
64. Industrias Metálicas de Palmira - IMP 

- 9 
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MANUFACTUHBRS (cont'd) 

65. Collins Colombiana, S.A. 
66. Talleres Gaitan 
67. Monark 
68. Fundación para «1 Desarrollo Industrial 
69. Coldesarrollo 
70. Laminados y Derivados 
71. PROMINSA 
72. Forjas de Colombia, S.A. 
73. West Arco 
7k. TAMSA   -  Tamillerias  y   Aplicaciones  Mecánicas,   S.A. 
75. Worthington Colombiana, S.A. 
76. Transijas 
77. Tréfiler 
78. Empresa Metalúrgica 
79. Envac 
80. Tmpuche 
81. Alombre Industrial S.A. 
82. Remaches Industriales 
83. Gerosa 
84. Zubiola 
85. Ewcocables 
86. CoiBDanla   Colombiana   Automotriz,   S.A. 
87. DORCO 
88. Suelos, Fundaciones 
89. AGA FANO, S.A. 
90. Degremont   H.   Lopez  Ltda 
91. General   Electric 

TRANSPORT AGENCIES 

92. 
93. 
9k. 

95. 
96. 
97. 
98. 
99. 
100. 
101 . 
102. 

103. 
104. 

Instituto Nacional del Transport« (INTRA) 
Departamento Nacional Planeacion - Transport 
Departamento Nacionale Planeacion - Division 

Desarrollo Fronterizo 
Ferrocarriles Nacionales de Colombia 
Puertos de Colombia (COLPUERTOS) 
Compania Nacional de Navegación S.A. 
Flota Mercante Gran Colombiana 
Terminal Marítimo de Barranquilla 
Port Authority, Santa Marta 
Coal Loading Port Facilities near Cartegena 
Departamento Nacional Planeacion, Junta 

Nacional de Tarifas de Services Públicos 
Unida Infrastructure 

C17TMA 
Corporación Financiera del Transporte 

1C - 
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ELECTRIC   POWER  AGENCIES 

105. 
106. 
107. 
108. 
109. 

1 10. 
111. 

1 12. 

Instituto Colombiano de Energia Electrica (ICEL) 
Interconexión Electrica S.A. (ISA) 
Empresa Energia Electrica de Bogota (EEEB) 
Instituto Colombiano de Normas Technioas (ICONTEC) 
Ministry of Economic Development (Division de Control 

de Normas y Calidades) 
FADALTEC S.A. 
Departamento Nacional Planeacion, Junta Nacional de 

Tarifas de Servicos Públicos Unida 
Infraestructura 

Electrificadora del Atlantico S.A. 

ASSOCIATIONS 

113. Federation Metalúrgica Colombiana, FEDEMETAL 
ìlk. ANDI - Assooiacion Nacional de Industriales 
115. SIPSA 
116. Associacion Colombiana de Ingenieros 

Constructores (ACIC) 
117. Cámara Colombiana de la Construcción (CAMACOL) 
118. Instituto Colombiana de Construcciones 

Escolares (iCCE) 
119. Corpoacion Financiera del Norte 
120. Cámara de Comercio 

FINANCING AGENCIES/AUTHORITIES 

121.  IBRD - International Bank for Reconstruction 
and Development, Industrial Projects 
Division - Washington 

Minister for Economic Development, Dr Jorge 
Ramirez Ocampo 

Deputy Minister of Finance, Dr J. Bohorquez 
IFI - Instituto de Fomento Industrial 
Banco de la República 
Subdirector General de Impuestos, Nacionales 
Departamento Nacional de Planeacion 
Corporación Financiera Colombiana 
1 istituto de Credito Territorial 
Corporación Financiera del Valle, S.A. 

122. 

123. 
124. 
I25. 
126. 
127. 
128. 
129. 
130. 

OTHERS 

131. Gobernador del Atlantico 
132. Gobernador de Bolivar 
133. Gobernador del Magdalena 
134. Senator, Dr Raul Muñoz Agudelo 
135. Council President, Puerto Berrio 
136. Council V.P., Puerto Berrio 
137. Stuescac, Ingenieros Contratistas 
138. Siderurgica del  Atlantico 
139. Alcalde 

1 1 - 
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OTHERS   (cont'd) 

140. Zona   Franca,    Barranquilla 
141. Town  Planning   Department,   Barranquilla 
142. Cemnntos   del   Caribe,   S.A. 
143. Parrish & Cio 
"\kk. Calóñese Colombiana, S.A. 
IU5. Rusco de Colombia 
IU6. Quimica Internacional 
147. CORELCA 
148. Zona   Franca   de   Cartagena 
149. Fundación   para  el   Desarrollo   Industrial   > 

Cartagena 
150. Instituto Georgrafico Agustion Codazzi 
151. Servicio Colombiana de Meteorologia a 

Hidrología 
152. Fundación para el Desarrollo Industrial, 
153. Construcciones Tissot A Cia 
I5U. Zona Franca, Buenaventura 
155. COPESCOL 
156. Cámara d*- Camercio, Buga-Tula 
157• Grasas, S.A. 
158. Alcalde 
159• Aerocivil de Colombia, S.A. 
160. Instituto Geografico des los Andes 
161. EL0SP1NA 
162. Rapistan Gleason de Colombia, S.A. 
163. Guellar Serranco Gomez ét  Cia 
1b4. Servico Nacional de Aprendizaje (SENA) 
1b5. Grandicon Ltda 
16b. Aguirre Monroy &   Asociados 
167. Construcciones y Disenos 
168. SADE, S.A. 

Cali 

PERU 

.Junta   Acuerdo   de   Cartagena,   Lima 
Chimbóte   Steel   Plant   of   Empresa/Siderúrgica   del 

Peru   (SIDERPERU) 

CHILE 

1.    Instituto Latinoamericano del Fierro y el 
Acero (ILAFA), Santiago 

?.    Economic Commission for Latin America (CEPAL), 
Sant iago 

1. Hu%chipato Steel Plant at Concepción of Cia de 
Acero del Pacifico S.A. 
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ECUADOR 

1*    Centro de Desarrollo Industrial del 
Ecuador (CENDES), Quito 

2.    Dirección de Industrias del Ejercito 
(DINE), Quito 

VENEZUELA 

1. UNDP,    Hesident    Representative   Auxiliar 
2. CAF   -   Corporación   Andina   de   Fomento,   Unidad 

de   Promoción 
3. CnHDlPLAN 
k. CVG   -    Siderurgica   del    Orinoco,    "SiDOH",   C.A 
5. Corporation   Venezolana   de   Guayann 
b. siderurgica   Vénézolan»   "SIVFN'SA",    :->. A . 
7. Cerro   Bolivnr   Iron   Ore   Mine« 
8. Puerto   ordaz   Iron   Ore   Installation? 
9. Sociedad   Financiera    Finalven,    n.A. 
10. Fondo   de   inversiones   de   Vene/uel.» 
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MEMBERS OF COLOMBIAN GROUP 

Name 

Dr   Saulo   Arboleda  Gomez, 
Coordinator 

Dr   Marcos   Suarez 

Dr      Mauricio   Mick 

Dr   Luis   E.   Mateus 

Dr   Elias   Herrera  M. 

Dr   Carlos   E Vêlez   J. 

Dr  Tomas   Cipriano  Montaya   B. 

Dr   Francisco   Ospina 

Orfaaisation 

Ministry  of  Economie 
Development 

DNP 

IFI 

MINMINAS 

1NC0MEX 

FEDEMETAL 

ANDI 

Corporación Financiera 
del Transporte 
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BASIS  OF   FORECASTS   OF   END-USING   ITEMS 

Item 

I. TRANSPORT EQUIPMENT SECTOR 

Basis of forecast 

1. Wagons 

2. Coaches 

Rio Magdalena report on transport 
(1972) indicates that the average 
quantity of freight handled by a 
car per year is 56O tons.  Ferro- 
cariles has indicated that the 
expected freight to be handled 
would be of the order of 
5.5 millions by 198O which will 
be doubled by 1985.  On this 
basis, the freight car popula- 
tion required for I98O and 1985 
are estimated.  The incremental 
requirement of wagons is taken as 
new wagons.  For replacement, the 
past purchase of wagons as 
indicated by CFT (Corporación 
Financiera del Transporte) is 
analysed and the replacement of 
wagons is estimated on the basis 
of 30 years1 life. 

Analysis of the volume of traffic 
for the years I968 to 1972 
indicates that on an average 
about ]h%  of the total population 
was transported by rail.  It is 
assumed that this percentage 
will come down to 12%  and ^0% 
by 198O and 1985 respectively, 
because of the higher envisaged 
income and as a result of more 
use of cars.  On this basis, 
about 3.'*6 and 3.35 million 
people will use coaches.  In 
197^, about 3 million people 
were transported by coaches. 
Therefore, there is hardly any 
need for increasing the number 
of coaches from the present 
level of 35O.  However, these 
coaches need to be replaced and 
for this 35 coaches are to be built 
every year up to 1985«  Taking 
70f6 availability, the total 
number of coaches to be 
manufactured per year is 50. 

- 16 . 
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Item Basis of forecast 

3. Trucks 

k.   Buses 

According to the recent DNP report on 
the Automobile industry, the average 
production programme during the period 
1970 to 197U was 12,790 trucks. Assuming 
the growth rate of 7# as indicated in 
the Rio Magdalena report, the output 
by 198O and 1985 would be 15.5*5 and 
22,000 trucks respectively. 
Alternatively, correlating with the 
index of industrial production, the 
demand for trucks works out to 15,710 
and 27,000 in 1980 and I985 
respectively.  From these two 
estimates the average outputs are 
16,000 and 25,000 trucks for 198O 
1985 respectively, and these have been 
adopted. 

The demand for buses is projected up 
to 1985 on the basis of the growth 
rate envisaged in the Rio Magdalena 
report.  This comes to 10,000 and 
1*4,000 buses respectiTely.  The 
park of bus from 1965 to 1972 is 
analysed against the population. 
It is seen that the number of buses 
per million persons increased from 
1,550 to 2,520 during 1965 to 1972. 
The growth rate of buses/million 
persons was 7.5% during this 
period.  With the rising income, 
it is likely that this growth rate 
will come down.  Assuming 7%  and 6% 
for the period 1972 to 1980 and 
198O to 1985 respectively, the 
number of buses per million persons 
works out to U,500 and 6,000 for 
1980 and 1985 respectively.  Based 
on the projected population, the bue 
park required by 198O and 1985 is 
estimated at 125,000 and 200,000 
respectively.  The increment over 
1972 up to 1980 m  67,983 i.e. 
8,500/year and over 198O up to 
1985 « 75,000 i.e. 15,000/year. 
Therefore, the average derived from 
these two projections are 9i250 and 
11«, 500 for the years 198O and 1985. 

- 17 
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Item 

5. Jeeps and station 
vagone 

Basis of forecast 

6. Bicycles 

7. Cars 

Based on the 
the new addi 
wagons envi s 
and 1985, ar 
respect ively 
park of jeep 
is correlate 
a demand of 
numbers for 
The averages 
are taken as 

Rio Magdalena report, 
tion of jeeps and station 
aged for the years 1980 
e 9,000 and 13,000 

Alternatively, the 
s and station wagons 
d with GDP which gives 
1 1 ,000 and 15,000 
1980 and 1985 respectively, 
of these two projections 
the possible targets. 

Up to 1977, the demand for bicycles 
is obtained on the basis of Monark's 
production programme.  For projections 
for 198O and 1985, the correlation 
ratio between population and bicycle 
production is plotted and graphically 
extrapolated.  On this basis, the 
demand for bicycles would be about 
280,000 and 400,000 respectively 
for the years 1980 and 1985. 

Chrysler Corporation's projection of 
car consumption is of the order of 
41,000 cars by 1980.  At present, 
the consumption Ì6 more than 
40,000 cars based on DANE report. 
For arriving at the likely demand, 
the well established formula for 
Latin American countries as given 
in the Rio Magdlena report has 
been adopted.  On this basis, the 
demand of cars by 198O and 1985 
would be 56,230 and 98,000 
respectively.  Alternatively, the 
growth rate as envisaged in the Rio 
Magdalena report for cars is &% 
between 1972 and 1980.  Assuming 
the same growth rate for the period 
1973 to 198O, the demand is 
70,000 and 100,000 by 1980 and 
1985 respectively.  For the 
estimation of steel requirement the 
output levels assuned are 60,000 
and 100,000 cars for the years 
198O and 1985 respectively. 
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Item 

8. Car engines 

Basis of forecast 

SOFASA and FIAT have pi ins to 
manufacture car engines by 1980. The 
envisaged capacity is 30,000 and 
50,000 numbers by 1980 and 1985. 
According to the Cartagena report 
on Automobiles, the envisaged 
production is 20,000 and 30,000 
engines by 198O and 1985.  For 
198O, it is envisaged that at least 
30,000 engines will be produced and 
by 1985 this will increase to 50,000. 

9. Automobile ancillary 

10. Leaf spring 

In the Cartagena report on Automobiles, 
it is indicated that the value of 
production of automobile ancillaries 
by 198O will be US $ 15^ million i.e. 
U,620 million Pesos.  This was based 
on an anticipated production of only 
70% envisaged in this study. Therefore 
on this basis, the production of 
automobile ancillaries will be about 
US S 230 million.  Assuming the 
growth rate between 198O and 1985 
as 10%, same as indicated by DNP, 
for the automobile sector, the likely 
production by I985 will be US | 368 
mil 1 ion. 

Projected on the basis of replacement 
percentage as indicated by IMCABE. 

II. ELECTRICAL EQUIPMENT 

11. Transformer In accordance with the power plant 
installation programme as indicated 
by ICEL, ISA etc, the requirement of 
transformer for single step, for 
second step, for power, for 
distribution and for industrial 
consumers is estimated.  The total 
demand for transformers by 198O 
and 1985 works out to be 16OO MVA 
and 2O00 MVA for the incremental 
capacity in power generation. 
Assuming 60% and 100% of these would 
be made in Colombia by 198O and I985 
respectively, the demand for 
transformers will be 96O MVA and 
2000 MVA respectively. 
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Item 

12. Switchgear and 
eontrolgear 

Basis of forecast 

Siemens produced in 197** about 
15 million Pesos worth of switchgear 
and eontrolgear.  Siemens caters to 
about $0%  of the market.  Thus, the 
total consumption in the country 
was about 30 million Pesos worth for 
the type manufactured by Siemens. 
From the production data furnished 
by DANE for the years 1970 and 1972. 
it is calculai ed that the growth 
rate was 15%  during 1970 to 197**. 
Assuming a growth rate of 20%  between 
1980 and 1985, as it is envisaged that 
by 1985 outdoor switchgear and 
eontrolgear will be manufactured. 
On this basis, the demand by 1980 
and 1985 will be 70 million and 
17^ million Pesos respectively. 

13. Electric fan On the basis of regression with per 
capita income, the demand is 
estimated as 17,000 and 22,000 
numbers in 1980 and 1985 respectively. 

ik.   Electric motor On the basis of regression with 
index of industrial production, the 
demand is estimated at I.5 million kW 
and 3.1 million kW in 198O and 1985 
respectively.  Siemens indicated 
that by 1976, motors aggregating 
to about 1.08 million kW will be 
produced.  DNP indicated a growth 
of }0%  up to 198O and 1596 between 
1980 and 1985.  On this basis, the 
demand for motors alternatively 
will be 1.48 million kW and 2.96 
million kW by 198O and 1985 
respectively.  As the two estimates 
agree closely, a level of output of 
1.5 million kW in 198O and 
3.1 million kW in 1985 is adopted 
for this study. 

15. Air conditioner On the basis of correlation between 
consumption and per capita income, 
the future level of demand for air 
conditioners is estimated at 8,000 
anr« 12,500 numbers in 198O and 
1985 respectively. 
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Item 

16. Refrigerator 

Basis of forecast 

The demand for domestic refrigerator 
is estimated on the basis of correlation 
of savings with consumption of 
refrigerator.  The formula for future 
projection assumed is Y • c (S)n. 

where Y s number of refrigerators, 
S = savings, D » population and 
c A n are constants.  The value of c 
and n are estimated for the period 
1969 to 1973 and the average value 
arrived at is 2.63 for n and 1.k   x   10 
for _p.  On the basis of this value, 
the demand for refrigerator for the 
years 198O and 1985 will be 315,000 
and 1,100,000 respectively. Commercial 
refrigerator market has been determined 
on the basis of average percentage 
ratio between domestic and commercial 
refrigerator observed during 1969 to 
1973. 

-6 

17. Washing machine Induacero indicated that in future 
washing machine demand will grow at 
the rate of 2096 per year.  For 
conservative estimate growth rate 
of 15% between 197** and 1980 and 
10% between 198O and 1985 has been 
assumed.  The demand on this basis 
works out to 16,000 by I98O and 
25,600 by 1985.  Alternatively, on 
the basis of regression with per 
capita income, the demand by I98O 
and 1985 will be 16,500 and 
22,200 numbers respectively. For 
this study, the later demand is 
assumed. 

18. Stove For electric stoves, the demand has 
been estimated on the basis of 
correlation with population and 
annual growth of stoves consumed 
per million persons over the 
period I969 to 197*».  On this 
basis, the demand for electric 
stoves will be 5*4,000 and 
82,000 by I98O and I985 
respectively. 
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Item Basis of forecast 

19. Water heater 

For gas stoves, these are determined 
on the basis of ratios between electric 
and gas.  It is seen that the ratio 
is declining which was also indicated 
by manufacturers.  Keeping this trend 
in view, the percentages assumed are 
50# by 198O and k0%  by 1985.  On 
this baeis the demand for gas stoves 
will be 27,000 in 1980 and 33,000 in 
1985. 

Lasco SA indicated the production of 
kerosene stoves which is of small 
size.  By 1977, the anticipated 
production  of kerosene stoves is 
190,000.  During the past years 
the production has increased by 
10,000 per year.  Therefore, by 198O 
the demand will be about 220,000. 
Due to rural electrification, it 
is anticipated that the use of 
kerosene stoves will decline and 
there may be only a marginal 
increase after 1980.  Assuming 
yearly increment of 5,000, the 
demand for kerosene stoves will 
be 2U5.000 by 1985. 

In 1973, the production of water 
heaters was 30,2 87 numbers and 
import was 12,800 numbers.  The 
total consumption of water heaters 
was therefore ^3,087.  On the 
basis of regression of consumption 
with per capita income, the demand 
for water heaters (electrical) will 
be about 88,000 in 1980 and 160,000 
in 1985.  For gas heaters, it is 
observed that its percentage 
gradually declined from 6%  in 1970 
to 1# in 1971*.  It is therefore 
assumed that there will be hardly 
any production of gas water 
heaters in future. 
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If a a 

20. Cooking rang« 

Baal« of forecast 

2 1. Water cooler 

22. ACSR cable 

23. Armoured cable 

Total production of cooking ranges 
including electrical and gas was of 
the order of 70,000 in 197^.  In 
1972, the production was about 
80,000.  On the basis of correlation 
with per capital income, the demand 
for cooking ranges will be about 
86,000 and 180,000 by 198O and 
1985.  Induacero indicated a growth 
rate of 10% and 15% for electric 
cooking ranges and 8% for gas 
cooking ranges.  On this alternative 
basis, the demand projected is 
90,000 and 182,000 by 1980 and 1985 
respectively.  For this study, 
the demand considered is 85,000 
and 180,000 by 1980 and 1985. 

Production of water coolers 
increased from 6,6OO to 7,000 
numbers during 1969-1971».  Assuming 
10# growth rate in accordance with 
the growth of public services as 
indicated by DNP, the demand will 
be 12,500 and 20,000 by 1980 and 
1985 respectively. 

According to EMCO Cables, about 
300 tons of core wire will be 
produced for ACSR cable by 1976. 
For projecting the demand for 198O 
and 1985, the electrification 
programme has been considered. 
According to ICEL, route length 
to be electrified in 198O and 1985 
will be U50 km and 6OO km respectively. 
On the basis of an average norm of 
3 tons of aluminium per km of ACSR 
conductor, the aluminium requirement 
will be 1,350 tons and 1,784 tons. 
On an average, 70% by weight is 
aluminium in ACSR conductor and on 
this basis, the demand for ACSR 
cables in 198O and 1985 will be 
2,000 tons and 2,500 tons 
respect ively. 

According to CEAT, 5% of ACSR 
cable is taken as armoured cable. 

'3 - 



DASTUR ENGINEERING INTERNATIONAL GmbH 
UNITED NATIONS INDUSTRIAL DEVELOPMENT URBANIZATION 

Final Report on The Development of 
Iron and Steel Industry in Colombia 

Appendix 3-1 (continued) 

Items 

2k.   House Servie« meter 

Basis of forecast 

25. T.V. set 

26. Radio receiver 

Total  number  of houses  built   in   1973 
was   32,000.     The  total   number  of 
houses  to  be  built   by   198O  and  1985 
on  the  basis   of  growth  rate   of 
housing   construction  as   indicated 
by  DNP,   works   out   to  be   7^,000 
and   132,000  respectively.      On the 
basis  of   distribution  pattern  of 
the   types   of  houses  as   indicated 
by  CAMACOL,   the  number   of  houses 
by  each  type  has  been determined 
for   198O   and   1985.      On   the   basis 
of  the number   of meters   generally 
installed   for   each  type   of  house, 
the   house   service   meters  required 
by   198O  and   1985  are  determined. 
Adding replacement   as   20^,   the 
total  house   service meters  will  be 
203,712   and  332,000 by   1980  and 
1985  respectively. 

G.E.   Colombia   manufactures T.V. 
sets   (19   inch),   the   only  type 
which  consumes   steel.      In   197^t 
about   3,500   such   sets   were   produced. 
Assuming   ^0%  growth  rate,   the 
demand  by   1980  and   I985   will  be 
6.OO0 and   10,000  respectively. 

On  the  basis   of the  ratio  between 
population and  production  during 
the   period  1966  to   1972,   the demand 
for  radio  receivers has  been 
determined.     From  the   successive 
yearly  increment   in the  ratio»  of 
radio receivers  per million persons, 
it   is  observed that   the  average 
increment   during  this   period was 
25O   per  year.      In   1971*!   the  norm 
was   5,300  radios   per million'persons 
Taking  this   as   the   base   and   the 
yearly   increment   as  250,   the  norm 
per  million  persons  will  be   7,000 
radios by   198O and  8,500 radios   by 
1985.     On this  basis,   the  demand 
will  be   201,600 and  28^,750  by 
I98O and   1985  respectively. 
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Items 

III. INDUSTRIAL AND AGRI- 
CULTURAL MACHINERY 

27. Weighing machinery 

Baal» of fowt 

28. Agricultural 
tractor 

29. Stationary diesel 
engine 

30. Cran« 

31. Concrete mixer 

32. Ventilation 
equipment 

On the basi« of growth rate of 
index of industrial production, 
the demand will be 32.1 million 
and 56.57 million by 1980 and 
1985 respectively. 

Till today, 
are imported 
produce thee 
The regressi 
consumption 
production i 
Y = -0287.2 
of growth ra 
the projecte 
production b 
be 2k2   and 3 
Applying the 
of agricultu 
8,886 and 13 
respectively 

agricultural tractors 
APOLO is planning to 

e tractors by 1977. 
on equation taking 
and index of agricultural 
9 worked out as 
+ 7x.    On the basis 
te indicated by DNP, 
d index of agricultural 
y I98O and I985 will 
16 respectively, 
se values, the demand 
ral tractors will be 
,526 by 1980 and I985 

The production of stationary diesel 
engines in 1972 was only 372.  The 
growth of stationary diesel engines 
is correlated with the growth of 
agricultural sector.  On this 
basis, the demand for stationary 
diesel engines will be 500 and 65O 
respectively in 1980 and 1985. 

On the basi« of the growth rate in 
industrial sector, the demand for 
cranes will be 2kk  by 198O and J»30 
by 1985. 

On the basis of growth rates 
indicated by APOLO, the demand for 
concrete mixers will be 510 and 
715 by I98O and I985 respectively. 

In I97O the value of the production 
of ventilation equipment was 4.72 
million pesos.  Taking this as the 
base, the demand on the basis of 
10% growth rate, will be 12 million 
and 2k  million pesos by 1980 and 
1985 respectively. 
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Itff Basis of forecast 

33. Power driven pumps 

3k.  Textile machinery 

Worthington indicated the demand up 
to 1976 as 6,000 numbers for hydraulic 
pumps.  As the growth is closely 
interlinked with the Agricultural 
sector, the demand is estimated 
accordingly.  Adding the replacement 
of pumps as 20# of new pumps, the 
total demand works out to 10,000 
and 13,000 by 1980 and I985 
respectively.  For oil, gas etc 
the pumps are imported.  The trend 
of imports from 1963 to 1973 i" 
analysed and on the basis of 
derived equation Y « 36,U60 + 
5,1*55 t + 51*   t2, the demand is 
110,000 and 1^5,000 by I98O and 
1985 respectively.  Assuming k0% 
and 70%  indigenous production, 
the demand considered is l*5f000 
and 102,000 by I98O and I985 
respectively. 

The value of the consumption of 
textile machinery in 1973 was 22 
million pesos.  The growth of 
textile industry is envisaged as 
k%  by DNP, and on this basis the 
demand of textile machinery will be 
about 33 million and kO  million 
pesos in 1980 and I985 respectively. 
Up to 1973, the production to 
import ratio was 50t50.  For 1980 
and 1985, the indigenous production 
is assumed to increase to 75# and 
100«i respectively.  On this basis, 
the output to be considered will 
be of the value of 25 million pesos 
in 198O and UO million pesos in 1985. 

35. Cement machinery The ratio between value of cement 
machinery production and the cement 
production in tone during the period 
1969 to 197^, shows a rising trend 
from 0.68 to I.27.  Graphically 
extrapolating, the ratios for 
1980 and 1985 will be 1.6 and 2. 
The growth rates of cement 
consumption between I969 *nd 1975 
was 8%.  As the construction sector 
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i lem Hasis of forecast 

is expected to fîrow by 10% net ween 
1975 and 1989 and \2'*,   between 1980 
and 198"), ti -• cement consumption 
will be b million tons and 1 o. b 
million tons in 1()80 ami 198 5 
respectively.  On the basis oí 
ratio of cement machinery to cement 
production, the demand will be of  the 
value of 9.t    million pesos in 198o 
and 2 1.'.' million pesos in I »8';. 

)(i . Sugar machinery Ihe value of past production of 
silbar machinery was very low. 
Assumed for 198o and 1985 are 
1 million pesos and ? million 
pesos respectively. 

T7• Machine tools Prominsa indicated the likely 
output level for machine tools 
by 19 80 as r~>2   mi J 1 ion pesos, in 
value.  The output  level for 1985 
is projected on the basis of the 
industrial sector's growth rate. 

58. Machine tool 
accessories 

i rom the field survey data, it  is 
i'ound that about 'V ,•   of  tue total 
value of machine tool production 
may be taken as machine tool 
accessories.  on the basis, the 
output level will be of the value 
of t.o million pesos and '.8 million 
pesos by 1980 and 198 5 respectively. 

Agricultural implements 

39. Plough 

¿40. Marrow 

k 1 . Plant er 

In 1980 the production of ploughs 
will be about .'.?, 500 numbers as 
collected 1 rom field survey.  lor 
198 5 the output is projected on 
the basis of 5.5'* growth rate 
envisaged for agricultural sector. 

Similarly, the output level by 
I985 i» projected on the basis of 
5 . UV' grow 1 h rate. 

likewise, the output level by I985 
is projected on the basis of 5.5?' 
growth rate. 
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If m Basis   of   forecast 

k2.   Cultivator 

kj.   Trailer  - 
agricultural 

IV.   METAL   PRODUCTS 

kk.   Steel   door  and 
window 

45. furniture 

In the same manner, the output level 
by 1985 is projected on the basis 
of 5.5% growth rate. 

By 1975 the production is expected 
to be 36O numbers.  Assigning 10% 
growth rate between 1975 and 1985, 
the output will be 58O and 928 
respectively. 

From the value of production of 
metallic doors and windows during 
the period 1966 to 197"?, the 
quantities in tons were determined 
on the basis of the average value 
of 10,000 pesos per ton of 
fabricated steel.  The past ratio 
•hows that on an average 1.6 tons 
of steel doors and windows are 
used per 1,000 m2 of house 
constructed.  In 197't, about 
k  million m2 area was constructed 
for housings.  On the basis of 
construction growth rates as 
indicated by DNP, the area for 
housing will be 9 million m*- , 
18 million m2 by I98O and I985 
respectively.  On the basis of 
the average ratio of 1.6, the 
requirement of steel doors and 
windows will be 1 k, ¿+00 tons and 
28,800 tons by 1980 and 1985 
respect ively. 

From the production date of metallic 
furniture in 1970 and 1972, the 
quantity of furniture in tons on 
the basis of 10,000 pesos per ton 
is determined.  Assuming 80% 
as steel furniture the production 
of steel furniture was of the 
order of 6,000 tons in 1970.  On 
the basis of field survey, the 
production of steel furniture 
was 7,500 tons in 197^.  From the 
production of total furniture, 
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If Rtiii   of   forecast 

k6.   Gai   botti« 

i*7. Tincan/Crown cork 

the proportions of metallic furniture 
during 1966 to 1969 were estimated. 
Establishing the time series from 
1Q66 to 1974, the time analysis 
yielded an equation, Y = 6,839.8 
- 1211 • 66.6 t2.  On the basis 
of this equation, the demand by 
1980 and 1985 will be 12,3OO tons 
and 20,000 tons respectively. 

In 1970, the production of gas 
bottles was 108,^98 numbers.  Due 
to paucity of gas, the production 
decreased to 68,119 in 1972, and 
in 1973, there was hardly any 
production.  With the proposed 
development of the Gujira gas 
field, it is expected that there 
will be greater demand for gas 
bottles in future.  Taking 100,000 
as base and assuming 5%   growth 
rate, the requirement of gas 
bottles will be 151,000 and 197,000 
by I98O and 198 5 respectively. 

HOLASA indicated that the demand 
for tinplate by 1980 and 1985 may be 
up to 112,000 tons and 180,000 tons 
respectively.  Tt is noted that 50',« 
of total requirement will be for 
cans and 50% will be for crown 
corks.  Analysing the per rapita 
consumption of tinplate in latin 
American countries, it is seen 
that Colombia consumes only 2   kg 
in comparison to h   kg to 6 kg 
observed in Mexico, Argentina, 
Venezuela and Chile.  Assuming 
at least the per capital consumption 
of tinplate will be k   kg and 5 kg 
by I98O and 1985 respectively, 
the requirement of tinplate will be 
115,000 tons and 168,000 tons by 
I98O and 1985.  Assuming that 
1.1 tons of tinplate are required 
per ton of finished product, the 
demand for tincans and crown corks 
will be about 100,000 tons by 1980 
and 159,000 tons by 1985. 
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Itfff Basis of forecast 

kè.   Wir« rope 

k9.   Textile wir« 

50. Tyre 

51. Bolt, nut and 
icrtv 

52. Rivat 

53. Vira nail 

EMCO CABLE indicatad that by 1980 
tha dastand for vira ropa will ba 
about 7.000 tons.  For 1985, tha 
growth rata 5%  has baan assumad 
i.a. by 1985 tha output will ba 
9,000 tons. 

Correlating with taxtila production, 
it is obsarvad that about 100 kg 
of high tonsila wira is required 
par million pasos worth of 
taxtila production.  On this basis, 
from tha projactad production of 
taxtilas by 1980 and I985, tha ) 
requirement of wiras will ba 1,620 
tons and 2,025 tons by 198O and 
1985 respectively. 

Un tha basis of projected output 
of automobiles and cycles, tha 
total number of tyres including 
rsplacament estimated from the 
part volume will be 3.05 million 
in 1980 and 4.782 million in I985. 

On tha basis of correlation with 
tha index of industrial production 
during tha period 1966 to 1972*, 
the likely level of production of 
bolts, nuts and screws by 1980 and 
1985 will be 9,600 tons and 19,200 
tons respectively. 

The average proportion of rivets 
is I8*i of tha nuta and screws as 
obsarvad during 1969 to 1971*. 
On this basis, tha output of 
rivets will be 1,700 tons and 
3,500 tons by 198O and 1985 
respectively. 

The time trend analysis for tha 
period 1966 to 1971* shows that 
tha consumption was according 
to Y • 11,000 + 2t • 0.02t2 with 
tha basa year 1970.  On this 
basis, tha demand will ba 20,000 
tons in 198O and 38,000 tons in 
1985. 
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Item 

5k.   Vir« netting and 
wire product 

55« Sewing machine 

Basis of forecast 

56. Welding electrode 

57. Ti lion tower 

Assumed 15% of total wire demand as 
observed in other countries. 

The ratio between availability of 
sewing machines and population 
during the period 1966 to 1972 
varied between 1.18 and 2.20 
machines per 100 persons.  The 
weighted average ratio estimated 
is 1.8. For 1980, the same ratio 
is adopted and for 1985, a ratio 
of 2.5 i» assumed.  On the basis 
of projected population, the 
demand will be 52,000 numbers and 
84,000 numbers in 1980 and 1985 
respectively. 

WEST ARCO produced about 3,000 
tons of welding electrodes and as 
it catered to 50% of the total 
requirements, the national 
consumption was 5,520 tons.  For 
future demand, the consumption of 
welding electrode is estimated on 
the basis of growth rates envisaged 
for industrial sector.  On this 
basis, the demand will be 10,600 
tons and 19,000 tons by 1980 and 
1985 respectively. 

From the envisaged electrification 
programme, the total length of 
transmission towers by 1980 and 1985 
will be kj1 km and 31^ km respectively, 
The average span between two towers 
depends on the tension voltage. 
On the basis of the tension voltage, 
the number of towers and the average 
requirement of steel per unit tower 
for the different tension lines, 
the requirement of transmission 
towers in tons have been estimated 
at 6,050 tons and 3,384 tons for 
the years 1980 and 1985 respectively. 
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58. Razor blade 

59. Drum and container 

Gillet de Colombia manufactura« 
razor blades.  Deducting the export, 
the total consumption of blades 
including imports was 267 tons in 
I97U.  On the basis of an average 
norm of 1.11 kg per 1,000 blades, 
the number of blades consumed in 
I97U was 252 million.  On an average, 
the population using razor blades 
may be assumed as 20#.  Therefore, 
55 blades per year were used per 
person.  On the  basis of population 
growth of 3.2%, the estimated 
population will be 28.8 million 
and 33.5 million by I960 and 1985 
respectively.  With the growth in 
per capital income, the likely 
average number of blades per person 
may be taken as 65 and 78 in the 
years 1980 and 1985 respectively. 
Assuming that 20# of total population 
will continue using blades, the 
requirements will be 390 million 
and 523 million by 1980 and 1985 
respectively. 

The production of drums and containers 
was 5,670 tons in 1966 and came down 
to U.023 tons in I969.  Assuming 
7# growth rate between 1969 and 
1975 and 8%  between 197 5 and 1980 
and 10# between 1980 and 1985, 
the requirements will be 12,500 
tons and 20,000 tons by 1980 and 
1985 respectively. 

60. Utensils In developed countries, it is 
observed that about 1 kg of stainless 
steel is used in utensils.  Assuming 
0.2 kg per capita  in 198O and 
0.3 kg per capita  in I985 for 
Colombia, the requirement of 
stainless steel utensils by I98O 
and 1985 will be 5,800 and 10,100 
tons respectively. 
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INVESTMENT TARGET FOR CONSTRUCTION SECTOR 

The out put forecasts for construction nctor are 
to be based on likely investments.  From a recent study, 
the anticipated gross fixed investments are indicated 
up to 1980 at current million pesos.  The pattern of 
investment in different sectors in ^91l*  and 1980 
given belowt 

are 

SECTORAL DISTRIBUTION OF PUBLIC GROSS FIXED INVESTMENT 

Í22ÍL I?**» 

Sectors 

Agriculture and allied 
activi ties 

Industry and mining 
Power 
Transport 
C omnuni c a t i on 
Nutrition and health 
Water supply and 

sewerage 
Housing and urban 

development 
Education 
Tourism 
Central services 
Others 

Current 
million 
pesos 

3 
1 
2 
5 

133 
870 
148 
104 
632 
9** 5 

808 

12.4 

8.5 
22.2 
2.5 
7.7 

Current 
million 
pesos    % 

1 1 
9 
9 

17 
2 
10 

954 
141 
141 
881 
310 
447 

3.2  6 730 

Total 25 266 100.0 

11.9 
9.1 
9.1 
17.8 
2.3 
10.4 

6.7 

# , 2 299 9.1 1 1 050 1 1 .0 
4 194 16.6 13 963 13.9 

202 0.8 904 0.9 
531 2. 1 1 406 1.4 

2 400 ?-3 5 525 ¿t¿ 

100 452  100.0 

In order to estimate the requirement of steel 
from the investments, these are to be converted at 1974 
prices as the norms of steel consumption are based on 
average steel prices prevailing in 1974.  The conversion 
has been made on the basis of wholesale price index. 
With the base 1970, the rise in the price index was 
227 in 1^74.  The rate of increase thus was 23 per cent 
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per   year.      In   view   of   the   measures   planned   by  Government 
to   contain   inflation,    the   average   rate   of   increase   of 
price   index  up   to   1980   assumed   is    18   per   cent.      On   this 
basis,   the   public   gross   fixed   investment   by   1980   at 
1974   price   will   be   as   follows.      For   sectoral   distribution, 
the   same   percentages   as   given   for   1980   in   this   study   have 
been   adopted. 

PROJECTED   INVESTMENT   IN  THE   CONSTURCTION   SECTOR 
(million  pesos) 

Item 

Agricultural   and   allied   activities 
Industry   and   mining!!/ 

Social   services 
Nutrition  and   health 
Water   supply   and   sewerage 
Housing  and   urban  development 
Education 

Sub-total   (Social   services) 

Transport   and   communication 

1980 

1 1   829 
8   959 

5   908 
k   532 

12   076 
9   249 

2L-ZJL5. 

11   583 

1W 
2 3   fc>50 
13   1^5 

1 1 360 
9 730 

17 305 
12 570 

Ï0 ?65 

18 895 

a/   Excluding   investments   of   4,000  million   pesos   and 
6,000  million  pesos   for   petroleum. 

and 
In addition to the above, the investments on oil 

gas, the targetted programmes for electric power plant 
installation and laying of railway lines have to be taken 
into account in the construction sector.  So far as oil 
and gas are concerned, the investments have been indicated 
for 1980 and I985 by Ecopetrol.  For power plants, the 
programme is available from ICEL, ISA etc. 

Regarding building of rail tracks, according to 
the programme indicated by Ferrocarriles, about 80 km 
of new railway line will be laid in 1980.  In addition, 
the entire existing railway line of 3f4UO km which is 
all single tract, is proposed to be converted into 
double tract during the 10-year period 1976 to I985. 
This would mean the installation of 3^4 km of rail 
track per year on an average for doubling till 1985. 
Thus, the rail track to be laid in 1980, including 
the new line of 80 km, will be b2k  km and that in 
1985 will be 344 km. 
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On the above basis, the targets, for oil and gas, 
power and rail track have been adopted as follows! 

Oil and gas 
Hydel power 
Thermal power 
Rail track 

Unit 

Million pesos 
MW 
MV 
km 

1980 

9 000 
310 

424 

Ï985, 

l4 000 
740 
90 
344 

The total investment thus arrived at are given below: 

«»,«..        T.nri..L<niin>UT     DV     lOlln      A HIT*      1QRW 

( million pesos ) 

Pub 
1980 1985 

Sector lie Private Total Public Private Tot al 

Agricultural and 
allied activi- 
ties 4 427 7 402 11 829 7 450 16 200 23 650 

Industry and 
mining"-/ 

Power           • • 
Transport 
Communication   .. 

3 
3 
6 

386 
386 
623 
856 

9 573 
408 

3 923 
181 

12 
3 

10 
1 

959 
794 
546 
037 

8 
7 

11 

940 
450 
175 
745 

10 205 
60 5 

6 665 
310 

19 
8 

17 
1 

145 
055 
840 
055 

Nutrition and 
health        .• 3 869 2 039 5 908 8 940 2 420 1 1 36O 

Water supply and 
sewerage 2 493 2 039 4 532 6 705 3 025 9 730 

Housing and urban 
development   .. 

Education 
Tourism         .. 
Central services 
Others 

4 
5 

2 

093 
171 
335 
535 
046 

7 983 
4 078 

408 
408 

2 338 

12 
9 

4 

076 
249 
7*+3 
943 
384 

9 
8 

2 

685 
940 
7^5 
745 
?80 

7 620 
3 630 

302 
605 

8 913 

17 
12 

1 
1 

1 1 

305 
570 
047 
350 
8?3 

Total il 220 40 780 2S. 000 14 500 60 500 05 000 

a/ At 197^ price 
b/ Including petroleum 

Investment in the Construction Sector 

From the above projected total investment, the 
steel consuming items which relate to the construction 
sector are given along with the corresponding investments. 
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The percentage share of private investment in 
total investment from 1958 to 1973 has been plotted. 
Tt is observed that the contribution by the private 
lector to the total investment declines from a level 
of more than 80 per cent to about 60 per cent during 
this period.  Extrapolating the trend, the likely 
contribution by the private sector in 1980 and 1985 may 
be taken as 52 per cent and 1*5 per cent respectively. 

On the basis of the projected percentage share 
of the private sector, the total investment by 1980 and 
1985 will be 78,000 million pesos and 135,000 million 
pesos of which the private sector investment will be 
1*0,780 million pesos and 60,500 million pesos by 1980 
and 1985 respectively.  The possible pattern of 
distribution of the private sector investment for the 
years 1980 and 1985 is given below.  The assumed 
distribution is based on the Government investment 
pattern, with more emphasis on the manufacturing sector 

ESTIMATION OF INVESTMENT BY PRIVATE SECTORS 

Sectors 

Agricultural and allied 
activities 

Industry and mining 
Power 
Transport 
Communication 
Nutrition and health 
Water supply and sewerage 
Housing and urban 

development 
Educat ion 
Tourism 
Central services 
Others 

Total 

1980^/ 
lion 

198 5^ 
Mil Million 

pesos *     . pesos           % 

7 402 18.2 16 200         26.8 

9 573 23.2 10 205         16.8 
1+08 1 .o 605            1.0 

3 923 9.8 6 665        11.0 
# # 181 0.4 310          0.5 

2 039 5.o 2 420           4.0 

«•                 2 039 5.0 3 025          5.0 

7 983 19.4 7 620         12.6 
4 078 10.0 3 630           6.0 

1*08 1 .0 302          0.5 
408 1 .0 605           1.0 

2 3J8 6.0 8 913        1U.8 

4o 780 100.0 60 500      100.0 

a/ At 1972* price. 
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PUBLIC FIXED GROSS INVESTMENT IN 198 <*/ 

Sector» 

Agriculture 
Industry and Mining 
Power 
Transport 
Communication 
Nutrition and health 
Water supply and sewerage 
Housing and urban development 
Education 
Tourism 
Central services 
Others 

Million 
pesos 

4 
3 
3 
6 

3 
2 
4 
5 

427 
386 
386 
623 
856 
869 
493 
093 
171 
335 
535 
046 

Total 37 220 

11.f 
9.1 
9.1 
17.8 
2.3 

10. 4 
6.7 

1 1.0 
13.9 
0.9 
1.4 
5.5 

100.0 

a/  At 1974 price. 

It is expected that the investment by public 
sector will increase at an accelerated growth and in 
future ths public sector will take part in investing 
more in industries.  It is assumed that by 1985 the 
investment will be doubled by public sector.  On this 
basis the investment will be 74 500 million pesos in 
1985. 

ESTIMATION OF PUBLIC FIXED GROSS INVESTMENT IN 198 5 V 

Sectors 

Agriculture and allied 
activities 

Industry and mining 
Power 
Transport 
Communication 
Nutrition and health 
Vater supply and sewerage 
Housing and urban development 
Education 
Tourism 
Central services 
Others 

Total 

Million 
pesos * 

7 450 10.0 
8 940 12.0 
7 450 10.0 

11 175 15.0 
745 1.0 

8 940 12.0 
6 705 9.0 
9 685 13.0 
8 940 12.0 

745 1.0 
745 1.0 

2 980 4.0 

..  74 5OO 100.0 

a/ At 1974 price 
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BASIS FOR EVOLVING NORMS OF CONSUMPTION FOR ORDINARY STEEL 

Items Basis of norms evolution 

¿. TRANSPORT EQUIPMENT 

1. Wagons 

2. Coachei 

3. Trucki 

k.   Buses 

5. Jeeps and station 
wagons 

6. Bicycles 

7. Motor cycle« 

On the basis of information 
furnished by H.H. Estructuráis. 

Ferrocarriles indicated that 
coaches are made to the local 
design and 80> is made locally. 
The requirement of steel per 
unit coach according to 
Ferrocarriles is T1 tons. 
Excluding the weight of wheels 
and brakes, the consumption 
norm is estimated. 

At present, trucks are only 
assembled, except for some parts 
such as springs, brakes, shock 
absorbers etc.  It is gathered 
during the field survey that 
by 1980, about 70% will be made 
indigenously, and it is assumed 
that 100% will be produced 
indigenously by 1985. 

On the basis of information 
furnished by COLGAR and Superior, 
the wieghted average norms of 
steel requirements for each type 
of bus such as P-900, D-600 etc 
are derived. 

SOFASA manufactures jeeps and 
station wagons, but at present, 
only assembling is done.  The 
body building will be 100% 
indigenous by 1980.  For evolving 
norms, Indian practice is adopted, 

Material balance given by Monark. 

At present, only assembling is 
done, and for norms, Indian, 
Iranian and Moroccan practices 
have been considered. 
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If ma Basis of norms evolution 

8. Cars At present, Chrysler, Sofasa and 
Renault assemble cars.  They use 
some locally made items such as 
springs and shock absorbers but 
import bodies and chasis as it 
is uneconomical to fabricate them 
locally at the present low level 
of production.  Even by 1980, 
the demand will not be adequate 
for economic fabrication of these 
items.  However, by 1985, with 
increased demand, it is expected 
that fabrication facilities will 
be installed and the bodies and 
chasis will all be made indige- 
nously.  Keeping this in view, 
the norms of consumption have 
been determined. 

9. Trailers 

10. Car engines 

On the basis of Indian practice. 

SOFASA has plans to manufacture car 
engines.  Also Transejas has 
already established the facilities 
for building the transmission system 
of automobiles.  The norms of 
consumption for car engines have 
been determined from the information 
obtained from Transejas, supplemented 
by Forjas de Colombia.  This has 
been cross-checked and adjusted 
according to the practices 
observed in Morocco and India. 

11. Automobile 
ancillariea 

On the basis of value of steel 
content as indicated by Chrysler 
and SOFASA. 

II. ELECTRICAL EQUIPMENT 

12. Trans former 

13. Switchgear and 
controlgear 

^k.   Electric fan 

On the basis of information 
furnished by Siemens. 

On the basis of information 
furnished by Siemens. 

On the basis of information 
furnished by LARCO S.A. 
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If» 

15. Electric motor 

16. Air conditioner 

17« Refrigerator 
(domestic) 

Basis of norm« evolution 

On the basis of information 
furnished by Siemens. 

On the basis of information 
furnished by G.E. Colombia who 
manufacture air conditioners. 
Steel is used only for casing. 

From the material balance given 
by Induacero, ICASA and G.E. 
Colombia, the weighted average 
norms of consumption have been 
estimated. 

18. Refrigerator 
(commercial) 

19. Washing machine 

On the basis of information 
obtained from Induacero. 

On the basis of information 
obtained from Induacero. 

20. Electric stoves 

21 . Gas stoves 

22. Water heaters 

23. Cooking ranges 

The weighted average norms of 
consumption have been estimated 
on the basis of material balance 
indicated by Induacero and ICASA, 

The weighted average norms of 
consumption have been estimated 
on the basis of material balance 
indicated by Induacero and ICASA, 

The norms are evolved according 
to the input coefficients given 
by Induacero. 

On the basis of the input 
coefficients indicated by 
Induacero and ICASA. 

2k.   Water coolers The norms are estimated according 
to the steel use of ICASA for 
manufacture of water coolers. 

25. ACSR cables 

26. House   servici 
meter 

27. T.V.   sets 

From   the   information   given  by 
CEAT   and   on  the   basis   of 
international  practices. 

On  the  basis  of   Indian practice. 

On the basis of information 
furnished by G.E. Colombia. 
Only   19-in   sets   consume  steel. 
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Item 

28. Radio receiver» 

Basis of norms evolution 

As no data is available, the 
norm obtaining in Indian practici 
has been adopted. 

INDUSTRIAL AND 
AGRICULTURAL MACHINERY 

ill- 

29. Weighing machinery 

30. Agricultural 
tractor« 

31. 

32. 

33. 

Stationary diesel 
engine 

Cranes 

Passenger and 
industrial lifts 

3U. Industrial boilers 

35. Concrete mixers 

36. Ventilation 
equipment 

37. Air compressors 

As no data is available, the norm 
obtaining in Indian practice 
has been adopted. 

Till now, this is imported and 
APOLO is planning to manufacture 
it by 1976.  The material require- 
ments are not available from APOLO. 
Therefore, the norms are based on 
practices followed in India. 

On the basis of Indian practice. 

As given by Derco. 

On the basis of consumption by OTIS. 

Distrai is the biggest manufacturer 
of industrial boilers.  The value 
of steel content in the total value 
of a boiler is taken as the guide- 
line for determining the norms. 

According to the input coefficients 
indicated by APOLO. 

Distrai and Tissot indicated that 
30% to 35% of the total value may 
be taken as steel. 

Vorthington produces air cooled 
compressors.  G.E. Colombia is 
contemplating to manufacture 
compressor motors, which will be 
used by BUNDI to produce 
compressors for refrigerators. 
The norms of steel consumption 
are based on information 
gathered from these industries. 
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It»« Baais  of  norm»   «volution 

38. Power driven puapa 

39. Textile machinery 

kO.   Cement machinery 

41.   Sugar Machinery 

As   indicated  by  Vorthington. 

On  the   basis   of   information 
obtained   from  Prominaa. 

H.B.   Estructúrala  produce   some 
parta   of   cement   machinery   and   it 
is  underatood   that   kO%  of   total 
value   may be  assumed   aa   the  value 
of   steel.      On   the   basis   of 
30,000   pesos   per   ton   of   steel 
fabricated   including   labour, 
design   etc,   the   requirement   of 
steel   per  million  pesos  worth 
of   coment   machinery  has   been 
calculated. 

Johnaon   indicated   that   about   50** 
value  may  be   taken  aa   value   of 
steel   and   out   of   50#,   80#  will 
account   for  ordinary   steel.      On 
this   basis,   the   steel   requirement 
has  been  estimated. 

42.   Machine  tools 

43. Machine   tools 
accessories 

Agricultural 
implements: 

44. Ploughs 

45.   Harrow a 

46.   Plantera 

47.   Cultivatora 

48.   Rotary cuttera 

Prominaa indicated the steel 
requirement for varioua typea of 
machine tools.  The weighted averag« 
requirement i a taken aa the norm. 

On tha  basis of percentage by 
value for steel content. 

On the basis of information 
furnished by APOLO and Managero. 

On the basis of information 
furnished by APOLO and Managero. 

On the baaia of information 
furniahed by APOLO and Managero. 

On the baaia of information 
furniahed by APOLO and Managero. 

On the baais of information 
furniahed by APOLO and Managero. 
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It »a 

ÍX* METAL PRODUCTS 

k9»   Steel doors and 
windows 

50. Furnitur* 

51* Ksrossns stovss 

52. Gas bottles 

53» Tincani/crovn 
corks 

54. Bolts, nuts and 
aeravi 

55. Rivets 

56. Vire naila 

57. Barbed wire 

58. Vire netting and 
wire producta 

59. Sewing machine 

Basis of norma evolution 

On the basis of scrap generation. 

On the basis of scrap generation. 

Aa furnished by Larco S.A. 

Induacero and Tissot used to 
manufacture gas bottlea of 3 
different sizes viz 100 lb, kO   lb 
and 20 lb.  Tarnsa will be producing 
gas bottles from 1976.  No informa- 
tion on steel consumption could be 
obtained from these industries. 
Hence, norms consumption prevail- 
ing in other countries have been 
adopted. 

On the basis of processing loss. 

On an average 1,300 kg of ateel 
ia required per ton of finiahed 
bolts, nuts and screws. As 20% 
of total nuts and screws are 
considered to be of special steel, 
the ordinary steel required per 
ton of finished bolts, nuts and 
screws is 1,050 kg. 

On the basis of processing loss. 

On the basis of processing loss. 

On the basis of processing loss. 

On the basis of processing loss. 

SIGMA produces sewing machines. 
As no information could be obtained 
from SIGMA, the consumption norm 
has been determined on the basis 
of Indian practice. 
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JLyjL 

60. Tránsala«ion 
tovers 

61. Expanded Dotal 

62. Drusa and 
containers 

Basis of norata evolution 

On the baaia of processing losa, 

On the baaia of processing loaa, 

On the baaia of processing loaa, 

63. Tanka On the baaia of proceaaing loaa. 

X. CONSTRUCTION SECTOR On the baaia of information 
furnished by CAMACOL, OBRAS, INTRAS 
and practices prevailing in India 
and Morocco. 
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Appendix k-2 

PURCHASED   STEEL   SCRAP   REQUIREMENT   OF   STEEL  FOUNDRIES 

A.   PRODUCTION   OF   STEEL   CASTINGS^ 
(ton) 

¿ÏÏ37 
b/ 

,1/ 

S 
Fut 
Sim«»a 
Industrie  Milit 
Fund.   Occident 

Total 

!/ 

iio¿/ 
5   920 

815 

1972        i?73      —L2ZÍL 

**7 

116 108 110 
8 752       12  386 8  070 

9H4             56U 593 
10 50 

- -  ko 

9 782        13 068 8   863 

B.   NORMS  OF  SCRAP   REQUIREMENT 
( tons) 

Sime sa 
Fund.   Occidente 
Barbara 

Total 

Steel   casting 
produced 

593 
kO 

8Qg 

Purchased 

i-ÍLÜ 

Scrap  required   per   ton   casting »   1f5^2   —   1,^33 
say 

C.    STEEL  CASTING^   VS   APPARENT   STEEL   CONSUMPTION 

702 
ko 

800 

1    5U2 

s    I,0?6 
1 . 100 kg 

Apparent   steel 
consumption 
'000 tonsT ') 

Dornest icii/( 2)   -1    (0 
steel   casting- 

ton si-' J T 
1971 
1972 
1973 
197U 

Total 

6  8Í45 
9  782 

1 3  068 
8  863 

ÜJ¿8 

I.23 
1 .90 
:. 96 

±1*¿ 

a/ Excludes   PDR   which   doe*   not   purchase   scrap 
b/ Simuna   answers   to   questionnaire    for    1972   to    19j4 
c_/ Assumed 
d/ Futec   answers   to   questionnaire 
eV S imesa   answers   to   questionnaire 
T/ Field   survey 

- *; 
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Appendix ¿4-3 

PURCHASED STIIL SCRAP FOR IRON 
FOUNDRIES^' 

(tons) 

SIMESA 

Barbara 

Proainsa 

APOLO 

Fund.   Occident« 

Total 

Production 
iron cauli 

of 
QáU 

PUT •chased 
il   scrap 

2   400 - 

1   800 120 

275 165 

k  297 k 297 

1   jkO 280 

10   1 I« ü_aá¿ 
Average   consumption   a 4,862   ~   10,112  -   0.'»81   ton 

As sumad   500  kg/ton   iron  casting 

a/     Data   furnished   against   questionnaire 

68   - 
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EXPLANATIONS 

Three dots (.../N.A.) indicate that data are not 
available or are not separately reported. 

A dash (-) indicates that the amount is nil or 
negligible. 

A plus sign (+) indicates a surplus or an increase. 

A minus sign (-) indicates a deficit or decrease. 

A full stop (.) between numerals indicates decimal. 

A space between numerals is used to distinguish 
thousands and millions ( 1 3^6 8^9). 

A stroke (/) Indicates a crop year or fiscal year, e.g. 
1953/1954.  The fiscal year adopted is from 1st July 
through 30th June. 

'To' between the years indicates the full period, e.g. 
i960 to 196^ means inclusive of the years i960 and 
1964. 

Details and percentages in tables do not necessarily 
add up to totals, because of rounding. 

Reference to 'tons' indicates metric tons, and to 
'dollars' United States dollars, unless otherwise 
stated. 

Conversion rate adopted is US $ 1.00 = Colombian peso 
(Col $) 30, unless otherwise stated. 

ABBREVIATIONS 

PDR 
BOYACA 
FUT EC 
SIDELPA 
SIDUNOR 
SIMESA 
SIMUNA 
COLAR 
NSP 
SIP 

Acerías Paz del Rio S.A. 
Metalúrgica Boyaca S.A. 
Fundiciones Técnicas S.A. 
Siderurgica del Pacifico S.A. 
Siderurgica del Norte 
Siderurgica Mede!lin S.A. 
Siderurgica del Mima S.A. 
Colombiana de Arrabio Ltda. 
National Steel Pian 
Semi-integrated Plants 
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1  - ANALYSIS OF SEMI-INTEGRATED PLANTS 

Six ••mi-integrated steel pianta (SIP) 

producing rolled steel product« art at present 

in operation in Colombia.  Two of these plant« 

also produce castings and grinding balls.  The 

locations of the semi-integrated plants have been 

distinctly influenced by the natural division of 

the country into geographic zones by the Andean 

ranges which impede easy access and transport 

between the zones.  As a consequence, these plant« 

have been «et up to serve mainly the respective 

zonal markets. 

PERFORMANCE OF SEMI-INTEGRATED PLANTS 

All the six SIP are equipped with electric 

arc furnaces, ingot casting facilities and rolling 

•ills.  The names and locations of the plants are 

given belowt 

Name of the plant 
Siderurgica del Muna S.A. 
Metalúrgica Boyaca S.A. 
Siderurgica de Medellin S.A. 
Fundiciones Técnicas S.A. 
Siderurgica del Pacifico S.A. 
Siderurgica del Norte S.A. 

Locat ion 

SIMUNAÌ 
BOYACAj 
SIMESA) 

[FUTEC) 
SIDELPA) 
SIDUNOR) 

Chusaca 
Tuta 
Medellin 
Medellin 
Cali 
Barranquilla 
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5 - Analysis of Semi-integrated Plants (cont'd) 

Existing faciliti*» 

The plantwise steelmaking and rolling 

facilities ara given in Appendix 5-1»  As of May 

1975* there were 15 electric arc furnaces, 11 with 

acid lining and k  with basic lining.  One of them, 

a 10-ton furnace, had not been commissioned.  The 

grouping of the furnaces according to the size 

range is given in Table 5-1* 

Table 5-1 

DISTRIBUTION OF ARC FURNACE INSTALLATIONS 
ACCORDING TO CAPACITY 

Capacity 
tons 

Up to 5 
• 5 up to 10 
• 10 up to 15 
• 15 up to 20 
• 20 up to 30 

Total 

No, of furnaces 
installed 

6 
5 
2 
1 
1 

12 

The rolling mill facilities installed at SIP 

include bar and rod mills and light profile mills. 

The breakdown mills at these plants are in the 

380 to U50 am range and the finishing mills are 

generally of 230 to 300 mm.  The breakdown mills 

also roll some products for sale. 
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5 - Analysis of Semi-integrated Plants (cont'd) 

Raw materials and supplies 

The most important raw material of SIP is 

scrap and the bulk of the scrap requirements are 

being met from domestic sources.  Some plants have 

also occasionally used up to 20 per cent pig iron 

obtained from COLAR, the only pig iron plant in 

the country.  The other important raw materials 

and supplies available locally include limestone, 

burnt lime, ferro-silicon, sand and fire clay 

refractories. 

Besides their own ingots, SIP roll purchased 

billets obtained partly from PDR and partly through 

imports.  The available information on the supply 

and use of billets is given in Appendix 5-2. 

Dependence on imported supplissi Apart from 

importing a part of the scrap and billets required, 

SIP are totally dependent on imports for graphite 

electrodes, calcined dolomite, ferro-alloys 

(excluding a small portion of locally available 

ferro-silicon) and basic bricks. 

Past production 

The installed facilities at SIP ara designed 

for the production of bars and rods, wir« rods and 
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5 - Analysis   of   Sa«i-inta#;ratad Plant«   (cont'd) 

profilas  up  to  75   •"••     All   tha  planta  produca 

ordinary  stasi  products and  only  ona  plant  producaa 

in  addition sona   apacial stasis,   amlnly  carbon and 

low  alloy constructional  staala.      Tha  paat   product- 

ion   of   SIP  from   1965   to  197^   i«   givan   in  Tabla   5-2. 

Tabla   5-2 

PRODUCTION   OF SIP   -   I965   TO   197*» 
(thousand   tona) 

ín«°* •*î?1-/ Ordinary Spscial To**! 
1965 36.7 46.5 . 46.5 
1966 4l .2 47.2 - 47.2 
1967 49.2 47.3 3.8 51.1 
1968 59.5 54.8 7.1 61.9 
1969 63.4 55.7 16.0 71.7 

1970 59.6 66.0 19.7 85.7 
1971 77.5 76.8 14.8 91.6 
1972 96.9 101 .2 12.1 113.3 
1973 9^.1 98.3 14.4 112.7 
1974 98.8 76.0 17.6 93.6 

a/   Includss  ordinary  and spscial   staala. 

Tha  shara   of   SIP  In tha   total  national 

production  in  tarma   of  Ingot   ataal   haa   ataadily 

riaan   from  15 par   cant  in  I965   to  about   29  par 

cant   in   1974,   and   in   terras  of  rollad  products   fro« 

21   to   33 par cant   aa   ahovn in Tabla   5-3. 
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5 - Analyst* of Seal-integrated Plants (cont'd) 

Tabla 5-3 

SHARE OF SIP IN TOTAL NATIONAL PRODUCTION - 1965 TO 1971* 

1965 
I966 
I967 
I968 
1969 

I97O 
1971 
I972 
1973 
197*» 

Ingot steel Rollad itttl 
Total Total 
national   Prodn   Shara national    Prodn   Shara 
prodn of SIP  of SIP prodn of SIP  of SIP 
•000 tona '000 ton«   % "000 tona '000 tona 

241 
216 
258 
240 
272 

302 
326 
373 
357 
343 

37 
41 
49 
60 
63 

60 
78 
97 
94 
99 

15.4 
19.O 
19.0 
25.0 
23.2 

19.9 
23.9 
26.0 
26.3 
28.9 

223 
202 
210 
218 
273 

284 
302 
300 
272 
282 

47 
47 
51 
62 
72 

86 
92 
113 
113 
94 

21.1 
23.3 
24.3 
28.4 
26.4 

30.3 
30.5 
37.7 
41.5 
33.3 

Analvi» of installed capacity 

SIP hava supplied information on thoir 

installed capacitias for stsalmaking and rolling. 

However, as aach plant has basad its satinata on 

diffaront assumptions and norms, th* data furnishsd 

by SIP hava baan analysed to datarmina the capacities 

on a more rational and uniform basis. 
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5 - Analyaie of Semi-integrated Plant« (cont'd) 

The Installed capacity for ateelmaking ha» 

been eatimated on tha following uniform baaiai 

Ordinary  Spacial and 
ataal   alloy ataal 

3.2 k 
7.5 6 
300 300 
0.9 0.9 

90% 90% 
92% 92% 
85% 70% 

Elactric arc furnaca 

Average heat time, hra      .. 
Average heats/furnace/day (No) 
Availability of daya/year 
Utiliaation factor 

Yielda 

Metallic charge to liquid ateel 
Liquid steel to ingot       . . 
Ingot to finished product   .. 

Baaed on the aforementioned assumptions, 

the installed ingot ateel capacity of SIP haa been 

eatimated at about 230,000 tona per annum in terma 

of ordinary ateel.  Thia doea not include the capacity 

of one 10-ton furnace which haa not been commiaalonad. 

Also, in the caae of FUTEC which makes primarily 

ateel caatinga, it haa been aaaumed that only 

50 per cent of the ateelmaking capacity may be 

available for ingot steel production. 

Taking into account the types of milla, tha 

reheating capacitiea, tha typea of producta rolled, 

and the mill availability and utiliaation, the 
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5 - Analysis of Semi-integrated Plant« (cont'd) 

existing rolling capacity is estimated at 

270,000 tons of salabla rollad products.  It 

•ay bs notad that in tarns of tha estimated 

ingot stoal capacity of 230,000 tons, tha 

rollad products would correspond to only 

19*tt000 tons par annum.  This would indicata 

that thara ia surplus rolling capacity ovar and 

abova that needed for rolling SIP*s own ingots. 

Analysis of capacity utilisation 

Tha capacity utilisation in the context of 

the installed capacity and the Market for SIP 

during the last decade have been analyaed.  The 

market for rolled products of SIP has been 

calculated by adding the export to the apparent 

consumption and deducting the production of PDR. 

All the production, import and export figures 

utilized for this exercise relate only to the 

categoriea and sizes which could be produced by 

SIP.  For analysing the ingot capacity utilisation, 

the market for rolled products of SIP has been 

indicated in terms of ingot steel equivalent. 

It would be observed from Fig 5-1 on the 

next page that the growth in installed ingot 
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5  -  Analysis   of   Semi-integrated Plant«   (cont'd) 

capacity of  SIP  had generally  followed   the  trend 

in  the   growth   of   the  markat   for  SIP.      The   capacity 

utilisation  in   terms   of  actual   ingot   production 

was   the»   highest   in   1967   (about   75  P«r   cent),   but 

declinad   to  k3   per  cent   in   197^,   primarily  due   to 

rising   scrap  shortage.     However,   in   terms   of 

market   coverage,   the   ingot   production   actually 

improved  from   a   low   35  per   cent   in   1970   to 

65  per   cent   in   197^  which   was   as  good   as   the 

previous  best   in   1967  and    I968.     This   was,   no  doubt, 

largely   due   to   the   sharp   decline   in   the   market   for 

SIP  after   1970.      However,    the   market   is   bound   to 

recover   and,   therefore,   it   is   imperative   to  plan 

for   augmenting   the   supply   of  metallics   to   SIP   to 

enable   fuller   utilisation   of   the   installed 

capacity. 

The rolling  capacity   utilisation   of  SIP  is 

analysed  in Fig   5-2.     It   would  be  noted   that   the 

rolling   capacity  rose  sharply  between   I969  and   1971 

and   thereafter   the   increase   was   gradual   till   I97U. 

The   capacity  utilisation   of   rolling  mills  has  been 

generally about   kO  per  cent   during  the   period  under 

review,    the  maximum being   about   60  per   cent   in   I965 
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5 - Analysis of Semi-integrated Plants (cont'd) 

and 1969.  This is, however, lower than the ingot 

capacity utilisation, specially because the rolling 

capacity has always been higher than the ingot 

capacity.  In terras of the market attended, a 

maximum of 90 per cent was achieved in 1968, but 

thereafter it fell to about 60 per cent in 1971. 

mainly because of the installation of additional 

rolling capacity.  From 1972, it has improved to 

about 80 per cent.  The higher market coverage by 

rolled products compared to ingots has been largely 

due to increased rolling by the use of purchased 

billets. 

Technology and quality control 

Except two semi-integrated plants which have 

adopted basic steelmaking practice, all the other 

follow acid practice.  As most of the plants produce 

only rebars, the quality requirements are adequately 

met by the acid practice.  However, there is an 

increasing realization of the advantage of the basic 

practice for improving steel quality, particularly 

while using power grades of scrap.  In view of this, 

two plants are already planning to switch over to 

basic practice.  The adoption of basic practice may, 

however, become a necessity when a high proportion of 

sponge iron would come to be used as melting stock. 
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5 - Analysis of Semi-integrated Plants (cont'd) 

All plants ars equipped with laboratory 

facilities including squipment for quick analysis. 

A plant producing spscial stssls has incorporated 

necessary quality control measures such as surface 

grinding and stage inspection.  Plants contemplating 

diversification of production to include special 

steels have also plans to install similar quality 

control facilities. 

Financial performance 

An analysis of the financial operations of 

three semi-integrated plants, namely BOYACA, SIMESA 

and SIDELPA, has been made based on their annual 

reports for the period 1972 to 1971* (Appendices 5-3. 

5-4 and 5-5 respectively).  The highlights are 

summarised in Table 5-4 on the next page.  These 

three companies together contributed 80 to 85 per cent 

the total salable steel production of SIP and as such, 

the trends observed from their financial operations 

could reasonably be considered to be representative 

of the performance of the semi-integrated sector. 

It may be mentioned that the annual reports for the 

other semi-integrated plants were not available. 
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5 - Analysis of Semi-integrated Plants (cont'd) 

It is observed that there are some basic 

differences in the nature of operations of these 

three companies.  For example, the operation of 

BOYACA were based exclusively on purchased billets 

till the middle of 197^ but since then, it has 

started producing a part of its steel requirements. 

SIMESA, in addtion to rolled steel, also produces 

castings, forgings and tubes, and therefore, in the 

financial analysis of this company, it has not been 

possible to isolate the effect of the other products. 

Further, BOYACA and SIMESA have been producing 

ordinary steel, while SIDELPA has concentrated on the 

production of special steels.  In terms of rolled 

products, BOYACA has specialised in light profiles 

and SIMESA in rods and bars of ordinary steel. 

The analysis of financial performance has been 

made in terms of Colombian pesos to obviate any 

distortion due to the varying exchange rates.  From 

the ana1 sis of the financial operations the following 

general observations emerge: 

i) The average net sales income per ton of 
rolled steel has been rising steadily and 
there has been a very sharp increase in 
the year 197^. 
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5 - Analysis of Semi-integrated Planta (cont'd) 

il) The cost of sales has registered an upward 
trend, but this upward trend in costs has 
been somewhat lower compared to the increase 
in trend in sales income. 

iii) Although the interest rates are fairly high 
in Colombia, the interest and other financial 
charges do not form any significant proportion 
of the total sales income. 

iv) Investment in gross block has bei n steadily 
rising in all the plants.  Consequently, the 
annual depreciation charges have also 
registered an upward trend.  The investment 
in gross block per ton of steel produced has 
registered a steep upward trend. 

v) The cumulative effect of the above factors 
has been an upward trend in the net profit 
before tax which has risen sharply in 197**. 

vi) The provision for taxation as a percentage 
of the net profit has also risen steadily, 
with the result that the upward trend in the 
net profit after tax has not been as 
impressive as in the case of the net profit 
before tax. 

vii) It appears that the surplus fund generated 
in 197*4 due to the sharp increase in sales 
income has been utilised towards the 
repayment of long-term loans.  The dependence 
on long-term loans as a source of finance for 
increase in gross block consequently seems to 
have declined at least temporarily. 

vili) The ratio of current assets to current 
liabilities has been maintained at a 
fiarly satisfactory level in all points. 
However, the liquidity ratio, that is, the 
ratio of liquid cash to current liabilities 
has been unsatisfactory. 
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Future plans of semi-integrated plants 

Some of the SIP are planning the installation 

of additional arc furnaces, and retiring of some of 

the smaller furnaces from ingot steel production. 

Installation of continuous casting facilities and new 

rolling mills is also being contemplated by some 

plants.  Based on the information furnished and the 

replies to the questionnaire, the ingot capacity of 

SIP would rise to about 450,000 tons by I98O and 

500,000 tons by 1985.  To take advantage of the 

current domestic market, some of the plants are 

contemplating raising their production of profiles 

and wire rods, while others are considering increased 

production in their own specialised lines. 

POSSIBLE FUTURE ROLE OF SIP 

In planning the possible future role of SIP, 

a number of factors need to be taken into consideration, 

the major ones being (a) the future market for SIP; 

(b) the geographic pattern of the market; and (c) the 

possibility of specialisation and complementarity 

amongst all the steel plants including PDR. 
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5 - Analysis of Semi-integrated Plants (cont'd) 

Future market for SIP ordinary steel 

An estimate of the future demand for the 

products which could be produced by SIP has been 

derived from the market projections made in 

Chapter 3.  It is assumed that the products of SIP 

would continue to be bars and rods, wire rods, and 

light profiles up to 75 mm.  Some of these products 

are also manufactured by PDR, and in order to arrive 

at the net market demand for SIP products, the 

production by PDR of these products at full utilisation 

level of its existing mills has been deducted fron the 

projected demand.  At full mill utilisation level, the 

production by PDR of these products would be as follows! 

Bars and rods 
Ordinary wire rods 
Special wire rods 

Total 

Tons/yr 

70 ooo 
105 000 

5 000 

180 000 

The future demand for ordinary steel products 

which can be produced by SIP is given in Appendix 5-6 

and the market of SIP for these products is given 

in Table 5-5. 

5-17 



DASTUR ENGINEEKING  INI ERNATIONAL GmbH 
UMIH) NAIIMNS IMIUSI MIAI. IIIVfcLIII'VIKNr UlUiAMZATIIIN 

Final Report on The Development of 
Iron and Steel Industry in Colombia 
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Table 5-5 

MARKET   OF   SEMI-INTEGRATED   PLANTS   FOR   ORDINARY 
STEEL   IN    1980  AND   1985 

(thousand   tons) 

Bars   and  rods 
Wire   rods£/ 
Light   profiles 

Total 

1980 
Total PDR     Market     Total 

JL281 
a/ 

demand—*    prodn   of   SIP     demand^    prodn   of   SIP ,*/ 
PDR     Market 

216 
21Í» 

82 

HI 

70 
105 

U»6 
109 
82 

175        337 

379 
362 

112 
876 

70 
105 

122 

309 
257 

m 
01 

a/  Refer  Appendix   5-3. 
b/   Includes   rods   and   coils. 

Geographic   distribution   of   ordinary   steel   market 

The  geographic   pattern   of   ordinary   steel   market 

has   been  projected  on   the   following  basisi 

i)  The  domestic   market   has  been divided   into 
the   following   six   zonesi 

Zone I . . Cundinamarca,   Boyaca  and  Meta 
Zone II .. Antioquia,   Choco   and  Cordoba 
Zone III .. Valle,   Cauca   and   Narino 
Zone IV .. Santander   and  Norte  de   Santander 
Zone V .. Magdalena,   Sucre,    Bolivar, 

Atlantico,   Cesar  and   Guajira 
Zone VI .. Others 
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ii) The data made available by PDR and some of 
the semi-integrated plants for the period 
1971 to 197^ have been analysed to ascertain 
the overall pattern of domestic sales of 
their products, and grouped according to the 
zones indicated above.  On the assumption 
that the sale of flat products by PDR was 
restricted to Zone I only, the following 
pattern of market distribution has been 
derived for non-flat products: 

Zone X 
Zone II 
Zone III 
Zone IV 
Zone V 
Zone VI 

Per cent 

51 
13 
13 
10 
6. 5 
6. 5 

iii) Since the bulk of the demand for the products 
under consideration has been covered for 
domestic supply, it is assumed that the 
geographic distribution pattern of the 
imported supplies was similar. 

iv) This geographic pattern of market is presumed 
to hold good for all categories of products 
under consideration, except wire rods for 
wire drawing. 

v) With regard to wire rods for wire drawing, 
the following geographic pattern has been 
determined, on the basis of the capacities 
of the wire drawing plants located in the 
different zones, revealed by the field survey 
data: 

Zone I 
Zone IV 
Zone  V 

Per cent 

75 
21 

k 
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5 - Analysis of Semi-integrated Plants (cont'd) 

Annual zonewise market tor SIP ordinary steel 

For planning the future production programma 

of SIP, an attempt has been made to project the 

growth of the market for SIP annually from 1976 to 

1985.  This lias been worked out as follows» 

i) The year 1^7'* is taken as the base year 
and the apparent domestic consumption of 
steel in 197'4 has been considered as the 
total market. 

ii) The total demand ol the various products 
in individual years has been derived on 
the basis of geometric progression between 
the base year ( 197'*) and the terminal year 
1980, and the same methodology has been 
adopted between the two terminal years 
1980 and IWì. 

iii) To arrive at the yearwise market for SIP, 
the production of POR has been deducted 
from the total annual ciemand. 

v) For deriving the geographic pattern of 
the tiiitr'et lor SJP, it is assumed that 
PDN products won Id first meet the demand 
of Zone J, and any surplus would be sold 
first in Zone VI and then in Zone IV - 
the iegions whore the existing semi- 
integrated plants are operating. 

The product-wise zonal distribution of the 

market of SIP is given in Table 5-6 on the next page. 
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5 - Analysis of Serai-integrated Plants (cont'd) 

Future market for SIP special steels 

The future demand for special steels which can 

be produced by SIP is given in Appendix 5-7»  The 

market for SIP special steels is indicated in Table 5-7< 

Table 5-7 

MARKET FOR SPECIAL STEELS OF SEMI-INTEGRATED 
PLANTS IN 1980 AND 1985 

(thousand tons) 

1280    !28¿. 
Total PDR Market Total PDR Market 
demand^ prodn of SIP demand^ prodn of SIP 

Bars and rods 36 _ 36 80 _ 80 
Wire rods J2 -i il li -1 66 

Total 68 Jfc ài Ili -1 Jjt£ 

a/ Refer Appendix 5-7« 

Future production programme of SIP 

The future production programme of SIP has been 

evolved on the basis of the expansion envisaged for 

each plant and the appropriate zonal market it can 

serve.  The zonewise location of the semi-integrated 

plants is as follows! 

Zone   I - BOYACA and SIMUNA 
Zont  II - SIMESA and FUTEC 
Zone III - SIDELPA 
Zone  IV - SIDUNOR 
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5 - Analysis of Semi-integrated Plant» (cont'd) 

The futura development in the growth of ingot 

steel capacity, taking into account the future plants 

of SIP, is shown in Table 5-8. 

Table 5-8 

a/ 
FUTURE INGOT STEEL CAPACITY OF SEMI-INTEGRATED PLANTS-' 

(thousand tons) 

Year 

1976 
1977 
1978 
1979 
1980 

1981 
1982 
1983 
198U 
1985 

Installed ingot 
steel capacity 

230 
250 
290 
290 
i*50 

450 
¿•50 
1*50 
Í4 50 
500 

a/ In terras of ordinary steels only. 

The annual production programme of SIP is 

indicated in Table 5-9 and the zonal distribution 

of production is given in Appendix 5-8. 
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5 - Analysis of Semi-integrated Plants (cont'd) 

Tabls 5-9 

SEMI-INTEGRATED PLANTS' FUTURE PRODUCTION PROGRAMME 
(thousand tons) 

Special stesi 
Bars and Wire Light Bars and Wire 

rods rods 

6.1 

profiles 

3O.5 

Total 

76 

rods 

17.6 

rods Total 

1974    . 39. 4 17.6 

1976   . 58 15 4o 113 18 5 23 
1977   . 60 21 48 129 20 10 30 
1978   . 80 35 49 164 24 14 38 

1979   . 77 55 50 182 24 14 38 
1980  . 90 55 68 213 35 20 55 

1981  . 95 65 83 243 40 21 61 
1982  . 95 65 83 243 48 21 69 
1983  . 95 65 83 243 48 21 69 
1984  . 95 65 83 243 48 21 69 
1985  . 95 

Speciali 

65 

sation 

83 243 60 21 81 

Taking into consideration the present production 

pattern of PDR and SIP, a possible pattern of product 

specialisation by the semi-integrated plants has been 

visualized.  Apart from producing bars and rods and 

ordinary wire rods as at present, the semi-integrated 

plants could specialise in special steels including 

special steel wire rods, and ordinary steel light 

profiles. 

Melting stock situation 

For the future production programme envisaged 

for SIP, the yearwise purchased scrap requirements, 
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5 - Analysis of Semi-integrated Plants (cont'd) 

availability of domestic scrap and resulting 

shortfalls are detailed in Appendix 5-9.  It 

would be noted that the scrap shortfall increases 

from about 50,000 tons in 1976 to about 

200,000 tons in 1981.  This emphasises the 

necessity of taking appropriate measures early 

to make up for the scrap shortfalls and to ensure 

full utilisation of SIP. 

The shortfalls in scrap could be met by 

taking  ne or more of the following measures! 

il the use of imported billets, 
ii) the use of imported scrap, and 

iii) the use of sponge iron. 

The vagaries of the international market in 

billets and scrap are well known and from a long-term 

viewpoint, dependence on the international markets 

for large supplies may not be advisable.  From the 

available information, it is noted that none of the 

existing plants in the other Andean countries have 

plants to produce salable billets on a long-term 

basis and, therefore, regular supplies of billets 

from these sources may not be feasible.  Further, 

judging from the prices of imported billet and 

imported scrap obtaining in Colombia (May 1975)t 
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5 - Analysis of Semi-integrated Plants (cont'd) 

it Is considerad mora tconoaical to produca and 

usa sponga iron as will ba avidant from tha astimatas 

of tha ralativa costs of staal production with 

alternativa matallie charges, discussed later in 

thia chapter.  Therefore, it is propoaad to stake up 

these scrap shortfalls by tha use of aponga iron, 

for which requisite direct reduction facilities have 

to be installed.  However, until auch tine as these 

facilitiea go into production, tha scrap requirements 

will have to be met through imports.  Alternatively, 

billets will have to be imported for the duration. 

The planning of direct reduction plants, 

however, has to be viewed in the larger context of 

the national steel programme and not in isolation, 

to serve merely the existing semi-integrated planta. 

Therefore, the question of setting up direct reduction 

plants has been diacussed later in Chapter 8 taking 

into account PDR expansion as well as the requirements 

of the new steel capacity to be aet up. 

INVESTMENTS AND OPERATING COSTS 

Investments for new facilities 

For augmenting the ingot steel capacity of SIP 

from the present level of about 230,000 tons to 
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5   - Analysis  of   Semi-integrated   Plants   (cont'd) 

500,000   tons   in   1985,   additional   electric   arc 

furnaces,   ingot   casting/continuous   casting   and 

rolling   mill   facilities  would  have   to  be   installed. 

Taking   into   account   the  data   furnished  by   some   of 

the  semi-integrated plants,   the   investments   for 

such expansion  are  estimated   to   be  of   the   order   of 

US   $  66   million.      It   needs   to  be   emphasised,   however, 

that   separate   studies   for  individual   plants  would 

have  to   be   carried  out   to   identify  the   specific 

balancing facilities  required   to   enable   the   full 

utilisation   of  the   installed  capacity  as  well  as 

to  prepare  more  precise  estimates  of  the  costs  of 

the  costs  of   expansion. 

Based   on  the  expansion   schemes   of  individual 

plants   considered  for   the  development   programme, 

it  is  visualised   the  phasing  of   investment   could  be 

as   shown  in   Table   3-10. 
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Table 5-10 

PRELIMINARY PHASING OF INVESTMENT 
FOR EXPANSION OF SIP 

(million US $) 

Year 

1975 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Investment 

Total 

5. 0 
15 5 
16 0 
20 5 

5 0 

1 .0 
2 .5 
0 

66 .0 

Operating cost 

The available data on operating costs indicate 

that the cost of production of ingot steel and rolled 

products varies from plant to plant.  In 197**» the 

weighted average works cost of ingot steel (excluding 

fixed charges) in SIP (adopting mainly acid practice) 

was US $ 127 per ton comprising US $   76 for scrap and 

US $ 51 for other costs, and the weighted average ingot 

rolling cost was US $ 52 per ton.  The relative costs 

of production of SIP for operating with different 

metallic charges have been worked out on the basis of 

the following assumptions! 
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i) The cost estimates relate to 1975 price 
levels.  For the 197** production level, 
assuming no change in technology/process, 
it is surmised that the weighted averaged 
cost would be 10 per cent high in 1975 
than in 197^. 

ii) The cost of imported scrap as delivered to 
SIP would be about US $ 1**7 per ton, as 
prevailing in Colombia in May 1975« 

iii) The cost of imported billets as delivered 
to SIP would be about US $   267 per ton, as 
prevailing in Colombia in May 1975. 

iv) The average cost of sponge iron distributed 
to SIP would be US $ 113 per ton. 

v) With 100% scrap charge and adoption of 
basic steelmaking practice, the works 
cost of ingot excluding the cost of 
scrap, would be 10% higher than that 
for acid practice. 

vi) With better utilisation of the electric 
arc furnaces, the works cost of ingot 
steel would decrease by about 10% compared 
to the 197^ utilisation level. 

vii) The operating cost of rolling mills in 
1975, assuming full utilisation level, 
would continue to be the same as in 
1974 because, while there would be a 
10% escalation in the cost in 1975. a 
similar reduction in the operating 
costs would accrue from the better 
utilisation of the mills. 

The relative works costs of rolled steel using 

the two alternative metallic charges (domestic/imported 

scrap domestic scrap/sponge iron) in the arc furnace 

have been worked out as follows} 
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Alt. 1 Alt. 2 

METALLIC CHARGE TO ARC FURNACE. # 

Domestic scrap 
Imported scrap 
Sponge iron 

COST OF INGOT. US $ PER TON 

Scrap/sponge charged 
Other costs 

Works cost of ingot 

ROLLED STEEL. US È   PER TON 

Ingots 
Operating cost 

Average works cost of 
rolled products 

. . 50 50 

. . 50 - 
, , - 50 

116 

-ii 

171 

209 
i2 

261 

Say  260 

10U 
>6 

160 

195 
• 2 

2k 

2k 

It would be noted that with the use of sponge 

iron, the work« cost of steel would be lower by about 

US $ 15 per ton.  The cost of rolled products from 

ingots would be lower than that from imported billets, 

because cost of imported billets itself is US $ 267 P«r 

ton. 
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6 - EXPANSION OF ACERÍAS PAZ DEL RIO S.A. 

Acerías Paz del Rio S.A. (PDR) owns and operates 

the only integrated steel plant in Colombia.  The plant 

is located at Belencito, and exploits its own captive 

sources of iron ore, coal and limestone situated in 

the close vicinity to the plant.  It mainly serves 

the market around Bogota, the largest steel consuming 

centre in the country. 

Existing facilities 

The present crude steel capacity of the plant is 

300,000 tons per year.  The major production facilities 

include coke ovens, sintering plant, blast furnace, 

Thomas converters, electric arc furnace, slabbing 

and blooming mill, billet-structural mill, merchant 

mill, wire drawing facilities, steckel mill and 

sheet mill (see Appendix 6-1). 

PERFORMANCE OF PDR 

Production 

The production of ingot steel and salable steel 

products at PDR from 1970 to 197^ i» shown in Table 6-1. 
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Table 6-1 

PRODUCTION OF PDR FROM 1970 TO 197^ 
(thousand tons) 

steel—* 

2^2.0 I98.I 
2U8.2 210.5 
276.O 186.9 
262.6 159.5 
2^.0 188.2 

1970 
1971 
1972 
1973 
197U 

a/ Excluding salable billets. 

Capacity utilisation 

In terms of ingot steel, the capacity utilisation 

of PDR has ranged between 80 and 92 per cent during 

the last five years.  The ingot steel production was 

the highest in 1972, but there has been a downward 

trend since, mainly due to hot metal shortage arising 

from inadequate coke availability. 

The rolling mill utilisation has been low, 

only about 30 per cent, mainly because of the flat 

product line.  The steckel mill with a capacity of 

1*00,000 tons per year was installed in 1968, but its 

utilisation in 197^ was only to the extent of about 

8 per cent.  This gross under-utilisation of the 

flat product line has resulted from inadequate iron 

and steelmaking capacity as well as the absence of 

downstream cold rolling facilities which are essential 

for marketing the flat product. 
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Technology 

The ore utilised at the blast furnace is 

characterised by low iron and high silica contents, 

which result in high slag volume and high coke rate. 

Some improvement in the blast furnace productivity 

has been achieved by adopting fuel oil injection and 

utilising fluxed sinter in the burden.  However, 

it has been observed that the stock movements with 

the use of fluxed sinter in the burden are not 

satisfactory and consequently, frequent jerking of the 

furnace has to be resorted to.  The problem of the 

bad furnace movement needs to be investigated and this 

will involve a detailed investigation of the quality 

of sinter produced.  These investigations should be 

conducted at the earliest, to enable appropriate 

decision on the optimum proportion of sinter in the 

burden in the future.  Suitable ore preparation and 

agglomeration facilities will have to be selected on 

the basis of the results of these investigations. 

Due to the limitations imposed by the hot blast 

stoves, oxygen enrichment of the blast is being 

contemplated.  However, the benefits in terms of 
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improved productivity that would accrue from such 

a practice would largely depend on the control 

exercised on the burden movamene in the furnace. 

One of the major reasons of the fluctuations 

in the quality of hot metal is the irregular burden 

descent. 

In view of the high phosphorous content of 

iron ore and the consequent high phosphorous content 

of the hot metal, Thomas process of steelmaking is 

adopted.  However, with the adoption of the bottom- 

blown oxygen process, it could be possible to augment 

the production of the existing meltshop and to bring 

about considerable reduction in the steel cost.  The 

effect of the adoption of oxygen steelmaking process 

is discussed later in this chapter. 

Dependence on Imported supplies 

The major imported supplies at PDR include baisc 

refractories - magnesite and sintered dolomite - and 

bulk of the ferro-alloys.  Dependence on these imports 

would continue in future, till such time as suitable 

local sources of supply of these materials are 

established.  Also, with the commissioning of the cold 

rolling mill complex, slabs would have to be imported 

till the iron and steelmaking capacities are suitably 

expanded. 
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Financial performance 

The financial performance of PDR from 1970 to 

I97U has been analysed on the basis of the annual 

reports and is presented in Appendix 6-2.  This 

analysis is prepared primarily to determine the 

important financial ratios as well as to establish 

the trends in sales income, manufacturing costs and 

other expenses.  The analysis has been carried out 

in Colombian pesos (and not in US $) to obviate any 

distortion arising out of varying exchange rates. 

The conclusions emerging from this analysis are as 

follows: 

i) Though the tonnages of steel sold during the 
years 1970 and 197*+ were approximately the 
same, the net sales income in 197** was almost 
double that of 1970, because the average sales 
price per ton increased from Colombian pesos 
3,468 in 1970 to Colombian pesos 6,868 in 

197**. 

ii) The cost of sales (excluding depreciation) as 
percentage of sales realisation has remained 
steady at about 60 per cent for the period 
under review except for the year 1973 * when 
it was as high as about 70 per cent.  This 
indicates that the costs have also maintained 
an upward trend in harmony with the increasing 
average sales price per ton of steel. 

iii) The administrative and sales expenses have also 
risen in almost the same proportion as the 
increase in sales income and the cost of sales. 
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iv) The interest and other financial charges as 
a percentage of total sales income decreased 
from about 3.3 per cent in 1970 to about 
2.3 per cent in 197^. 

v) The depreciation provision was maintained at 
a fairly steady level (between Colombian pesos 
56 million and Colombian pesos 7U  million) 
during the period 1970 and 1973.  However, 
this sharply rose in 197*4 to Colombian pesos 1^8, 
which was more than double that of 1973.  This 
is apparently due to statutory obligations and 
not on account of a corresponding increase in 
the gross assets brought into use during the 
year. 

vi) The net profit before tax increased from 
Colombian pesos 150 million in 1970 to Colombian 
pesos 353 million in 197^* * an increase of 
136 per cent.  This indicates an improvement 
in the profitability trend, since the net sales 
income rose during the period by 98 per cent. 
The net profit before tax in 197^ was about 
25 per cent of the net sales income.  However, 
the provision for tax as a percentage of net 
sales income registered a sharp increase from 
1.7 per cent in 1970 to about 10 per cent in 
197^.  Therefore, the net profit after provision 
for tax has registered an increase of only 
53 per cent as compared to an increase of 
136 per cent in the net profit before provision 
for tax. 

vii) The payments in respect of salaries and wages 
rose from about Colombian pesos 159 million in 
1970 to Colombian pesos 291 million in 1972*» 
corresponding to an increase of about 83 per cent. 

viii) The shareholders* equity (share capital plus 
legal reserves) rose from Colombian pesos 
850 million in 1970 to Colombian pesos 917 million 
in 1971 and thereafter it has remained the same 
up to 197^. 

ix) The long term loans have increased from 
Colombian pesos 400 million in 1970 to 
Colombian pesos U98 million in 1972*.  Conse- 
quently, the ratio of shareholders1 equity 
to long term loans has declined from 2.1 |1 in 
1970 to 1.8« 1 in 197*+. 
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x)   The   gross   block  has   increased   from Colombian 
pesos   1,359  million   in   1970   to   Colombian 
pesos  2,039  million   in   197*+.     Consequently, 
the   investment   in   gross   block  per   ton   of 
finished   steel   produced   has   increased   from 
Colombian   pesos   6,636   in   1970   to   Colombian 
pesos   10,447   in   1974. 

xi)   The   ratio   of   gross   block   to   shareholders* 
equity has  risen   from   I.61I    in   1970   to 
2.2s 1   in   1974.     The   ratio   of   gross  block 
to   long   term   loans   has   also   increased   from 
3.U1I   in   1970   to   4.1:1    in   1974. 

xii)   The   ratio   of   current   assets   to   current 
liabilities   is   fairly   satisfactory  throughout 
the   period  under   review,   ranging   from 
3.I1I   to   2.2:1,   the   lowest   figure  being   in 
1974. 

xiii)   The   ratio   of   liquid   cash   to   current   liabilities 
was   at  an  unsatisfactory  level   of   1,0s11.2   at 
the   end   of  the  year   1972.      However,   it   improved 
to   1.0:1.3  at   the   end   of   1972*. 

CURRENT   IMPROVEMENT  PROGRAMME 

The   Current   Improvement   Programme   envisages   the 

installation   of  a   coke   oven  battery   and   cold  rolling 

mill   facilities.      This   programme   is   essential   for 

balancing  the   existing  facilities  and  should  be 

implemented   at   the   earliest. 

Coke   oven  battery  No.2 

A new 57-oven coke battery with a rated capacity 

of 355,000 ton« of coke per year is under construction 

(May   1975)   and  is   expected   to   go  on   stream in   1975. 
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On completion, the existing coke oven battery No.1 

and the three beehive ovens are expected to be phased 

out of operation and the purchase of beehive coke 

terminated.  Improvements are being made to the 

existing by-product facilities to enable the handling 

of the excess gas from the new battery.  The estimated 

cost for the new coke oven facilities is US $ 16 million 

(PDR expansion feasibility report, October 1973). 

Cold rolling mill complex 

Cold rolling facilities are envisaged to bo 

installed in two stages.  In the first stage, a 

1,350 mm (5U in) ¿4-high single strand reversing mill 

having a capacity of about 2^0,000 tons per year with 

necessary hydrochloric acid continuous pickling line, 

stock annealing furnaces, a temper mill and coil strip 

finishing comprising slitting, trimming and shearing 

line is proposed to be installed.  The feasibility 

report on PDR expansion envisages that the first 

stage will become operative in 1978. 

The second stage envisages essentially the 

duplication of the first mill, but with additional 

facilities to roll light guage black plates and 

electrolytic cleaning line.  The second stage is 

expected to go on stream by 1983. 
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In order to meet the power requirement of 

the cold mill, a new sub-station with two 115 kV 

feeders from Palpa thermal power plant is proposed 

to be installed. 

The investment for the cold rolling mill 

facilities with i acessary auxiliaries has been 

estimated at about US $   120 million (updated 

feasibility report, 1975). 

EXISTING EXPANSION SCHEME 

A feasibility report on the expansion of PDR 

was prepared in October 1973 and updated in February 

1975.  This study envisages raising the crude steel 

capacity of the plant from the present level of 

300,000 tons per year to one million tons.  This 

expansion scheme is referred to as PDR-I in this study, 

Product-mix: PDR-I 

Based on the market study carried out by PDR 

in 1971 and 1972, the following product-mix has been 

envisaged for PDR-I in the feasibility report: 

1?80 1985 
tons tons 

Flat products      ..    223 000 375 000 
Non-flat products  ..    236 000 J6k  000 
Billets for sale   ..     7** 000 57 OOP 

Total    ..    533 000 796 000 
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Additional facilitieai PDR-I 

The additional production facilities  n PDR-I 

include a sinter plant, a coke oven battery and a 

blast furnace; a completely new steelmelt shop 

(based on bottom-blown oxygen process) which will 

replace the existing Thomas converter shop; a billet 

mill and a wire rod mill.  It is also planned to 

develop the iron ore and coal mines to meet the 

increased requirements of raw materials. 

The expansion facilities were scheduled for 

start-up on January 1st 1980, on the assumption that 

the implementation would commence on January 1st, 1976, 

according to the feasibility report. 

ALTERNATIVE EXPANSION POSSIBILITIES 

Before taking a final decision on PDR expansion 

based on the above proposals, it may be worthwhile 

examining any other possible alternative which is 

likely to be more economical. 

The installation of new steelmelt shops based 

on oxygen processes is generally a two-stage approach, 

wherein two converters are installed in the first stage, 

and the capacity of the shop is doubled by the installation 

of a third converter at a later date.  This concept is 
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a common feature in most steel k lants in the world, 

and is also being followed in the expansion programmes 

of the integrated steel plants in two other Andean 

countries - Peru and Chile. 

PDR's case 

In the case of PDR, the ultimate expansion 

would be only around 1 million tons, primarily due 

to limitations of the iron ore reserves.  Besides, 

there may be difficulties of product distribution to 

the consumers.  Therefore, it may not be advisable to 

install a new steelmelt shop with two 100-ton converters 

to produce about 1 million tons as proposed in PDR-I, 

when there is no possibility of doubling the capacity 

by adding a third converter.  As an alternative, it 

may be worthwhile examining the possibilities of 

augmenting the capacity of the existing Thomas 

converter shop, instead of retiring it.  The Thomas 

shop at Belencito is relatively modern and still 

young to be retired. 

Conversion of Thomas shop to bottom-blown oxygen process 

The development of bottom-blown oxygen process 

in recent years has presented unique opportunities co 

Thomas shops to substantially increase their outputs 

from the existing converters, with only marginal 
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additional investment.  The change-over can be 

effected speedily, with minimum disruption to 

existing production.  Several Thomas shops in 

Europe, which are 30 to 50 years old, have adopted 

with advantage this new process, variously known 

as OBM, LWS and Q-BOP. 

Typical examples of Thomas shop conversion 

The Rochling Steelworks at Völklingen is 

kO   years old.  This plant had a crude steel capacity 

of 1.3 million tons from a Thomas shop with six 

25-ton converters.  One of the converters has now 

been shut down and the remaining five have been 

modified to the OBM process.  These converters after 

modification to OBM are now capable of tapping ^0-ton 

heats.  However, due to the limitations of the auxiliary 

equipment, only 30-ton heats are tapped and about 

1.3 million tons per year is produced.  When the 

auxiliary equipment is modified and UO-ton heats are 

tapped, a production of 1.68 million tons is expected 

from the five converters. 

At Rodange, originally there were five 20-ton 

Thomas converters with an annual capacity of 420,000 tons 

One of them has been converted to LO/AC and the other 
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four modified to OBM, by which the capacity has been 

raised to 800,000 tons per year.  The actual production 

in 197*4 was 716,000 tons.  The OBM converters tap 26 to 

28 tons per heat.  The plant management is confident, 

however, that 30-ton heats can be tapped, provided 

the crane capacities and other auxiliary facilities 

are suitably modified to handle larger heats. 

The La Chiers plant at Longwy has modified their 

Thomas converters to the LWS process.  The LWS is 

similar to the OBM, except that it uses oil for 

endothermic shielding of the converter bottom 

refractories, instead of natural gas, propane or 

butane employed in the OBM process.  Originally, 

there were five 19-ton converters and the maximum 

production was only 680,000 tons.  The converters tap 

33-ton heats after conversion to LWS, and in 197^ the 

production rose to 7^0,000 tons.  The current operating 

rate is about 900,000 tons per year with 85 heats per 

day (maximum 99 heats) and it is expected to reach 

1 million tons shortly. 

ALTERNATIVE SCHEMES FOR PDR EXPANSION 

In the light of the foregoing considerations, 

the expansion of PDR through the conversion of the 

existing Thomas shop to oxygen bottom-blown process 
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would merit serious consideration.  Two alternative 

schemes of PDR expansion, PDR-II and PDR-III, have 

therefore been developed on the following basis: 

PDR-II 

PDR will fully utilise its existing hot 
rolling mills. 

The new wire rod mill as well as the new billet 
mill proposed in PDR-I will not be installed. 

PDR-III 

The new wire rod mill of 200,000 tons per year 
capacity proposed in PDR-I will be installed. 

With the adoption of continuous billet casting, 
the new billet mill proposed in PDR-I will not 
be required. 

Product-mix i PDR-TT and PDR-III 

The product-mix for PDR-II and PDR-III has been 

evolved on the basis of the demand projections made 

in this study, taking into account the existing and 

additional rolling facilities proposed to be installed, 

These are given in Table '-2. 
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Table 6-2 

PRODUCT-MIX FOR PDR-II AND PDR-III 
(thousand tons) 

PDR- • II PDR- -III 
1?80 1985 1980 1985 

Flat Products 

94 
1 10 

31 
240 
60 

94 
1 10 

Hot rolled        . • 
Cold rolled       . . 
Tin plate         . • 

31 
240 
60 

Sub-total  . . 204 331 204 331 

Non-flat products 

Wire rods         . . 1 10 110 110 200 
Light profiles, bars 

and rods        • • 70 70 70 180 
Medium profiles   . . 10 _J0 10 30 

Sub-total  .. 190 210 190 410 

Salable billets ~ ** " 14 

Total 394 541 22h. 755 

Crude steel requirement : PDR-II and PDR- -in 

The total crude steel requirement for the 

envisaged production programme in 1985 as well as 

the production from the electric arc furnace and the 

bottom-blown oxygen process of PDR-II and PDR-III 

would be as followst 

Electric steel    .. 
Oxygen steel     . . 

Total requirement .. 

PDR-II PDR-III 
'000 tons '000 tons 

40 40 
685 912 

725 ¿22 
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With regard to the bottom-blown oxygen process, 

as there ia no natural gas availabia at Belencito, 

the adoption of LWS procasa using fual oil haa baan 

conaidarad.  For meeting the crude steel requirements, 

in addition to converting the existing three Thomas 

converters to LWS process, it would be necessary to 

install one new converter in PDR-II and two new 

converters in PDR-III.  The new converters would be 

of the same size.  It may be mentioned that there is 

already specific provision for adding a fourth 

converter in the Thomas shop. 

Ma.lor additional facilities! PDR-II and PDR-III 

The major additional production facilities to 

be installed during expansion under PDR-II and PDR-III 

are given in Appendix 6-3. 

In addition to the major production units 

indicated in Appendix 6-3, the iron ore, coal and 

limestone mines would have to be suitably expanded 

to meet the raw material requirements.  The raw material 

handling and stocking facilities at the plant would also 

be suitably expanded.  The requisite steam raising 

capacities, turbo blowers, balancing facilities for 

power supply and other utility systems including the 

conversion of the existing plant water system to a 

recirculating system, will be installed. 
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Material flow sheet»! PDR-II and PDR-III 

The material flow sheets for PDR-II and 

PDR-III are shown in Figures 6-1 and 6-2 

respectively.  The annual requirements of major 

raw materials and the production of major units 

at full rated capacity are given below» 

PDR-II        PDR-III 
•000 tons /yr '000 tons/yr 

Iron ore 
Raw coal 
Limestone 

•• 1 
1 

¿+70 
¿*00 
720 

2 
1 
OOO 
875 
960 

Gross coke 
Sinter 
Hot metal 

•• 1 
625 
250 
670 

1 
8U5 
825 
900 

Crude steel 
Ingot 
C.C. blooms/bill« >ts 

57^ 
150 

57^ 
378 

Rolled products 5U1 755 

With the adoption of LWS process, it would be 

necessary to purchase some coolant to supplement the 

plant return scrap available after meeting the arc 

furnace requirements.  The use of purchased ores/pellets 

has been considered for this study. 

Phasing of construction! PDR-II and PDR-III 

Keeping in view the growing domestic demand 

for flat products and the possible completion of the 

cold »ill ahead of the rest of the expansion, it would 
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be advantageous to augment the steel production at 

the earliest, by improved exploitation of the existing 

blast furnace and Thomas converter shop, which would 

reduce the import of slabs to some extent.  Accordingly, 

both PDH-II and PDR-III can be implemented in two 

phases, the work on both the phases to start 

concurrently from 1977 a« follows: 

Phase 1 - 380,000 tons crude steel per year 

Increase the hot metal production from existing 
blast furnace to 330,000 tons per year with 
oxygen injection.  This could yield 3^0,000 
tons of crude steel which can be marie by 
modifying the existing 3 Thomas converters to 
LWS.  Together with U0,000 tons from the 
existing arc furnace, the ingot steel production 
would be 380,000 tons.  The completion of Phase 1 
will be determined mainly by the time required 
to install the oxygen plant which may take about 
2 years.  Thus Phase 1 would become operative 
by 1979. 

Phase 2 - total crude steel capacity 

Work on Phase 2 will start concurrently with 
Phase 1, and may require about k   years to 
complete.  Phase 2 will therefore become 
operative by about 1981 and the total crude 
capacity would be installed by then as 
follows : 

PDR-II 
PDR-III 

725 000 tons 
952 000 tons 
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COMPARISON OF EXPANSION SCHEMES 

Major milestones 

The major milestones in the implementation of 

the three expansion schemes as well as the installation 

of the cold rolling facilities under the Current 

Improvement Programme are assumed as followst 

a) Investment decision to be taken before 
end of 1976. 

b) The work on the installation of the first 
stage cold rolling facilities would start 
in January 1977 and commence operations in 
1979. 

c) The work on the development of mines and the 
installation of new production facilities 
under the expansion schemes would start in 
1977 and would be completed in I98O.  The 
production from the new facilities would 
commence in 1981. 

d) The Phase 1 facilities of PDR-II and PDR-III 
would become operative in 1979 with the higher 
hot metal availability from the existing blast 
furnace. 

•) The installation of the second stage cold 
rolling facilities would be initiated in 
early 1981 and would start operation in 1983» 

Production programme 

The annual production programmes of PDR-I, 

PDR-II and PDR-III are presented in Table 6-3.  The 

production programme of PDR-I has been derived from 

the feasibility report on PDR expansion, taking into 

account the differences in the construction schedule 
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given in the feasibility report and as discussed 

above.  For PDR-II and PDR-III the production 

programme has been developed taking into account 

the normal time required to bring up the new 

facilities to rated production and the proposed 

construction schedule. 

It will be noted that in 1985 (at full 

production level) the production of flat products 

indicated in PDR-I is higher than that indicated in 

PDR-II and PDR-III.  This is because, while PDR has 

indicated the rated capacity of the steckel mill as 

400,000 tons per year, in the feasibility report of 

PDR expansion, the rated capacity of this mill has 

been assumed as 442,000 tons per year and no adjust- 

ments have been made for this in the PDR-I scheme 

presented in this study. 

Capital cost 

The relative costs of new facilities to be 

installed for the three alternative schemes of 

expansion are given in Appendix 6-4 and summarised 

in Table 6-4.  These estimates do not include 

preliminary expenses, interest during construction, 

start-up, commissioning and escalation. 
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Table 6-4 

PRELIMINARY   CAPITAL   COST   ESTIMATES   FOR   NEW 
FACILITIES   FOR   EXPANSION   SCHEMES»/ 

Additional Cost   for Cost   per   ton 
crude   steel additional of   additional 

Expansion    scheme        capacity facilities capacity  
' OOO   tons mill   US   S US   » 

POR-I 
PDR-I1 
PDR-III 

700 
42 5 
6 52 

4M 
2 2 3 
388 

6')0 
520 
595 

a/   Excludes   the   investments   on   Current   Improvement 
Programme. 

The   investments   on   the   major   steelmaking 

facilities   to   be   installed   in   Phase    1   of   PDR-1I   and 

PDR-III   would   be   ol    the   order   of    US   8    1 I   million. 

The   preliminary   phasing   of   annual   expenses   for 

the   installation   of   the   cold   rolling  mills   under   the 

Current   Improvement   Programme   and   for   the   new 

facilities   for   expansion   is   given   in   Appendix   6-5. 

Works   cost 

The   average  works   cost   per   ton   of    rolled   steel 

(excluding  depreciation   and   interest   charges)    for   the 

three   expansion   schemes   has   been   estimated   and   compared 

with   that   obtaining   in   10?^   at   FDR   in  Table   6-5.      The 

costs   for   the   expansion   schemes   have   been   calculated 

on   the   basis   of   the    -Basic   unit   costs'    indicated   in 
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the feasibility report for expansion (updated in 

1975)» and also on the basis of the costs of major 

raw materials furnished by PDR to the Consultants. 

Table 6-5 

PDR   -   AVERAGE   WORKS   COST  PER   TON   ROLLED   STEEL, 
197*+   AND   AFTER   EXPANSION 

197*+ 

PDR-I 
PDR-II 
PDR-III 

Salable 
steel 

'000   tons 

193 

79.? 
541 
7T> 

Average   works   cost 
Relative»/ Adopted^/ 
US S/ton 

t45£/ 

128^/ 
132 
129 

US   $/ton 

134 
138 
135 

a/     Based   on   'Basic   unit   costs'    of   feasibility   report 
and   excludes  depreciation   and   interest   charges. 

b/     Based   on major  raw  material   prices   given  by   PDR   to 
Consultants.      These   costs   have   been   adopted   in 
the   study. 

çj     Derived   from   197^+   Annual   Report.      Total   cost   of 
sales,   Colombian   pesos   998   million   less   depreciation 
and   amortisation   charges   Colombian   pesos    157   million 
gives   the   annual   manufacturing   cost   of   Colombian 
pesos   841    million,    which    for    193,000   tons   salable 
steel   gives   an   average   works   cost   of  Colombian 
pesos   4,3 58   per   ton   or   tTS   S    l45   per   ton. 

ri/     Feasibility   rpport   on   PDR   expansion   (updated   1 °> 7 5 ) 
indicates   an   annual   manufacturing   expenses   o 1" 
Colombian   pesos   3,008   million    for   792,000   tons 
which  gives   an   average   works   cost   of   Colombian 
pesos   3,798  per   ton   or   US   $   127   per   ton. 

From  Table   6-5,    it   would   be   noted   that   the 

relative   average   cost   of   finished   steel   after   expansion 

would   be   about   88  per   cent   to   90   per   cent   of   that   in   1974. 
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This saving arises from better utilisation of the 

existing facilities, expansion of the plant and the 

adoption of bottom-blown oxygen process.  Further, 

the costs adopted in the study for the expansion 

schemes is about US S 6 per ton higher than the 

relative costs due to the differences in unit prices 

of major raw materials indicated by PI)H and those 

adopted in the feasibility report. 

Depreciation and interest charges 

The depreciation and interest charges have been 

worked out as follows: 

i) For the existing facilities, the depreciation 
charges as provided in 197^ have been assumed 
to be constant for future years. 

ii) The depreciation and interest charges for the 
coke oven battery No. 2 and the cold rolling 
mill complex being installed under the Current 
Improvement Programme, and the additional 
facilities to be installed, have been provided 
on a straight line basis at the rate of 15 per 
cent of the estimated additional cost of these 
facilities. 

On the above basis, the estimated depreciation 

and interest charges for the three alternative schemes 

of expansion are given in Table 6-6, on the next page. 

From Table 6-6 it would be observed that after 

installation of new facilities, the depreciation and 
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interest charges are expected to rise between 

US $ 8k   to US $ 93 per ton of salable steel compared 

to the charges for 197^.  The increased depreciation 

and interest charges would therefore result in an 

increase in the total cost of production of slable 

steel. 

Table 6-6 

ESTIMATE OF DEPRECIATION AND INTEREST CHARGES 

1974 
1985 

PDR-I   PDR-II  PDR-III 

Depreciation on exist- 
ing faci litiesâ/ 

Depreciation and interest 
charges on Current , , 
Improvement Programme—' 

Depreciation and interest 
charges on new facili- 
ties for expansion^/ .. 

Total 

Mill US S 

Mill US $  - 

Mill US % 

Mill US $ 

Salable steel production   '000 tons 193 

Depreciation and interest 
charges . .  US $/ton   21 

20 

1 \h 

20 

10[ 

20 

66 21 ¿ä 

22 21 82 

792 5*»1 2J2¿ 

109 

a/  Depreciation charges as per 197^ Annual Report is Colombian 
pesos 123 million, 

b/  Investment US $ 136 million, 
çy  Refer Appendix 6-2 for capital costs. 

Total cost of production of steel 

The estimated average total cost per ton of 

salable steel products for the three alternatives is 
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indicated in Table 6-7 along with the cost figures 

for 197*+. 

Table 6-7 

ESTIMATED   AVERAGE  COST   OF   SALABLE   STEEL   PRODUCTS 
FOR   THE  TFIREE   ALTERNATIVES   AS   COMPARED  TO   COST 

DURING   ^9^k 
(US   $   per   ton) 

Works cost 
Depreciation and 

interest charges 

Total cost of 
production: 

197^ 

21 

166 

1985 
PDR-I 

13 4 

Hit 

248 

PDR-II   PDR-III 

135 138 

10' 

243 

10 

244 

From Table 6-7 it would be noted that at full 

rated production after expansion, the total average 

coat of production of steel would be higher by about 

46 to 50 per cent as compared to the average total 

cost during 19~4.  T e analysis also indicates that 

the average cost of steel would be approximately the 

same for botti PDR-II and PDR-III, while ttie average 

total cost of production under PDR-I would be 

marginally higher than the average total cost under 

PDR-II and PDR-III. 

Elimination of PDR-I 

Doth PDR-I and PDR-III envisage the expansion 

of PDR to about 1 million ton crude steel capacity 

with similar product-mix.  Due to the marginally 
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lower estimate of investment and operating coats 

of PDR-III, this scheme appears to be preferable to 

PDR-I, and therefore, PDR-III has been considered 

in this study for 1 million ton scheme. 

RAW MATERIALS SITUATION 

PDR would have to ensure adequate availability 

of major raw materials before implementing the expansion 

schemes. 

Iron ore 

PDR has conducted geological investigations at 

its iron ore deposit.  On the basis of the exploration 

work completed so far, PDR has estimated a total iron 

ore reserves of about 226 million tons.  Of this, 

about 12k   million tons have been classified as 

measured reserves, of which 78 million tons are 

mineable reserves. 

Based on the data made available, Consulting 

Engineers have estimated the reserves of the different 

deposits and these are compared with the reserves 

reported by PDR in Table 6-8 on the next page. 
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Table 6-8 

COMPARISON   OF   MEASURED   RESERVES   ESTIMATED   BY   PDR   AND 
CONSULTING   ENGINEERS 

(million   tona) 

Measured   reserve« 

Depo sits 

Buenos Aires .. 
PM Sal it re 
E1 Uche . . 
Pirgua-Sativa .. 
El Banco . . 
Frai 1 e-Picacho . . 
E 1 U v o . . 
Paz Vieja 

Total measured reserves 

Mineable reserve 8¿/   .. 

Consul t. ing 
PUR Engineers 

2 3.0 3-', 
17.96f/ 

36.5'$ 
1 /•. 3<$ 

ii/ 

22. b 5 
23.5 5 
h. 78 

'•3.07 
1 9. MU 
6.b9 
0.9 5 
2. 50 

12U.03 104.50 

78.37 65.^2 

a/  Estimated on the basis of 10 boreholes out of 
28 boreholes drilled, 

b/  Estimation based on data Rvailable in respect of 
3 boreholes out of I5 boreholes drilled, 

c/  Estimation based on data available in respect of 
5 boreholes out of 10 boreholes drilled. Actual 
thickness of iron ore bed is determined assuming' 
U50 ine l i na t. ion. 

d/  Estimation based on the results of 5 boreholes out 
of 19 boreholes tirili ed as per Drawing Xo. G-0292 

e/  Estimation based on the results of 17 boreholes 
out of ?h   borhol.es drilled as per Drawing 
No. B0132. 

f/  Estimation based on data available in respect of 
1k   boreholes out of }b   boreholes drilled as per 
Drawing No. G-03I3. 

g/  Estimation based 011 the results of 
Actual thickness of iron ore bed 
assuming '+5° inclination, 

h/  Reserves in Paz Vieja cnuld not be estimated 
because of inadequate data, 

i/  Based on recovery percentage indicated by PDR. 

k   boreholes, 
is determined 

6-3O 



DASTUK ENGINF.KKING  INTKFIN ATlONAl. GmbH 
IIMIFIJ NAIIUN1- IMillSIIIIM  1)1 \H (U'MF-.M I IIH.WI/.M HIN 

Kinal Fleport on   I he Development of 
Iron Hiid Steel Industry in Colombia 

b   -   Expansion of Acerias Paz del Rio S.A (cont'd) 

The iron ore occurring in P1>1< mines is 

characterised by low Fe content (h\   to 4 5 per cent) 

and high silica content.  The silica content of the 

ore has increased 1 rum about I (J per rent in 1970 to 

about II per cent m I'*,'*.   1 tie bene t i c lat i on tests 

completed so lar ou th.> ore have not yielded 

encouraging results.  TDK is considering to get 

•iirther investigations conducted, and it is suggested 

that all efforts should tie made to t i ml out the 

économie possibility ol benefi< ating the ore. 

The iron ore requirement alter the expat '.-ion 

would range between about \ . •>   million to _' million 

tons per vear depending on the s«,h"  se Lee ted.  ':>• 

mineable reserves in t he concessions ot F'I>U would In- 

adequate to meet these requirements for about '\0   to 

']  ) ynar s . 

Coal 

The reserves ol coking coal estimated by POH in 

its  concessions are as follows: 

Measured 
Indi cat ed 
Inferred 

Total 

Mi 111 on tons 

hk 
kk 

1 10 

198 
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r   -   K expansion   of    Acerías   Paz   del    Hio   S.A       (coni' <! ) 

(it  the í»;« million tons ot me,t s' 11 et rusurvH.s, 

about '19 million tons have been classi ie-i a» cokinr. 

coal, ol winch aliout I'J million tons are considere-i 

i'eoovt'i'iililB • 

'lhe raw coal requirement alter expansion would 

ratine between 1 . •'• million and 1 . <> mi LI ion tons per 

year and the recoverable reserves would be adequate 

for ! '•'   to 1b years.  Further proving work would, 

therefore, have to be conducted.  This, however, 

need not be a constraint on expansion, as there are 

possibilities ol purchasing coal 1 rom nearby source 

I. i me s I one 

1 i ::!•.•.-1 one i - -pnfl estimated total reselles ot 

about  lib n. i Ilion tons ol which about  II mill .on tons 

are classified as measured reserves ;nv; tins is 

adequate to meet the requirements ot the expanded 

plant tor oiilv about  7 to K) years.   It would, 

therefore, be necessary to undertake luvt her 

exploration work.  This is riot, however, a restraint 

on the expansion ot the plant, as there are possibilit.es 

of purchasing from other sources. 

The analysis of the limestone available from 

the captive mines, ranges k8   to y¿   per rent CaO and 
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2 to 8 per cent Si0o.  As the oxygen bottom-blown 

process will be adopted, it is essential that the 

steelmaking parade limestone areas be blocked out 

and consistent good quality limestone be made 

available to the steelmelt shop.  The desired 

quality of lime for LWS is CaO 90 per cent minimum 

and Si0o 3 per cent maximum. 

INFRASTRUCTURE FACILITIES 

Electric power 

The existing power requirement of the plant 

is met by PDR's captive generating plant comprising 

two thermal units of 12.5 MW each, supplemented by 

purchased power from the Paipa thermal power station 

of ICKL (NORDESTE). 

The installed generating capacity at Paipa was 

only 33 MW and a 66 kV double-circuit line was to 

carry power from Paipa to Belencito.  The capacity of 

the Paipa station will be, however, raised to 99 MW 

at the end of 1^75 and a new set. of double-circuit 

1 15 kV line connects Paipa and Belencito.  The 1 1 5 kV 

lines have the capacity to carry about 150 MW of 

power and would be adequate for meeting the power 

demand of about 100 MW of PDR after expansion. 
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Further, the Palpa station will also be connected 

to the Chivor hydro-electric power station.  The 

Stage-I of the Chivor power station with "300 MW 

capacity is expected to be commissioned in 19?b. 

Hence, no major difficulty is anticipated 

regarding supply of power to Paz del Rio steel plant. 

The incoming supply taken from a 115 kV system well 

connected to major power stations and having adequate 

stiffness would also eliminate the voltage flicker 

problem that might be caused by the operation of 

arc furnaces in the plant. 

Vater 

The water requirements of FDR are met from Lake 

Tota.  From the information made available by INDKRNA 

and Department Nacional de Planeacion, it is noted 

that the additional water requirement, for the expanded 

plant would be available from the same source to the 

extent of the make-up water requirement of a ree irruí atory 

water system Ht t'- plant.  The exist,n- main from 

Lake Tota to the plant would be adequate to handle the 

make-up water requiremen t of the expanded plant. 

6-3¿+ 



UM I H¡ "  .   .'i üiM-l'll MK ,|  ii|'„.AM/-\llll.\ 
DASTUK FN(ilNKHUN(,   ! N ! i.KN A I lONAl. GmbH 

t'H.al K( ¡i ii I ••n   I fi.' lJi'Vi lopiiinnt of 
linn /ind Me.'! Industry in ' -..intuían 

fi   -   Expansion   oí    Acerías   I'az   del   Hio   o. A    (cont'd) 

Transport 

PDR operates its own captive railway system 

for transporting raw materials from the mines to the 

plant.  For the expansion oí the i'iiU   capacity to 

1 mil Lion tons, the carrying capacity of the captive 

railway system would have to be increased. 

At present, the bulk, of the finished products 

are transported írom the plant to Bogota on road. 

This, however, will not he possible after expansion. 

Necessary investigations would have to be carried out 

for ensuring adequate railway transport facility 

between Belencito and Bogota, and the existing 

railway system suitably expanded. 
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1   -   CHEAT10N ut' NKW CAPACITY 

I he facilities to be set up foi creating new 

capacities arivi the time table lor their installation 

would primari Ij depend on the extent of the shortfalls 

existing between the total demand arid the possible 

production achievable hy the expansion ot SJP and 

PDK dur i ri(í the time horizon.    As a first step, 

therefote, the gap between the projected demand 

and the projected produ< tion of SIP and PDW needs 

to be identified. 

DEMAND <"'?N'r-. ; pytM'.D 1'OU DQ.Mr.STIC PH"!",''"T 1 ON 

The lutai demand fot  steel pi ejected in Chapter  } 

covers the w'cie range of items.   Some oí these are nut 

envisaged for domestic pi o lue t i on , either because of 

their too small tonnage to justify the installation of 

viable units or because the industries to process and 

consume such items may not come up by I^HS.  These items 

have, therefore, been excluded from the total demand 

to arrive at the net demand considered for possible 

domestic production in 1980 and 1985 as indicated in 

Appendix 7 - I. 
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Creation   oí    New   Capacity    (cont'd) 

The    onl i nary    .stec:    «1 e inaivi   tuiiniitfieij    for    IIUIIIH.SI.IC 

production    han    been   recouped   accoi ilmg    to   sizes    ami 

categories    (Table   7-1)    primarily   to   enable   the   choice 

of     t hi     i o Í  I l u«   mills.       roi     tins   purpose,     i lie    present 

paiiein   of    consumption   of    rolled   pi odu<  ts   by    the 

consuming     industries    sin li   as    the   r on s t i uc i i ou   sector, 

pipe   manufacturers   and   other   piocesMnc   units   have 

been   taken    into   consideration. 

Yearwi.-e   Jemand   lur   ordinary    steel 

Kor    arriving   at    the    yearwise   demand   for    ordinary 

steel    tolled    produits    tor   domestic    production,    the 

1974   tlemand   has   been   taken   as   the   base,    and   the 

demands   for   the   years    1976   lu    1979   have   been 

inteipo'ated    bv   geometric    progression    from   the   base 

year   1974    to   the   terminal    vear    I980.       sjmilarlv,    the 

demands    fur    the   years    l'-'Kl    to    1984    have    been   inter- 

polated   by   geometrie    progression   between   the   projected 

demand    of    tn..;    two   lermiiial    years    »9HO   and    l'ir").        Mie 

yt¿iirwi-e    cioni.iinl    for   ordinary    steel    piodm ts   eu\ ¡i-.-ifJed 

J or   domestic    pi oMuc i i on   is      f; iveu    in   Appendix   ?-•'-. 

Alloy   and    bjieciai   steels 

The    total   demand   l'or   alloy   and    special    steels 

and   that    envisaged   for   domestic   production   have    been 

discusseci    in   Chapter   c>. 
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7 - Creation of New Capacity (cont'd^ 

Projects d futura production of SIP and PDR 

Taking into considération th# production 

prograaae of SIP ao diacuaaed in Chaptor 5 and tho 

thraa aitarnativaa for PDR, thraa combinations of 

deneetic production fro« tha exiating planta ara 

possible, naaelyi 

Caae-I 

Caao-II 

Caaa-III 

SIP •  PDR-I 

SIP •  PDR-II 

SIP +  PDR-III 

Aa aentioned  in Chaptor 6,   PDR-I haa boon 

aliaiinatad froa furthor cansidoration.     Therefore, 

Caae-I haa not  boon analysad. 

Gap between daaand and production 

Tho (ap between tho daaand  considered for 

production and tha  production plannad   for  SIP and 

PDR  in the  two  caaaa  are  shown  in Table  7-2,   on 

tha next  page.     Thia  projection hae   been aade  for 

tho  period   1979  to   1985#   bacauae  no  now aajor 

facilitiea  can ooae   into production  prior to  1979* 

RBQUIR1M1NT  OF  N1W ROLLING MILLS 

Baaed on tha   shortfalls  in tha  rolled producta 

indicated in Tabla  7-2,   the new rolling aill capacity 

required in both tha  caaes haa baan  identified. 
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7 - Creation of Nov Capacity (cont'd) 

Bar and rod, and wir« rod «ill 

Tha short falla in bar« and roda, and viro rod» 

of ordinary stool and spooial stool in 19*5 aro as 

follows i 

Case-II 

Caso-III 

1*1*9,000 tono 

259,000 tons 

In Caso-II, tho now facilities for tho bars 

and rods, and viro rods should have a production of 

about 1*00,000 tons by 198).  Keeping in viov tho 

shortfalls of oarlior yoars, it is proposed that 

at tho initial staff«, facilitios for 200,000 tons 

capacity should bo installed by about 1979 *nd 

this should bo expanded to 400,000 tons by 1983. 

In Caso-III, hovovor, tho installation of 

additional rolling capacity for bars and rods and viro 

rods for the production of 200,000 tons by I985 is 

envisaged. This «ill stay be installed by 1983, 

which would enable the full capacity production to 

be achieved in I985. 

This new capacity (in both cases) could be 

installed either through the expansion of SIP or 

by installing a now plant. 
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7 - Creation of Now Capacity (cont'd) 

Uifr* gryfjlf 111! 
Additional capacity for production of li(ht 

profilos to tho extent of about 50,000 tona por yoar 

would tea roquirod by 1985, in both tho oases.  It is 

thoroforo suggested that a Bill of this capacity 

should go on strassi by 1984, proforably to bo 

installed as a part of expansion of SIP, 

HlfleW Profit fW 

With regard to siodiuai profilos, a now 

200,000 ton capacity Bill should bo operatine at 

full capacity lovol in 1985 in both tho casos. 

Thoroforo, such a siili should bo installed by 

1983 which will allow for the testation period to 

build up tho production to full capacity level. 

Strip iUlt 
With regard to flat products, keeping in view 

that PDR has already a ateekel siili, the next 

installation should be semi-continuous siili.  In 

order to cover a wide spectrum of demand, the new 

semi-continuous mill may preferably be of 1730 mm 

(68 in) sise.  The minimum capacity of such a mill 

would be around 1 million tons of hot rolled products. 

Keeping in view the shortfalls in domestic production 

and allowing for the normal time required for full 
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7 - Creation of Mew Capacity (cont'd) 

rated capacity productien in such ailla( tha installa- 

tion of tha »ill in 198*» would bo Juetified.  Adequate 

cold rollin« and finishing facilitiee would aloa hare 

to bo «at up at tha aasje tiaa. 

Neceaeary iron and ateelaaking facilitiee 

would hava to ba inetalled for tha now rolling «ills. 

In thia connection, tha aelaction of tha iron and 

eteelamking routa» for tha now bar and rod «ill 

complex, tha ••diu» profila »ill and tha flat 

product »ill ara of intereat.   In view af tha 

tiaa noria on of tho raquiraaiant of tha additional 

capacity of »»diu« profiloa and tha flat producta, 

it ia »uff«»tad that an integrated plant ahould ba 

aat up far the production of both thoaa categoria» 

af producta. 

With regard to tho bar and rod, and wira 

rod capacity, it could ba aat up, aa Mentioned 

earlier, either through expansion of SIP or aa a 

new complex. The expanaion of SIP would po.aibly be 

through the electric arc furnace route, aiiailar 

to the preaent practice of theae planta, as thi» 

will enable a phased increase in production.  In 
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7 - Creation of New Capacity (cont'd) 

tk« case of a mew coaplex, tho plant is proposed to 

bo otartod with a capacity of 200,000 ton* and than 

expanded, in keeping with tho growth of deaand. 

In Case-II, tho now »ill amy haYo a capacity of about 

1*00,000 tons by 1985. 

Therefore, tho following two capacities have 

boon considorod for tho ooloction of altornativo 

routes of iron and steelaaking. 

Alt. 1 - 300,000 tons orudo stool capacity 

Alt. 2-1.3 aillion tono crudo stool capacity 

Review of altornativo processo» 

Tho two aost cosNBonly adopted routes of iron 

and steelaaking are the conventional blast furnace - 

basic oxygen steelaaking (BF-BOS) route and the 

direct reduction-electric arc furnace(DR-IF) route. 

In the Colombian context, both these routes Merit 

consideration!  the blast furnace route would utilise 

the locally available coking coal, while the 

diroet reduction route could bo based on the domestic 

supplies of natural gas. 

In planning tho new integrated steel coaplex, 

it is essential that the possibilities of further 

expansion of this new plant should bo kept in view, 

as this would fora tho nucleus for tho future 

development of integrated steel production in Coloabia. 
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7 - Creation of Mow Capacity (cont'd) 

rutti ff "Miri")n 

For tha purpeao of comparing tho two alternative 

capacitiea, the following assumptions hava boon aadai 

i)  Iron ora pallata raquirad for production of 
aponga iron will ba importod and iron oro 
raquirad for BF-BOS rout« will also ba 
importad.  A part of tha iron ora will ba 
importad aa finaa and will ba aintarod 
bafora charging into blaat furnaca. 

ii)  Of tha approxiaately 330,000 ton« of 
doaeatic acrap avallatala for ateelaaking 
in 1985, tha naw alactric arc furnaca 
coaplex would racaiva about 180,000 tana 
par year and tha balança 150,000 tona will 
ba utiliaad by SIP.  It ia a•sumad that 
SIP alactric arc furnacae will ba operating 
on an average with 50* apongo iron and 
50* acrap (including tha UM of tho plant 
raturning acrap). 

iii)  Tha naw alactric arc furnaca pianta are aleo 
assuaed to oporata on an avaraga with 50* 
acrap and 50J» aponga iron charga. 

iv)  Tha annual roquiraaante of acrap boyond 
180,000 tona par yaar for tho naw alactric 
arc furnaca coaplaxaa would hava to bo 
iaportod. 

v)  Tha coolant roquiraaont for oxygen ateel- 
•aking will bo act by tho plant recirculating 
acrap and tha balança by ora. 

Tho diract raduction-alactric arc furnaca 

(DR-EF) plant will coapriae pallet atoraga and 

handling-, aponga iron production atorago and 

handling-, and alactric arc furnaco facilitioa, 

coaplata with utilitiea and servicca.  Tha blaat 

furnaca-basic oxygan atool (BF-BOS) plant ia 

anviaagod to hava coko aaking, aintoring, blaat 

7-10 



DASTUR ENGINEERING   INTERNATIONAL GmbH 
UMILI) NAIHINN IMIUSimM III VH III'MhM (IHI.AM/AIIUN 

Final Hrport on The Development of 
Iron and Steel Industry In Colombia 

7   -   Creation of Haw Capacity  (cont'd) 

furnaea  and oxyfsn staslaakinc  faciliti».,   caaplata 

with utilitiaa and  ssrrieas. 

Tha  consumptions of sajar raw aatarials  par 

ton of liquid  ataal for tha two altarnatira routas 

ara assua*d  ao fivan in Tabla  7-3» 

Tabla 7-3 

CONSUMPTION OF MAJOR  RAW MATERIALS  PIR TOM  OF 
LIQUID STEEL 

W.-MJL23Ü1 BF-l BOS routa 
«* 

Iron orat     Sisad . 322 

Finas , 1   200 

Pallats 770 - 

Coking coal                       .• . 1 ofco 

Lia*stona 180 

Lias 70 102 

Purchasad  scrap 360 - 

Racirculatinff   scrap     . 1<t0 IUO 

Natural  gas 275 26 

Ecommic  comparison 

Tha  aconosiic  coaparison  of tha  altarnativa 

routas has baan aad* on tha basis of tha major raw 

aatsrial  consumption firan in Tabla  7-3  and tha 

unit  costs  ffivan  in Tabla  7-*». 
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7  -  Croat ion of Now Capacity  (cont'd) 

Tabla  7-4 

It OB Unit 
Cost  as  doli- 
vorod to  slant 

US |/unit 

Iron oroi     Siaod 
Pinos 
Pollots 

ton 
ton 
ton 

26 
2k 
ko 

Coking ooal ton 2k 

Lisostano ton 3 

LìMO ton 17 

Sorapi  DOMOat io 
Iaportod 

ton 
tan 

84 
150 

Naturai gas • 000 on • 35 

Iloctrie povor «000 kWh 15 

Tho oost of liquid stool for tha two altornativo 

rout o o and tha two alternativo oapaaitios aro fivon in 

Tablo  7-5* 

Tabla  7-5 

DR-EP IP- BOS 
Alt.1 ^ft^^j^^k^Pi Alt. 1 Alt.2 

Invostnont,  Mill US ft 80 185 175 3^7 

Production 9fi|. 
V§ IA?R UftMl» i^tii 

Cost   of raw aatarials 
Cost  abovo siatorlai 

Works oost 

87 
37 

124 

100 
33 

133 

75 
35 

110 

75 
29 

104 

Pixod charga a*' Jtt -22 JÛ. Jt£ 
148      155       163    144 

§y  15«J par yaar on invest so at 
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7   -  Creation of New Capacity  (cont'd) 

1979 
1980 
1981 
1982 
1983 
1984 
1983 

In Tabi«  7-5,   it  would  be notod that  tho  coat 

of »at«rial«  par ton of  liquid  steel  for  tho DR-IF 

routo  io higher  in Alt.2  ooaparsd to Alt.1.    This  lo 

beoauoo  in Alt.2 about   270,000 tona  of   «crap vould 

have  to b«   iaperted annually. 

Proa Tablo  7-5  it  vould  bo observed that  at 

0.5 »illion ton capacity,   tho  DR-IF rout«  is  cheaper, 

while  at   1.3 Billion ton capacity tho  BP-BOS rout« 

is advantageous. 

Production Dro«ra—o  of now  facilititi 

The  production progresase envisaged  for tho 

now facilitioo  to bo  installed la Caso-II and Case-Ill 

is given  in Tablo 7-6. 

Tablo 7-6 

PRODUCTION  PROGRAMMI  OF  NEW  F AC I LIT IIS 
(thousand tons) 

C»«-H Çltt-ffl 
Bars,   rodo Profilos       Plat Bars,   rods       fr9foéfl       Flat 

and wire  rod« Lisrht  Mod products    »nd, y|rf  ¥901 ¡¿ite, flli SISÛSàSlA 

50 _.T - ... 
150 --- - ... 
200 - - - 
200 - 
235 - 
353 25       100      455 
i»00 50       140       ©40 

100 
145 
200 

25 
50 

100 
140 

455 
640 

Tho  production prof rasa*«  has boon developed keeping 

in view the  new rolling siili  capacities   suggested 

earlier  in the chapter and tho nor «al  tias required to 
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7 - Creation of Nov Capacity (cont'd) 

build up tha productian ta ratad capaeity.  Basad 

on tha aconoaic »valuation of alternativa routas, 

in planning tha production facilitisi, adoption of 

tho DR-ir routo for tha bar and rod «ill coaplax 

and tha BF-BOS routo for tho lntagratad plant 

(flat products and ••diu« profilo allí) has baan 

considorsd. 
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£ . pipfCT REDUCTIO* PLANTS 

Tha .l.etric furnaca unit» raly «ainly on 

purcha..d .crap for .taal-aking, a. tha —11 quantitia. 

•f thair own plant racirculating acrap ara totally 

inadaquata to »aat thair raquira-anta. Th. .hortfall, 

batwaan th. raquira-ant. of th... plant, and doaia.tic 

acrap availability will hav. to b. «ad. up by .pong, 

iron.  In a.ti.ating th. .pong, iron r.quir.«ant•, 

howav.r, tha alactric furn.ca capacity of PDR i. not 

takaa iuta con.id.rati.n, a. it. scrap r.quira.ant 

will b. fully »»t by th. plant racirculating »crap. 

Snorur. ir?TT r+q^iraaant» 

Th. SIP and tha propo.ad naw bar and rod 

•ill co.plax, a. wall a. th. n.w light profila «ill 

capacity, ara ba..d on .l.ctric furnac. st..l«aking. 

It will ba notad fro« Chaptar 7 that th. two 

altarnativa production prograMiaa, na«.ly Ca.a-II 

and Ca..-III hava baan con.idarad for tha.. plant.. 

Th. total alactric ingot .taal production, 

purchased .crap raquir.«a«t., th. do«..tic .crap 

availability, tha ra.ulting .crap ahortfall. and 
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8  -  Diract   Reduction PlantP   (cont'd) 

tha aqulvalant   aponga  iron raquiraaants for Caaa-II 

and Casa-Ili ara givan In Tabla  8-1.     Aa at   laaat  two 

to thraa yaars vili ba raquirad to «at up tha dlract 

raduction faollltlas,   tha  aponga  Iron raquiraaants 

fro«   1979  onward«  only  ara  ralavant   for  thla   study. 

Tabla  8-1 

SPONGE IRON REQUIREMENTS 
(thousand tons) 

Purchasad 
Scrap Sponga iroi 

Ingot    , 
production&' 

raqulra- 
•ant—' Domastlc 

Scrap 
shortfall 

rmqulrm- 

 1ÜL¿  
Casa Casa Casa Casa scrap Casa Casa Casa  Casa 
ÌI 

.. 327 

III II 

332 

III 

271 

availability 

153 

II 

179 

III 

118 

II  III 

1979 267 197   130 
1980 .. 509 329 517 334 173 344 161 378   177 
1981 .. 613 346 623 352 186 437 166 481   183 
1982 .. 625 363 635 369 218 417 151 459  166 
1983 .. 68? 503 696 511 252 444 259 488  285 
1984 .. 832 569 845 576 294 551 282 606  310 
1983 .. 931 681 946 692 333 613 359 674  395 

jj Proa SIP, and tha propoaad n«v bar and rod Bill, 
and light profila Bill coaplaxas, aftar allowing 
for salaabla billats availabla in PDR-III 

b/  Ingot stasi x 1.016 

c,/  1 ton scrap • 1.1 ton aponga iron 

In calculating tha ingot staal production and 

purchasad scrap raquiraaanta for Casa-III, salaabla 

billats availabla fro« PDR hava baan takan into 

account.  In Casa-II, no such salaabla billats ara 

availabla. 

8-2 



DASTUR ENGINEERING INTERNATIONAL GmbH 
UNITED NATIONS INIH1SIRIAI IHVHIIHMkNT UHCANIZATION 

final Report on The Development of 
Iron and Steel Industry In Colombia 

8 - Direct Reduction Plants (cont'd) 

Geographic pattern of «pong« iron requirements 

The total «pong* iron requirement is allocataci 

to the different zonas in proportion to thair respectiva 

ingot steel production.  The zonewise requirements of 

sponge iron are shown in Table 8-2. 

Table 8-2 

ZONEWISE REQUIREMENTS OF SPONGE IRON-' 
(thousand tons) 

/ 

New mill 

CASE-II 

1979 59 ¡*7 2k 32 35 197 
1980 83 72 k2 k9 132 378 
1981 101 87 k8 58 187 1*81 
1982 92 83 55 50 179 ^59 
1983 88 83 5k k9 2\k ¿*88 

198¿+ 96 79 55 k8 328 60(> 

1985 9*4 77 6 7 51 385 67^ 

CASE-III 

kl 39 18 26 1979 130 
1980 61 51 30 35 - 177 
1981 63 5^ 31 35 - 183 
1982 56 kl 33 30 - 166 

1983 7h 63 k3 ko 65 285 
198^ 68 58 k^ 37 106 310 

1985 72 6k 51 ko 168 395 

a/  For zonewise steel production refer Appendix 5-8. 

Source of supply 

The sponge iron requirements may be met either 

through imports or by installing domestic capacity. 

Though a number of Latin American countries have 
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installed and are installing »pong« iron plant«, the 

planning of th««a capacita« hava not takan into account 

exports of the magnitude required by Colombia.  In 

the ab««nce of any identifiable «ource of external 

•upply, the sponge iron requirement« would have to be 

net through domestic production.   The domestic 

production will also enable utilisation of locally 

available reductants. 

SELECTION OF PRODUCTION PROCESSES AND UNIT SIZES 

Only industrially proven processes and unit 

size« have been considered for the selection of 

direct reduction plants.  In the Colombian context, 

both gaseous and «olid reductant processes would 

merit consideration. 

Present status of gas-baaed direct reduction proce«« 

In the field of gaseous reduction, two 

processes, HyL and Midrex are commercially established, 

The Armco process, which has only one operating 

plant, may be also considered a« having reached 

a «tag« of industrial acceptance.  Since plants 

basad on Purofer and FIOR proceasa« are under 

construction and ar« yet to be tried out on an 

industrial scale, these processes have not been 

considered. 
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8 - Direct Reduction Plants (cont'd) 

The HyL planta reach their rated capacities 

within a vary ahort ti«« aftar atart-up.  Thaaa planta 

hava utilised both iron oraa and pallata, though the 

uaa of pallata haa provad «or« advantageous.  The 

Midrax planta have alao stabilised their production 

within a reasonable time after atart-up.  In these 

plants, sized ore has been usad only in United 

proportions in the charge along with pellets.  However, 

the iron oraa and pellets for uaa in the Midrax process 

should be lower in sulphur contant than that 

acceptable for the HyL process. 

The HyL pianta in operation are of two sizes 

naaialy, planta producing 220,000 tona and 350,000 

tona of sponga iron per year.   The Midrax and 

Ame o unite in operation are of 350,000 tons annual 

capacity.  Larger capacity unite of HyL and Midrex 

are now under construction, but the performane« of 

thesa unita can be judged only after a few yeara of 

their operation.   Therefore, the two established 

unit sizes, 220,000 and 350,000 tons annual capacity, 

hava been conaidered for gaseous reduction processes. 
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8 - Direct Reduction Plants (cont'd) 

Present «tatua of the «olid reductant procès» 

With regard to the coal-based sponge iron 

plants, only the rotary kiln units have found 

industrial application.  The first industrial 

module of Kinglor Metor process with an annual 

capacity of 20,000 tons per year is now under 

construction in Italy and is expected to go into 

production by March 1976.  At the present stage, 

therefore, the possibility of the adoption of 

Kinglor Metor process has not been considered. 

There are three rotary kiln units producing 

sponge iron for steelmaking with rated capacities 

ranging from 63,000 tons to 150,000 tons per year. 

Each of these plants utilises different kind of 

raw materials.  The plant in New Zealand, which 

utilises iron sand concentrates, was the first 

industrial unit to go into operation in early 

1970.  This plant was originally rated at 

150,000 tons per year capacity, which has 

subsequently been lowered down to 120,000 tons 

per year.  The production has now been stabilised 

at this revised capacity level four years after 

start-up. 
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The plant at Charquedas in Brazil has been 

rated at 65,000 tons per year and vas designed to 

utilise sized ore and locally available coal. 

The plant was commissioned in August 1973 and has 

since switched over to the use of heat-hardened 

pellets.   The annual production of this plant in 

1975 i« expected to be about $k  per cent of the 

rated capacity. 

The third rotary kiln unit in operation at 

Benoi, South Africa, is designed to utilise sized 

ore.  This plant is rated at 150,000 tons per year 

and was commissioned in April 1973»  Information 

on present operation of this plant is not readily 

available.  However, in 1974, the plant production 

was about 45 per cent of the rated capacity. 

Another rotary kiln unit with a production 

capacity of 400,000 tons has been constructed at 

the Grifith mines, Canada.  The performance of this 

unit can be judged only after its production is 

stabilized on a sustained basis. 

The operating experiences at these three 

industrial scale rotary kiln installations indicate 

that the actual production achieved is substantially 

lower than the original ratings set by the process/ 

equipment suppliers.  Further, the gestation period 

in this process is longer and considerable efforts 

are needed to stabilise the operations. 
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8 - Direct Reduction Planta (cont'd) 

The ais« of tha rotary kiln unit inatallad 

in Brazil la 3.6 ai dia and 50 • long and that in 

South Africa 4.6 m dia and Jk  m  long.  Theae unit 

aizea hava baen conaidarad for poaaibla inatallation 

in Colombia.   Baaad on tha currant axparianca 

and on tha aaaumption that auitabla quality raw 

materiale will ba available, tha ratad capacity 

haa baan takan at ^0,000 tons par yaar for a 

3.6 m dia and 50 • long kiln unit and 115,000 tona 

par yaar for k.6  m dia and 75 m long kiln, for the 

purpoae of thia atudy. 

Comparison of alternative proceaaea and unit aizea 

An economic comparison haa been made of the 

proposed proceaaea and unit aizea considered, on the 

basis of the following assumptionsi 

The plants would be operating at full rated 
capacity. 

Suitable quality heat-hardened pellets 
would be utilised as feed material. 

Local coals would be suitable for 
utilization in the rotary kiln. 

The coal consumption per ton of sponge 
iron would be 1,100 kg. 

The natural gas consumption per ton 
of sponge iron would be 500 eu m. 

Unit prices of major raw materials 
would be as followsi 

Imported pellets 
Unit     US 1 
ton      kO 

Coal ton      7 
Limestone ton      10 
Natural gas •000 eu m  35 
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8 - Direct «eduction Plants (cont'd) 

proc< 

The economic comparison of the alternative 

íes and unit alzai i» presented in Table 8-3. 

Table 8-3 

ECONOMIC COMPARISON OF ALTERNATIVE PROCESSES 
AND UNIT SIZES FOR DIRECT REDUCTION 

Gas-based Coal-based 

Unit size,  '000 tons/yr 
Investment, million US t 
Cost of sponge iron 

including fixed 
charges at 1 5# 
of investment 
US S/ton 

220 
kk 

350 
52 

50 
16 

115 
26 

11i* 104 158 135 

From Table 8-3 it would be observed that the 

cost of sponge iron produced from a 50,000 tons per 

year capacity rotary kiln p.ant is the highest. 

Therefore, such a plant may be considered only as 

a captive unit of STP, and its economics needs to 

be studied in relation to the cost of purchased 

sponge iron from a higher capacity regional/national 

plant. 

The ralative costs of sponge iron produced 

from 50,000 tons and 115*000 tons capacity plants 

located at three typical locations, Barranquilla, 

Cali and Bogota, and the costs of sponge iron 

delivered to the major consuming centres are shown 

in Figure 8-1.  The sponge iron costs include the 
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8 - Dirdct Reduction Plant» (cont'd) 

cost of transport of raw materials to the plant site. 

It would be observed that the installation of captive 

plants of 50,000 tons per year capacity is not 

economical, as the cost of sponge iron from the 

smaller captive unit» is higher than the delivered 

cost from a larger capacity plant serving a regional 

or a bigger market.   Therefore, in planning the 

direct reduction capacity for Colombia, the 

50,000 ton rotary kiln unit has not been considered. 

Alternative plans for direct reduction capacity 

In developing alternative plans, careful 

consideration is to be given to the choice of 

technology for the production of sponge iron. 

It is well-known that in Colombia there are large 

reserves of coal and it is likely that suitable 

grades required for the solid reductant process 

will be available in the different parts of the 

country.  This would prima facie suggest the 

desirability of adopting a solid reductant process 

immediately.  However, taking into consideration 

the present status of the industrial scale rotary 

kiln units, and the need for detailed investigations 

and tests on raw materials prior to deciding on a 

solid reductant plant, it is considered advisable 
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8 - Direct Reduction Plants (cont'd) 

that the initial diract raduction capacity ba »at up 

with gas-based plant».   In tha meantime, tha 

oparation of tha othar rotary kiln unit« could ba 

carefully observed, test» and investigation» on the 

raw material» completed, and the decision on 

installing a rotary kiln unit may be taken at a 

later date. 

The electric arc furnaces installed at 

SIP are of normal design for the utilization of 

scrap.  It would therefore be advantageous to 

utilise high quality sponge iron (with minimum 

gangue content) to keep the slag volume low. 

On the basis of the »ponge iron requirement 

indicated in Table 8-2 and the selected unit sizes, 

alternative plans for creating the direct reduction 

capacity have been suggested in Table 8-4. 

Table 8-4 

ALTERNATIVE PLANS FOR DIRECT REDUCTION CAPACITY 
(tons per year) 

1979 

1980 
1981 

1982 
1983 

1984 

1985 

CASE-II  
Alt.1      Alt.2 

Gaa 
350 000 

Oa» 
350 000 

Gas 
350 000 

Gas 
115 000 

Gaa 
350 000 

CASE-III 

Ga» 
220 000 

Coal 
115 000 
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d - Direct Reduction Plant» (cont'd) 

Evaluation of alt»rnativ» Plan» 

The alternativ» plans propo»»d for Case-II 

and Caae-III have been evaluated fron the viewpoint 

of their capability to meet the sponge iron require- 

ment a» well a» the total coat of sponge iron, 

including the cost of transport of raw mataríais and 

of distribution of sponge iron.   For the purpose 

of this evaluation, the gas-based plants are 

considered to be located on the Atlantic coast and 

the coal-based plants in the Cali region. 

For estimating the sponge iron availability 

the build-up oí production with reference to the 

rated capacity for the different processes are 

assumed as followst 

Gas-based    Coal-based 

1st year 
2nd year 
3rd year 

70 
100 
100 

T 
60 
80 
100 

Case-II 

The demand and availability of sponde iron 

for Case-II is given in Table 8-5.  It would be 

noted that Alt.2 is better suited to meet the 

sponge iron demand. 
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8 - Direct Reduction Plants (cont'd) 

Table 8-5 

AVAILABILITY OF SPONGE IRON - CASE-II 
(thousand tons) 

Alt. 1 Ail 
Require- Availa- Excess/ Availa- Excess/ 

Year ment« bility 

245 

shortfall 

48 

bility 

245 

shortfall 

1979 197 48 
1980 378 350 (-) 28 350 Í-) 28 
1981 481 395 114 420 (-) 61 
1982 459 700 241 44o (-) 19 
1983 488 700 212 465 (-) 23 
198** 606 700 94 710 104 
1985 679 700 21 815 136 

Case- PI 
The  demand   for   sponge   iron and  its 

availability  for   the  plan   considered  under 

Case-Ill   are   presented   in  Table   8-6. 

Table   8-6 

REQUIREMENTS  AND   AVAILABILITY   OF   SPONGE   IRON   -   CASE-III 
(thousand   tons) 

Require- Availa- E: ptcess/ 
Year ments bility 

154 

sh< ortfall 

1979 130 24 
1980 177 220 43 
1981 183 220 37 
1982 166 220 54 
1983 285 29O 5 
1984 310 310 - 
1985 395 335 (-) 60 
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8 - Direct Reduction Plant» (cont'd) 

Techno-economic comparison of alternative plani 

A techno-economic comparison of the 
« 

alternative plans is presented in Table 8-7. 

Table 8-7 

TECHNO-ECONOMIC COMPARISON OF ALTERNATIVE PLANS 
FOR DIRECT REDUCTION 

Case-II 

Total installed capacity 
of sponge iron, '000 tons .. 

Total investments, 
million US $    ..        •• 

Investments per 
annual ton, US $ •• 

Total quantity of sponge 
iron distributed to 
domestic consumers 
between 1979 and 1985, 
million tonsi/ 

Total cost of sponge 
iron distributed, 
million US $£/  .. 

Average cost of sponge 
iron as distributed, 
US t/ton       .•        • • 

Alt. 1   Alt. 2   Case-Ill 

700 

103 

1U8 

3.26 

358 

110 

815 

130 

158 

3.15 

362 

115 

335 

70 

222 

1.59 

201 

127 

a/ Includes some surplus production in certain years 
which may be considered for export, or for 
additional consumption if additional electric 
arc furnaces were installed. 

b/ Includes transport cost of raw materials and 
sponge iron. 
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8 - Direct Reduction Plants (cont'd) 

Proa Tabi« 8-7 it would ba notad that tha 

average coat of aponga iron as diatributad to 

consumara ia considerably lover in Caee-II. 

This is mainly becauaa of the econoaiea of acale 

in the gas-baaed unita.  For the purpose of 

developing the National Steel Plan, Alt. 2 under 

Case-II haa been considered, becauaa ita 

production matches more favourably with the 

requirenente than that of Alt. 1, Caee-II. 

RAW MATERIAL SITUATION 

jron ore 

High grade iron ore with about 66 per cent 

Fe content ia essential for the production of 

sponge iron.  Iron ore of such quality is not 

locally available.  Further, the available 

information indicatea that the local orea are 

not eaaily amenable to beneficiation to produce 

the requisite high grade concentrataa.  Therefore, 

till such time as suitable local iron ore aources 

are establiahed, the iron ore requirement of the 

apongo iron plant would have to be mat through 

importa. 

The planning of direct reduction plant 

ia, therefore, based on the use of imported high 
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grade iron orti and pallata.   Metallurgically, 

pallata ara a battar faad material, and ara 

tharafora, conaidered for uaa.  Pallata could 

ba avallabla fro» tha neighbouring Andaan Group 

countriaa auch aa Paru and Chila, or fro« othar 

aourcaa lika Brazil or Canada.  Venezuela could 

alao be a convaniant aourca, whan ita pelletiaing 

planta go into production. 

Natural gat 

Tha natural ¿aa raquirad for tha gae-baaed 

planta would ba available from tha Guajira gaefield. 

Tha Miniatry of Economic Development and the Minietry 

of Minea and Energy have aaaured that within three 

yeara (that ia by mid-1978), adequate natural gaa 

would be available for aponge iron plant on the 

Atlantic coaat.   It haa alao been indicated that by 

that time, the gaa pipeline between the gaafield 

and Barranquilla would be completed. 

Non-coking coala of varioua qualitiea occur 

acattarad all over Colombia.  However, necaaaary 

teat work would have to be completed to identify 

auitable aourcea for meeting the quality requirement e 
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of the direct reduction proceaa.  In addition, 

proapecting work would alao ba raquirad in cartain 

coal flalda to aatabllah tha reaerves of tha aalactad 

coal. 

It ia undaratood that sizeable quantities 

of coka braaza hava accumulated at Balancito and 

at tha pig iron plant of COLAR.  However, tha usa 

of coka braaza for tha production of highly 

metalliaed aponga iron is not yat industrially 

aatablishad.  Tha low raactivlty of tha coka «lay 

not giva tha raquirad dagraa of «etallization of 

tha product.  Further, continuad availability 

of coka braaza from PDR is not assured, in view 

of the PDR'a own expansion programme and proposals 

for augmenting sintering capacity.  Therefore, 

tha uae of coka braaza for the production of aponga 

iron haa not bean visualised.   However, ita uae 

mm  a reductant for production of pre-reduced 

burden for blast furnace, which is being considered 

by COLAR, «ay be pursued. 

Développant work 

In connection with the installation of the 

direct reduction plants, work on the following items 

should be taken up on a high priority basisi 
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i)   The development of Guajira gasiield and 
the laying of pipeline fro» the gasfield 
the Barranquilla should be completed by 
1978, to ensure that the gas would be 
available for the direct reduction plant 
on time.  The necessary infrastructure 
facilities to serve the direct reduction 
plant on the Atlantic coast should also be 
completed by that time» 

ii)   Negotiations would have to be conducted 
with prospective pellet suppliers and a 
suitable source of supply should be 
selected. 

iii)   Adequate port handling facilities for the 
import of pellets would have to be 
developed and, in this connection, the 
possibility of the use of the port to be 
developed for export of Cerrejón coal 
would merit serious consideration. 

iv)   Necessary investigations and test work 
to identify suitable sources of coal 
whi<-h will satisfy the requirements 
for direct reduction would have to be 
initiated at an early date. 
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2  -   f*V   IMTlQRATp  STEEL   PLAWr 

A new  inte«rated  steel  plant   of   1.3 «illion 

tona crudo  »tool  capacity  is proposed  to bo   installod 

on tho  Atlantic  ooast.     This plant  would  for» an 

important  nucleus  of futuro  steel  dovelop«ont   and 

therefore,   should  have  adoquat« provision  for 

expansion. 

Product—ix 

Tho product—ix for tho now intofratod «tool 

plant, which has boon evolved on tho basis of an 

analysis of doMootic dosiand and keepin« in viow tho 

optimi« siao rolling units, is fivon in Tablo 9-1. 

Tablo 9-1 

PROPOSED  PRODUCT-MIX  FOR THE  NEV   STEEL  PLAOT 

Annual 
Sl.o ranao    WnHU 

••        '000 tons 

Mediua profilos 
Hot rollod shoots/coils 
Cold rollod shooto/coils 
Oalvanisod shoots/coils 

75 to 200 
600 to 1500 
600 to 1500 
600 to 1250 

Total 

200 
300 
532 
 22 

1 112 

As discussod in Chapter 7. tho now intofratod 

plant would bo commissioned in 198U and tho full 

capacity production is oxpoctsd to bo achieved by 

about 1987. 
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9  -  New Integrated Steel  Plant   (cont'd) 

^tritìi 
The  iron or«   requirement e  of th«  plant   oro 

propoood to bo  imported.     Tho   source  of import   would 

noro   to bo docldod  »ftor necessary  negotiations. 

For tho  purpose  of this   study,   It  has  been 

assumed that  the  total  coking  coal  requirements  would 

be  «et   fro« Cundinasiarca-Boyaca  region and   50  per  csnt 

of  th«  blend will   comprise  washed   coal  to  ensure  that 

tho   ash content   would  be  kept   below   ^k  per   cent.     There 

are   possibilities   of  utilising  other  coals   ouch  as 

Cerrejón coal.     However,   this  would have  to  be   confi raed 

by  necessary test   work.     The  use   of  Cerrejón  coal «ay 

permit   utilisation   of  lower proportions  of  washod coal 

in  the  blend. 

The  lias stone  requirement   is  assumed  to  be aet 

from   the deposits  near  Barranquilla.     rurther   investi- 

gations would have   to   be  conducted  to  confirm  the 

availability of   steelmaking grade   limestone   from this 

area.      An alternate   source  of   steelmaking quality  liae- 

stone   would be  the   Cartagena  region. 

The  assumed   analyse»  and  proposed  sources  of 

major  raw materiale   are  given  in Table 9-2.     The 

analyees and requirements would  have  to be   confirmed, 

after   suitable   sources  have  been   selected. 
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9 - Maw Intagratad Staal Plant (cont'd) 

Souro• 

Chaaical 
analysas 

Tabi»  9-2 

ANALYSES  AMD  SOURCES  OP RAW  MATERIALS 

Hau-sii17    YÏU tlfl^ 
Importad 

Po *3* 
Si02    k% 

A1203   21» 

Cundina«arca- 
Boyaca 

P.C.    65.55t 
V.M.      25.5* 

Ash 9. Olí 

•r ii.o,tono   SMS ; ut mm 
••Tranquilla     Barranqullla 

CaO 
MfO 
SiO. 

50* CaO 
MgO 
SiO, 

52* 
2* 

2.31» 

a/ Avaraga of luapa and finos. 
£/ Assuming 50 por oont washod and 50 par cant raw coal. 

r.-i-o.allov. and rafraxtorjos 

Tha farro-alloya raquira«ants would nava to bo 

i.portod. Tho roquiroaionts of amjor farro-alloya aro 

as followsi 

Porro-amnganasa (standard grada)    ..  ^'JOOtons 
Porro-silicon  (75 P«r cant grada) ..   3,700 tons 

Tha total rafractorios raquiraaiont ie astinatad 

at about UO.OOO tona por yoar.  Vhila tha ladla bricks 

and tha othor firobricka could ba obtainad fro« local 

•ourcas, tho basic rofractorias would hava to ba 

i.portod.  Por convortor lining about 15,000 tona of 

calcinad doloaiito would ba raquirad annually. 

rim* f\n tht*t 

Tha plant flow ahaat indicating tho raquiraaiants 

of tha »ajor raw »atarials as wall as production of 

aajor units ia giran in Pig 9-1. 
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9 - New Integrated Steel Plant (cont'd) 

H«Jor plant faciliti«« 

Iron or« is proposed to b« iavported in two 

sises, sized luapa of 10 MI to kO  m, and finca below 

10 ass.  Soparato storage faciliti»« for tho two sises 

ara provided, with opaco for atockin« about 2 to 3 

•ontha' requirement.  Tho or« at orafo yard would bo 

provided with noccaaary atackora and roclaiaiora for 

blondin«. Tho alaod iron oro will bo acroonod to 

reaove tho finos bolow 10 aw, boforo bo in« conveyed 

to blast furnace stockhouse, and tho flnoa will bo 

usod at tho slntor plant. 

Sisad lisio at on« would bo rocoivod at tho 

plant and aoparato storafoa for blast furnacoa (rado 

and steelamking grado aro envisaged.  Tho lisie a tone 

stock will bo about four to six weeks' requirement. 

A separate coking coal yard will be provided 

adjacent to tho coke ovens, with a storage capacity 

of six weeks' requirement. 

The Major production facilities and their 

rated annual capacities are given in Table 9-3. 
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9 . Haw Intagratad Staal Plant (cont'd) 

Tabla 9-3 

MAJOR PLANT FACILITIES 

Annual 

ritiuty 

Slntar plant .. 

Coka ovan» 

Blast furnaea 

Basic oxygon staalaaking 

Rolline »illsi 

Madiua profila Bill .. 

Hot strip aill 

Cold rolling «ill and 
finishing faciliti«» 

Muabar and capacity  fi££dj|£ll£ll 
•000 tons 

1 x 196 »q • 

75 ovsns (6 •) 

1 x 10.) • dia 

2 x 130-ton convartar» 
2 x 2-strand slab castors 
1 x 6-strand blooa castar 1 300 

'000 tons 

1 690 

69O 

1 27O 

650/600 lili 

1   730  HIB   sani-continuous 
•ill  with  6  finishing 
stands 

1 730 mm, 5-stand tandaa 
•ill 

On« continuous hot dip 
galvanising lins with 
shaaring lino 

Ona pickling lina and 
annealing faciliti«» 

200 

1 038 

912 

VUUHfff 
Tha alactric powar raquiranent of tha plant is 

proposad to ba aat fro« tha CARELCA »y»toa and tha 

plant will ba providod with nacassary distribution 

systaa.  Tha installation of captiva powar ganaration 

at ths plant has not baan anvisagad and nay ba furthor 

invastigatad. 
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The plant  «ill  have  its  own  steam generating 

facilities  for driving tha blaat  furnaoa  blowers, 

aa wall as for meeting tha othar steam requirement a. 

Maximum utilisation of  by-product   fuela haa 

baan viaualiaed.     Tha  blaat   furnaca gao  will  ba 

utiliaed for haating af hot   blast   at ova a,   firing 

of bollara,   and undarfiring  of coka  ovana.     Tha   coko 

ovan gaa vili  ba utiliaad for  various   othar haating 

requirement a.     Tha uaa  of natural gaa  aa  purchased 

fual  haa baan aaaumed  for auxiliary  injoction through 

blast   furnaca  tuyaras. 

Tha vatar   systssi vili   includa  nocaaaary treatment 

and racirculation facilities.     Tha make-up vator 

requirement   of tho  plant   is  proposed  to  ba «at   from 

tha rivar Magdalena. 

Preliminary requirements of utilitlea and  tho 

eources  of  supply are given  in Table  9-*+. 

Table  9-U 

REQUIREMENTS   AND  SOURCES   OF  SUPPLY   OF  UTILITIES 

Requirement Source 

Electric  power 120  MW CORELCA  systam 
Make-up vator       2   300  cu  m/hr     Magdalene 
Natural  gaa 700  cu  m/hr    Guajira gasfield 
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9 - New Integrated Steel Plant (cont'd) 

Plant layout 

Tho plant (onorai layout can bo proparod only 

aftor finalising tho plant location.  However, a 

sohematic arrangement of tho major production facilities 

is indicatod in Drawing 3951-9-1. 

Based on tho preliminary reconnalsance, it was 

notod that it would bo difficult to acquire a suitable 

plant site adjacent to river Magdalena and in close 

proximity to the port.  Further investigations are 

needed to establish a suitable location of port for 

receiving the iron ore carriers and coal barges. 

The primary indications are that suitable transport 

links have to be developed between the proposed port 

location and the plant site. 

Pollution control facilities 

Though there are no ant i-pollut ion laws at 

present in Colombia, adequate provision has been made 

for pollution control, while selecting the plant 

facilities.  The major pollution control facilities 

provided are given in Table 9-5. on the next page. 

With regard to the waste and by-products, 

the blaet furnace flue dust, mill scale and bulk of 

the fine ooke would be utilised for eintering, along 
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9  -  Naw Intagratad  Staal  Plant   (cont'd) 

with lima and  lia«ston«   finas  obtalnad as  rajacte 

from tha  calcining plant.     Tha  faasibility  af 

utilising granulatad blast   furnaca  slag as   faad 

•at«rial  in ths camant   plant  at   Barranquilla sty 

ba   invastigatsd. 

TOTAL  CAPITAL REQUIREMENT 

Ths  cost   of  installation  of tha  faciliti«» 

within ths  plant   boundary has  baan tarmad  as   'plant 

cost*.     Expanditurss   incurrad  on  initial   sparsa, 

praliminary,   start-up  and commissioning axpansaa  and 

intsrast  during construction hava bs«n addad to   tha 

plant   cost  to arrivs  at   tha   'fixad invsstmsnt'.     Tha 

'total   capital raquiramant'   is  arrivad at   by adding 

working capital  to tha   fixad  invsstmsnt. 

Tha  total  capital  r«quir«m«nt   axcludss  invast- 

aant s  on infrastructura   facilitias out sida  tha  plant 

boundary  such as  axtarnal  watar,   povar and natural gas 

supply   systams,   port   facilitias  and transport   linka. 

Tha  astimatas  ara  basad  on avallatala  information 

on pricss  and no  provision is mada for ascalation in 

pricas. 

Plant   cost 

A praliminary astimata of plant cost is givan 

in Appandix 9-1 and is aummarissd in Tabla 9-6. 
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Tabla 9-6 

PRELIMINARY ESTIMATES OF PLANT COST 

Plant facilltiaa       .. 880 
Engineering and administration      60 
Continfancias 

Plant co»t 1 935 

Tha  eo»t   of  facilities within  the plant  boundary 

la  estimated  at  US i   1,033  «illion.     This  estimate 

excludes  tha   costs  of  land   and  sita   praparation. 

¿£1£U 
To covar tha expenses on initial sparas which 

would have to bo purchasad alone with th« plant and 

equipment, a provision of US $ 30 million has baan 

aada, as indicated in Appandix 9-1. 

Praliailnarv. »tart-UP and commis»ionin« ««penses 

A provision of US $ 45 Billion has baan nada 

towards tha expenses which will ba incurrad on 

preliminary and promotional activities, pra-operatlonal 

training, as well as start-up and commissioning of 

tha plant. 

Interest dur ina: construction 

The fixed investment, excluding tha interest 

an long-tsrm loans during construction, works out to 

US | 1,110 million by adding tha plant coat, tha coet 

of »paras and tha preliminary, *tart-up and 

commissioning expenses.  Of this US $ 1,1 IO million, 
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as discussed later In this «hapter, 

US | 460 Million he» boon assumed to bo finanood from 

equity capital and tho balança of US I 65O Million froi 

long-ter« loan*.  For estimating tho intoroet on long- 

term loans during construction, a preliminary phasing 

of tho long-tor« loans has boon assumed as follovsi 

Tear of 
conjtruction 

1 
2< 
3 
k 
3 

lain 

Amount   in 
•illion US I 

Totti 
Long-torn 

lonas 

160 
370 
260 
200 
120 

250 
180 
y ko 

-Ä2 

1    110
A
' 650 

Percentage of 
fund required 

14 
3*» 
2k 
17 
1 1 

100 

a,/ Fixed investment excluding interest during construction. 

Based on the assumed simple interest rate of 

10 par cent per annum on long-term loans, as discussed 

later in this chapter, and taking into consideration 

the phasing of long-term loans as indicated above, tho 

accumulated interest during construction period would 

amount to US $ 190 million.  The interest during the 

construction period has been capitalised. 

Fixed investment 

The fixed investment is eetimated at US %   1,300 

million, as indicated in Table 9-7. 
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9  -  Now Intog;ratad   Stool  Plant   (cont'd) 

Tabi« 9-7 

ESTIMATED FIXED   INVESTMENT 

Million  US  t 

Plant   coat 
Sparo« • < 
Preliminary,   start-up and 

comaaiaaioning   «xponaaa 
Intaroat   on lonf-tor» 

Ioana  during  constn 

Flxod  lnvaatiant 

WorklM  capital roquiroian* 

Tho  working   capital  roquiromant   haa  boan 

aatiaatod  at   about   thro« sontha'   Manufacturing 

«xp«ns««   «quivalant.     Tha annual  Manufacturing «xpsnaoa 

at   full   production  lavai  aro   «stimatad  at  about   US I   191* 

•illion  aa   «hown  in App«ndix   9-2.      On  this  basi«,   th« 

working  capital roquiromant   has  bo«n «atimatad at 

US  $ kS  Billion. 

Total capital  raauir«mont 

Tho   total   capital  roquiroaiont   for tho  project, 

includine  fixad invast«ant   and  th«  working  capital, 

works out   to  US I   1.3U8 million. 

CAPITAL   FINANCING   PLAN 

Poasiblo  iodos of  financing 

Tho  praciao modo of  financing tha projact   would 

bo  dacidod  only at  a  latar  dato.     Howovar,   a roviow 
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9 - New Integrated Steel Plant (cont'd) 

of tho rocont modes of finane ine difforont stool 

projocts in tho Latin Aaorican countries has boon 

•ado to indioato tho poseibilities which »ay bo kopt 

in view, while finalising tho financing plan of tho 

now integrated stool plant. 

Tho available information on tho financing of 

tho Phaae-II expansion programmo s of tho intogratod 

stool plants in Brasil, Phase-Ill expansion of CSN 

Plant, Brasil, and the expansion prográmales of 

HIPASAM, Argentina and NAFINSA, Mexico, indicating 

tho sources of funds, and the terms and conditions 

of the Ioana, is given in Appendix 9-3.  The sources 

of financing the abovemontioned projects as well as 

the Phase-Ill expansions of COSIPA and USIMINAS plants 

of Brasil aro summarised in Table 9-8 on the next page. 

Prom Table 9-8, it would be noted that tho 

loans extended by international financing inatitutiona 

aa well aa by bilateral credits, comprise about 

}0 per cent of tho total capital requirement.  In 

addition, tho equity capital (own capital) is about 

kO  per cent and the balance is normally obtained from 

other domestic sources. 

The terms and conditions of the foreign Ioana 

vary froai agency to agency.  However, it may be Mentioned 
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9 - Nov Integrated Steel Plant (cont'd) 

that loan, fro« institution« liko IBRD and IDB 

carry an interest of 8 to 10 por cant por annum 

and tho repayment i« to bo made over a poriod of 

about 15 year«, including a frac« poriod of 

I* to 5 yoaro.  Similar term« could bo expected 

for bilatoral credit«.  Oonorally, tho loan« fro« 

foreign »»oncio« have to bo guaranteed by th« 

Government. 

Keeping in view tho general pattorn of 

financing of stool project, in th« othor Latin 

American countries, th. following havo boon assumed 

for tho financing pat torn in Colombia i 

i) kO  por cont of tho fixod investment excluding 
interest on long-term loan, will b. in the 
for» of equity capital and baiane, of 60 per 
cent in the for» of long-term loans. 

il) Tho accumulated interest on th. long-term 
loans during th. construction p.riod will b. 
capitalised and will also be borrovad as 
long-term loans. 

iii) The long-term loan« will carry an average 
interest at the rate of 10 per cent per 
annum repayable in about ^k  years including 
a grace period of about 6 years. 

iv) The working capital requirement would be 
borrowed as short-term loan carrying an 
interest rate of 25 P«r cent per annum. 
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9 - New Integrated Steel Plant (cont'd) 

On thia baaia, tha financing pattern of the 

project assumed for thla study la given in Table 9-9. 

Table 9-9 

ASSUMED FINANCING PATTERN FOR THE TOTAL CAPITAL REQUIREMENT 

Million US S 
Loan Equity Total 

Fixed investment excluding interest 
on long-term loan during 
construction 

Interest on long-term loans during 
construction 

Working capital 

Total capital requirement 

650 

190 
kB 

888 

i»60  1 100 

190 
U8 

¿60  1 3kB 

It would be observed from Table 9-9» that of 

the total capital requirement, the borrowed capital 

would account for about 65 per cent and the equity 

capital for about 35 P»r cent. 

It ia expected that the long-term loans could 

be obtained from international and regional financing 

agencies such as the International Bank for Reconstruction 

and Development, Inter-American Development Bank, 

International Development Bank, Corporación Andina de 

Fomento, Fondo de Inversiones Venezuela and through 

bilaterial credits as well as suppliers' credits. 
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9 - New Integrated Steal Plant (cont'd) 

With ragard to equity capital, about 50 per 

c.nt «ay be obtained through th. issue of ahara capital 

fro« Colombia, and tha balança »ay ba obtainad through 

financing inatitutiona, both domestic lika IFI, «nd 

intarnational/ragional. 

Tha availability of capital fro» intarnational 

financing inatitutiona lika IBRD and IDB will permit 

procuram.nt of equipment through intarnational 

competitive tenders, with local manufacturara 

racaiving some prafaranca which is laaa than tha 

applicable import duty. 

MANUFACTURING EXPENSES 

Tha «unit coats« used for estimating tha 

manufacturing expansée are given in Table 9-10. 

Table 9-10 

UNIT COSTS 

Item  

Iron ore - Sized •• 
- Fines •• 

Coal     - Washed 
- Unwashed .. 

Limestone •• 
Farro-manganese (standard) 
Ferro-ailicon (standard) 
Aluminium 
Fluorspar 
Zinc 
Electric power 
Water 
Natural gaa 
Labour • • 

Unit Cost at plant 
US $/unit 

ton 26 
ton 2k 
ton 32 
ton 21 
ton k 
ton 620 
ton kko 
ton 2 000 
ton 50 
ton 935 

•000 kWh 15 
»000 cu m 27 
•000 cu m 35 
man-year 2 700 
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9 - New Integrated Steel Plant (cont'd) 

The annual Manufacturing expense», excluding 

depreciation and interest charges have been estimated 

for the rated capacity production level in Appendix 9-2 

and are summarised in Table 9-11« 

Table 9-11 

ANNUAL MANUFACTURING EXPENSES 

Raw materials •• 
Labour and supervision .. 
Other manufacturing expenses 

Total 

Annual expenses 
mill. US $ 

98 
15 
81 

m 
The annual manufacturing expenses estimated at 

US S 19*» million would yield an average manufacturing 

cost (for 1,112,000 tons of saleable steel product) of 

about US ft 175 per ton of saleable steel. 

Works cost of products 

The estimated works costs of the various products, 

excluding fixed charges, are given in Table 9-12. 

Tab!« 9-12 

¿J ESTIMATED WORKS COSTS OF PRODUCTS- 

Product us ft/*?." 

Sinter 
Coke (run-of-oven) 
Hot metal 
Billets/slabs 
Medium profiles 
Hot rolled sheets/coils 
Cold rolled sheets/coils 
Galvanised sheets/coils 

a/ At the rated capacity production level, 
excluding fixed charges. 

30 
53 
82 
112 
136 
146 
199 
216 
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FINANCIAL ANALYSIS 

Based on the total capital requirement for the 

project and the annual manufacturing expenses estimated 

earlier, a financial analysis is presented below. 

Sales price 

At present, there is no plant in Colombia with 

rolling mill facilities similar to those envisaged for 

the new integrated steel plant.  Therefore, there are 

no established selling prices for the different 

categories of products, except for medium profiles 

which are being currently produced in very small 

quantities by PDH.  However, in the feasibility report 

for PDR expansion (February 1975), the selling prices 

for flat products (hot rolled and cold rolled) similar 

to those envisaged to be produced at the new plant, 

have been indicated. 

A comparison of the PDR prices with those 

prevailing in other countries, and with the prices 

of imported steel in Colombia for the selected 

category of products has been made, based on the 

available information in Appendix 9-k.     From this 

comparison, the following salient points are observedi 
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l) Medium profilée» The average price fixed 
by PDR in April 1975 i« lower than the price 
prevailing in Chile and is more or lees equal 
to the imported price and the highest home 
prices of ECE countries.  It is, however, 
about 12 per cent higher than the USA home 
pri ce. 

ii) Hot rolled sheets/stripi The average price 
assumed in the feasibility report of PDR is 
lower than the price in Brazil, 10 per cent 
higher than the imported price, 15 per cent 
higher than the price in Peru and considerably 
higher than the home prices of EEC countries 
and USA. 

iii) Cold rolled sheets/stript The average price 
assumed in the PDR feasibility report is 
comparable to those in Chile and Peru, 26 
per cent higher than the imported price, and 
considerably higher than the home prices of 
ECE countries and USA. 

iv) Venezuelan prices» The 1975 average prices 
of PDR are 5 to 10 per cent higher than those 
prevailing in Venezuela in 197**» 

As the available price information on the other 

Andean countries relate to periods earlier than 1975t 

and as the steel prices in Colombia were revised during 

April-May 1975, the PDR prices which were raised by 

20 to 25 per cent on an average, may be considered 

comparable with those of the other Andean countries. 

With regard to the import prices, it may be mentioned 

that in the context of the changed world market 

situation, there has been a significant reduction in 

the f.o.b. export prices.  For example, while the 
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KCE home prices of CR sheets/strip range between 

US $   298 and US $   357 per ton, the f.o.b. continental 

export price is only about US f» 204 per ton.  This 

would indicate that the current import price« cannot 

be taken a« the basi« for future pricing. 

Therefore, the PDH price» have been assumed 

to correspond to the ex-work« «elting price« for the 

new integrated «teel plant and are as follow«! 

Average «elling price 

Medium profile« .. 
HR sheets/coils .. 
CR «heete/coils .. 
Galvanised sheets/coil» 

ce «ellin, 
US f/ton 

356 
3^7 
4oo 
i*50 

Sale« realisation 

The total «ale« realisation at rated capacity 

operation level i« calculated in Table 9-13. 

Table 9-13 

ANNUAL SALES REALISATION •*/ 

Annual «ale« Average 
Quantity  «ale« price  realisation 
•000 tons   US J/ton     mill US i 

Medium profile«  .. 200 
HR «he«t«/coil«  .. 300 
CR »heet»/coils  .. 532 
Galvanised sheets/ 

coils  80 

Total      .. 1 112 

356 
347 
400 

U50 

71 
104 
213 

k2k 

a/ At rated capacity production level. 



t 





.0 
•Ili! 2 2 

I.I 
2 0 

1.25 1.6 



DASTUR ENGINEEHING  INTERNATIONAL GmbH 
1INI1H) NAIIIINS INIHISIHIAI IH VUUHMHNT (IHIIAMMIIIIN 

Final Report on The Development of 
Iron and Steel Industry In Colombia 

9 - New Integrated Steel Plant (cont'd) 

Contributory «argin 

The total annual sales réalisation at 

rated capacity operation level would be about 

US S k2k  million.  The annual manufacturing 

expenses at full capacity operations and at 

current prices are estimated at about 

US $ 19** million including US S 15 million for 

labour and supervision cost. 

Therefore, the contributory margin 

(assuming labour and supervision cost to be 

directly variable with the production activity) 

at full capacity operations would be US $  230 

million in a normal year of operation. 

Profitability 

A preliminary profit and loss statement 

in the first year of rated capacity operation 

is given in Table 9-1^. 
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Table  9-1** 

PRELIMINARY PROFIT AND LOSS STATEMENT FOR THE FIRST 
YEAR OF RATED CAPACITY OPERATION 

A. Sales realisation •• 

B. Annual manufacturing expenses 
Raw materials 
Labour and supervision 
Other conversion costs 

Million US S 

98 
15 
81 

Total (B) .. 

C. Gross profit (A) - (B) 

D. Fixed charges/expensest 
Administration and sales expenses 
Interest on long-term loans 
Interest on working capital loan 
Depreciation charges     .. 
Amortisation charges 

Total (D) 

E. Net profit before tax (c) - (D) 

F. Taxation at 40% of net profit 

G. Net profit after tax (E) - (F) 

194 

230 

6 
74 
12 
48 
1 

155 

75 

30 

45 

The administration and sales expenses have 

been assumed at US S 6 million per year, which is 

somewhat higher than the US $ 5.3 million considered 

by PDR in their feasibility report for expansion 

(February 1975). 
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The interest charges on long-tern loans at the 

rate of 10 per cent per annua would be about US $  8k 

million in the initial years of operation till the 

repayment is commenced.  Assuming that the production 

build-up in the initial three years will be 50, 70 and 

90 per cent of the rated capacity, it is expected 

that at the end of the third year of operation, there 

would be sufficient cash surplus to start repaying 

the long-term loans.  Therefore, the interest charges 

on the long-term loans will progressively decline 

in the future years and in the Uth year (which would 

be the first year of full capacity operation), the 

interest on long-term loans ia estimated at 

US $   Ik  million. 

Interest on working capital has been provided 

at 25 per cent per annum on the total working capital 

requirement. 

Depreciation charges have been provided on a 

straight line basis at 5 per cent per annum on all 

tangible assets and on this basis, the annual 

depreciation charge would be US $   k8  million.  The 

expenses to be incurred on interest on capital during 

construction, preliminary expenses, start-up and 
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commissioning, administration during construction 

and design, and engineering services have been 

amortised in twenty equal annual instalments.  The 

annual amortisation charges on this basis works out 

to US $ 15 million per annum. 

The provision for tax has been assumed at a 

flat rate of ho  per cent on the net profit.  The 

preliminary profitability analysis indicates that 

the net profit before tax would be US $   75 million, 

which is about 16 per cent of the equity capital 

and after providing for tax, the net profit would be 

about US $ U5 million corresponding to about 10 per 

cent of the equity capital in the first year of the 

rated capacity operation.  The rates of return would 

improve substantially in the subsequent years as 

interest charges on long-term loans get progressively 

reduced. 

Break-even analysis 

The break-even analysis reveals that if 

manufacturing wages and salaries are assumed to be 

fixed, the break-even point will be reached when the 

plant operates at about 70 per cent of its rated 

capacity as shown in Figure 9-2. 
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S«n»itlvltv anilvili 

A »an»itivity analysis ha» baan carriad out to 

study tha effects of variation« in tha sales realisation, 

manufacturing ixptnm and fixad charges/expense» on 

the project profitability.  The variation» in the 

annual profit, for the firet year of operation at 

rated capacity, due to change» in the above three 

variable» are given in Table 9-15. 

Table 9-15 

SENSITIVITY ANALYSIS 

Ba» •*/  Variation» 

Sale» realisation 
Annual manufacturing 

expense» 
Fixed charges/expense» 

Net profit before tax 
Net profit after tax 
Return on equity after 

tax 

100 

100 
100 

100 
100 

110 110 110 110 100 100  90 90 

100 110 110 90 110 110 100 110 
100 100 110 90 100 110 100 100 

156 131 110 203 75 53 ^ 19 
156 131 110 202 76  53  *»*» 18 

IO96   I596 I396 11% 20%  7%  5% W      2% 

aj  Base figure» for fir»t year of rated capacity operation 
given in Table 9-11*. 

The above analyai» indicate» that under the 

rather adver»» circumstance», the project would require 

•oae increa»» in »teel price» to provide adequate 

financial rate of return. 
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U) - LOCATION OF NEW PLANTS 

Preliminary selections of possible locations 

for the new plants - the integrated steel plant, 

the direct reduction plants, and a bar and rod 

mill complex - have been made, taking into considera- 

tion the various locational factors and the relative 

raw materials assembly and product distribution 

costs.   The infrastructure development required at 

the selected locations has been indicated.  Further 

detailed studies and investigations would be,however, 

required before taking a decision on the sites. 

It may be mentioned that the new bar and rod 

mill capacity may also be created by the expansion 

of SIP, as has been envisaged for the additional 

light profile capacity. 

NEV INTEGRATED STEEL PLANT 

Sources of major raw materials 

The iron ore requirements of the integrated 

plant are proposed to be imported.  The coking coal 

requirement would be met from domestic sources and 

10-1 



DASTUR ENGINEERING  INTERNATIONAL GmbH 
IINIIF.I) !V\1II>\S IMIIISIIIIM  1)1 VI Ifll'MI-Nf ImiUNIM'llllN 

Filini Heport on The Development of 
Iron and Steel Industry in Colombia 

10 - Location of New Plants (cont'd) 

for the purpose of this study, it is assumed to 

be obtained from Cundinamarca.  The possibility of 

blending other coals available ii: the region of the 

selected location with Cundinamarca coals should be 

studied later.  Limestone which occurs widely 

scattered, is expected to be available from areas 

adjoining the proposed locations. 

Market 

The new integrated plant would be producing 

medium profiles and flat products, the flats 

accounting for the bulk (over 80 percent) of *-he 

product-mix.   With regard to the cost of product 

distribution, the cost of transporting the flat 

products, for which the geographic pattern of the 

domestic market is identifiable, has been taken 

into account, as information on the pattern of 

domestic market for medium profiles is not 

readily available. 

The geographic pattern of the flat product 

market to be served by the new integrated steel 

plant has been worked out as follows! 

i)  The total demand for flat products considered 
for domestic production in I985 has been 
broken down zonewise, on the basis of data 
collected during field survey. 
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ii)     It   is   assumed   that   the   PDP  products  would 
be   first   marketed   in   Zone   I   and   any   surplus 
available   thereafter would  be   sold   in   other 
zones.      Considering   the    1985   production   of 
PDR,    it   is   observed   that   the   entire   production 
of  hot   rolled   and   cold   rolled   sheets/strip 
would   be  marketed   in  Zone   I,and   tin  plate 
in  Zone   I  and   Zone   II. 

ill)     The   zonewise  demand   for   flat   products 
of   the   new   integrated   steel   plant   is 
derived  by  deducting   the   PDR   supplies   from 
the   total   zonal   demand. 

The   total   zonal   demand   for  flat  products  by 

categories  and    sises,  the PDR   supplies   to  be  different 

zones,   and   the  balance   zonewise   demand   to  be   met 

by   the  new  integrated   steel  plant   are  given   in 

Appendix   10-1. 

For  computing   the   transport   cost   for 

distribution   of  products,    the   following   locations 

have  been  considered   as   the  market   centres   of   the 

different   zonest 

Zone Market centre 

I .      Bogota 
II Medellin 
III Cali 
IV .      Bucaramanga 
V Barranquilla 
VI Pereira 

Location considered 

Taking into account the sources of supply of 

iron ore and coal, the new integrated steel plant 
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could  be   located   either   at   the   coast   or   inland   - 

in  proximity  to   the   coking  coal   source. 

Based   on   a reconnaisance   of  different 

areas,   the   following   three   alternative   location« 

have   been   considered   for   evaluationi 

i)      Barranquilla 
ii)      Buga-Tulua 

iii)      Puerto-Berrio 

Review  of  Locations 
The   three  alternative   locations   are   shown 

in  Drawing   3951-10-1.      Barranquilla has   been 

considered  as   a   typical   sea-board   location   on   the 

Atlantic   coast,   on   the   assumption   that   adequate 

port   facilities   for  importing  ore   could  be 

developed   adjoining   the   plant.      Further   investiga- 

tions  with  regard  to  port   development   possibilities 

on   the  Atlantic   coast   should  be   carried  out,   which 

could   influence   the   final   selection  of   the   plant 

location.      In   this   connection,   the  infrastructure 

to  be  developed  for   exporting  Cerrejón   coal   should 

be   taken   into   consideration. 

Buga-Tulua has   been   identified   as   a   suitable 

location  near   the  Pacific   coast   and  has  been  favoured 

over   the   Buenaventura  port   from   the  viewpoints   of 

availability   of  land   and   infrastructure   facilities. 
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Puerto-Berrio is in clos» proximity to the 

coking coal source, connected by river Magdalena 

to Barranquilla - the assumed port location to 

receive imported ore - and is well connected to the 

major markets. 

The locational factors of Barranquilla, 

Buga-Tulua and Puerto-Berrio are compared in Appendix 

10-2. 

Evaluation of locations 

The transport coste of assembling raw 

materials and distributing products for the three 

locations are detailed in Appendix 10-3 and 

summarised in Table 10-1. 

Table 10-1 

ANNUAL COSTS OF ASSEMBLING RAW MATERIALS AND 
DISTRIBUTING PRODUCTS AT ALTERNATIVE 

LOCATIONS FOR NEW INTEGRATED 
STEEL PLANTS 
(million US $) 

Costs 

Raw materials 
assembly      . 

Product distribu- 
tion . 

Barranquilla  Buga-Tulua  Puerto-Berrio 

19 

11 

30 

25 

-2 
3^ 

27 

35 

From Table 10-1 it would be noted that Barranquilla 

offers the advantage of the lowest total cost of 

transport of raw materials and products. 
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Suggested location 

Fron the viewpoint of transport costs, 

therefore, the Atlantic coast location is 

advantageous.   A coastal plant would also 

facilitate steel exports.  Further, the infra- 

structure development being carried out on the 

Atlantic coast for the development of the Guajira 

gasfield and the Cerrejón coal field could be 

advantageously utilised for the steel complex. 

It is, however, reiterated that further 

detailed investigations would have to be taken up 

for selecting the exact location on the Atlantic 

coast for the plant. 

DIRECT REDUCTION PLANTS 

Gas-based plants 

Natural gas for direct reduction would be 

supplied from Guajira gasfield and a pipeline is 

being laid from the gasfield to Barranquilla. 

Therefore, the gas-based sponge iron plant has 

to be necessarily located on the Atlantic coast. 

Barranquilla and Santa Marta (Drawing 3951-10-1) 

were considered as alternative locations for siting 

the sponge iron plant. 

Santa Marta has the advantage of being on 

the railway network.  However, inadequate 
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availability of suitable land, limited availability 

of water, difficulties in the expansion of • jrt 

are some oí the major disadvantages.   Further, this 

port city is being developed for tourism and stringent 

anti-pollution measures are being enforced.  Therefore, 

between the two locations, Barranquilla has been 

favoured as the site for the gas-based sponge iron 

plant. 

Coal-based plant 

The   coal-based   direct   reduction   plant   will 

utilise   imported   pellets   and  domestic   coal.      It   is 

•assumed   thai    the   main   consumers   oí     ti te   product 

would   be   SIP.      In   view   ol    these   factors,    the 

following   locations    (Uravir   V) :> 1 - 1 <)-1 )   have   been 

suggested   for   the   coal-based   sponge    iron   pianti 

f.ogota/boyaca   arca 
Cali 
Barranquilla 

A   plant   located   at   ho,;o t n/boyaca   area   would 

utilise   the   Boyaca/Cundinaiiiat ra   oal?-.      The   pellets 

to   be   utilised   will   bo   imported    through   barranquilla. 

The   plant   at   Cali   is   assumed   to   be   based   on  Valle 

coals   and   would   receive   imported   pellets   through 

Buenaventura.      The   plant   at  barranquilla  would   use 

Cerrejón   coal.      It   is   assumed   that    the   coals 

occurring   in   all   these   areas would   be   suitable   for 

use   in  Direct   Reduction  process,   but   this  would   have 

to   be   confirmed  by   tests. 
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For   estimating   the   raw   materials   assembly   costs 

at   Hogota/Boyaca   area   and   Culi,    it   has   been   assumed 

that    suitable   quality   coals   would   be   available 

within   about   50   km   radius   from   the   plant.     The 

costs   of   transporting   raw   materials   to   different 

locations   are   ßiven   in Appendix   10-U. 

For   estimating   the   product   distribution 

costs,    it   is   assumed   that   out   of   the   total   annual 

production   of    115,000   tons   of   sponge   iron,   the 

requirements   of   the   existing   semi-integrated   steel 

plants   located   in   the   same   zone   as   the   sponge   iron 

plant   would   be   supplied   first ,    and   the   balance 

available   would   be   transported   to   other   zones. 

The   zone-wise   distribution   of   sponge   iron   for   the 

different   plant   locations   is   assumed   as   followsj 

Bogota/ 
Boyaca Cali Barranquilla 

•000 tons    '000 tons '     '000 tons 

Zone I 
Zone II . . 
Zone III 
Zone V  .. 

100 

1r) 

t)() 65 

50 

The   pattern   of  distribution  has   been  derived 

on   the   basis   of   zonewise   requirements   of   sponge   iron 

for   Case-II   in   1983   (Table   8-2).      The   annual 

distribution   costs   of   sponge   iron   for   different 

locations   (based   on   the   transport   costs   per   ton 

given   in   Figure   8-1)   are   given   in  Appendix   10-5. 
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The   transport   costs   of    raw   materials   and 

spo-ge   iron   for   thi;   various   locations   are   compared 

in  Table   10-2. 

Table   10-2 

ANNUAL   COSTS   OF RAW  MATERIALS   ASSEMBLY  AND   SPONGE 
IRON   DISTRIBUTION   FOR   ALTERNATIVE   LOCATIONS 

OF  COAL   BASED   PLANT 
(million  US   $) 

Raw  raateri als   assem- 
bly 2. 92 1 .Oí» 

Product di stribu- 
ti on 0 ,60 2UZ 

3 .52 1.61 

Cali Barranquilla 

1 .09 

0.80 

1.89 

From the view point of the total cost of 

transport of raw materials and sponge iron, the 

Cali location is the cheapest and has, therefore, 

been considered as the location of the coal-based 

sponge iron plant.   The other advantages of this 

location are the existing infrastructure facilities 

and developed coal mines in the neighbouring regions. 

However, the possibility of developing Buenaventura 

or any other other suitable port on the Pacific 

coast for importing pellets would require further 

investigations. 

NEW BAR AND ROD MILL COMPLEX 

Additional capacity for the bars and rods, and 

wire rods may be set up either as a new complex or as 

expansion schemes of the existing SIP.  An evaluation 

of alternative locations has been made to identify a 

suitable one for a new complex. 
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Sourct of »pong» iron 

The n»w bar and rod mill complex would utilise 

• pong» iron a» metallic charge and it is a»sum»d that 

the »pong» iron would be supplied from the gas-based 

plant at Barranquilla. 

Market for bar» and rods 

The geographic pattern of demand for bars and 

rods, and wire rods to be served by the new complex 

would be different for Case-II and Ca»»-III. Ba»»d 

on the shortfall between the demand considered for 

domestic production, and the productions of SIP and 

PDR, the market pattern for the new complex in 19^5 

for Case-II and Case-Ill would be as followst 

Zones Case-II 
i 

I k9 
II 5 
III 1U 
IV 20 
V 3 
VI 9 

Case- III 
i 
6 
9 

28 
1*0 
6 

1 1 

Locations considered 

Bucaramanga and cali have been considered as 

possible market based locations.  From the viewpoint 

of the source of sponge iron supply, Barranquilla is 

also another possible location.  The locations 

considered are shown in Drawing 3951-10-1. 
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10   -   Location  of   New   Plants   (cont'd) 

Evaluation  of  location» 

The annual costa of transporting sponge iron and 

distributing the product* for the three locations are 

detailed   in   Appendix   10-6  and   summarised   in Table   10-3, 

Table   10-3 

ANNUAL TRANSPORT   COSTS  FOR   SPONGE   1H0N   AND   PRODUCT 
DISTRIBUTION   OF  BAR   AND   ROD   MILL  COMPLEX 

AT   ALTERNATIVE   LOCATIONS 
(million US   $) 

Cali Barranquilla 
Case-II Ca se- • III Case i-II Case-III Ç ase-II Case-Ill 

Transport   of 
sponge   iron U.3 2 2 5. 8 2.9 0. 1 - 

Distribution 
of  product 4.3 JL J ¿j JL 1+2 ¿1¿ Iti 

Total 8.6 k¿ l2 10. I¿* 1¿2 111 1*1 

From Table   10-3,   it   would  be   observed   that   the 

Barranquilla   location  is  preferable   for   siting   the   bar 

and  rod mill   complex   for  Case-II   as   well   as   Case-III. 

INFRASTRUCTURE  DEVELOPMENT  REQUIRED 

From  the   evaluation  of  locations   for  the   new 

facilities,,it   is  noted  that   the   Atlantic   coast   would 

be  favourable   for  installing the  new  integrated   steel 

plant,   the   gas-based  direct  reduction plant   and  the 

new bar  and  rod mill   complex,   while  Cali   is  advantageous 

for   siting  the coal-based   sponge   iron  plant.     This 

emphasises   the   necessity  of developing the   infrastructure 

facilities   on  the   Atlantic   coast. 
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10 - Location of New Plants (cont'd) 

Transport 

Darranquilla is not yet on tha railway map of tha 

country.  It would ba essential to connect the selected 

location on tha Atlantic coast with tha hinterland by 

railway to enable easy movement of steel and raw 

materials.  Also, the possibilities of utilising the 

river barge transport system for transporting coal to 

integrated steel plant and for transporting steel as a 

return cargo, need to be investigated. 

Port facilities on the Atlantic coast for receiving 

imported iron ore and pellets would have to be developed 

at an early date.  A similar development for receiving 

pellets on the Pacific coast would be required to 

cater to the needs of the coal-based sponge iron plant 

at Cali. 

Natural gas 

The most essential development required for the 

direct reduction plants is the supply of natural gas. 

The development of the Guajira gasfield and the 

installation of the gas pipeline between the gasfield 

and Barranquilla should be completed by 1978 to enable 

the gas-based direct reduction plant to commence 

operation in early 1979. 

10-12 



DASTUR ENGINEERING INTERNATIONAL GmbH 
UNITED NATIONS INUUSIHIAl DTVLLDPMLNT (IHlíANIZAIlllN 

Final Report on The Development of 
Iron and Steel Industry In Colombia 

10 - Location of New Plants (cont'd) 

Electric powtr 

The electric powar requirements of the new plante 

would have to be taken into consideration in finalising 

the power development scheme» on the Atlantic coast. 

Taking into account the nature of the electrical load 

of the integrated steel plant and the new arc furnace 

plants, a substantial increase in the thermal power 

component of the CORELCA system would be advisable. 

Infrastructure for the Cerra.lon coal field 

The development of the Cerrajon coal field would 

require the installation of new transport links including 

a port for exports, as well as the development of 

electric power and water supply systems.  There are 

various possibilities of siting the port.  For example, 

if the port has to be an independent facility to serve 

exclusively the Cerrajon coal field, it may be located 

eastwards from Santa Marta and may not be connected 

by railway ¡system to either Santa Marta or to the main 

market centres of steel.  In such an event, this 

location may not be very advantageous for serving the 

new plants. 

It is suggested that in taking a final decision 

on the infrastructure development for Cerrajon coal, 

the possibility of integrating the facilities to serve 

the steel industry as well, may be kept in view. 
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10   -   Location   of  New  Plants   (cont'd) 

ECOLOGY 

No   specific   pollution control  regulations are  a» 

yet   in vouge  in  Colombia.     In   selecting  tha   plant 

facilities,  however,   adequate   provision  for   installing 

pollution  control   facilities  has   been made.     These 

include   facilities   for dust   control,   collection and 

treatment   of picklin*  line  effluent,   extra   high  stacks 

at   the  coke oven and   sinter plant   etc.     Requisite  water 

treatment   facilities  have  been   provided  and  recirculation 

water   systens  have   been planned. 
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Appendix   5-6 

FUTURE   DEMAND FOR   ORDINARY   STEEL   PRODUCTS   WHICH 
CAN   HE   PRODUCED   BY   SEMI-INTEGRATED   PLANTS 

A.      CATEGORIES  OF   STEEL   CONSIDERED AND   THEIR  DEMAND- Nl£/ 

Light   profile» 
Bars   and rods 

(-75  mm) 
Wires 

Total 

2222L 
•000   tons 

82 

300 
130 

,12 

1985 
'O00   ton» 

135 

526 
21 

816 

For  planning   of   rolling mill   facilities   this 
has   to  be   suitably   grouped  under   relevant   rolled 
steel  products   such   as   light   profiles,    bars   and 
rods and  wire   rods. 

B.      DEMAND  FOR  WIRE RODS 

a) Wire   rods   are   considered   to   include   all   -12miB 
rods   in   coil»   which   are   used   for wire   drawing, 
reinforcing,   structural   fabrication  and   other 
purposes . 

b) Methodology adopted   for   deriving   the  wire  rod 
demand 

i)     Wire   rod»   required   for wire drawing   are 
assumed  to   be   the  same  as   the   wire   demand. 

ii)     For   other   rods   in  coils,    the  past   pattern 
of  domestic   production,   between   1970  and   197** 
is   assumed   to   hold  good   for  future. 
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Appendix 5-6 (continued) 

Past pattern of domeatic production of 
roda in coila 

1970 to 1974 

PDR 
SIP 

Total 

Total 
Bara and roda 

•000 tona 

531. <M 
227.9-J 

759.5 

(100%) 

Roda 
in co il.¿/ 
•000 tone 

206.7- 
8.1 

214.8 

(28.2%) 

Roda in coila amount to about 28% of total 
bara and roda production, and this ratio hi 
been applied to the projected demand also. 

d)  Projected demand for wire rodai 

1980 12M. 
000 tona  'OOO tona 

Vire rod for wire drawing 
Other wire rode 

Total 

130 
84 

214 

215 
TV 

62 

C.  PROJECTED DEMAND FOR ROLLED STEEL 

1980 1985, 
'000 tona  '000 tons 

Light profiles 
Bara and roda (-75 mm) 
Wire roda 

Total 

82 
216 
214 

a/ Refer Table 3-7 
b/ Appendix 3-6, Col (1) 
J/ Appendix 3-6, sum of Col (2) to Col (6) 
d/ Baaed on anevers to queationnaire 
e/ Aaauraing up to 3/8H plain rods were in coils 

135 
379 
J62 

816 
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b) Uftit profilai 
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IaUi 

19*3 
a) tara and roda 
b) Uftit profUaa 
a) Wira roda 

Total 

•J aara and rada 
b) Uffat profila« 
c) Hlra rada 

total 

•) aara «ari rada 
b) Light profila a 
a) Mira rada 
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Appendix 5-9 

SIP - SCRAP REQUIREMENT, AVAILABILITY AJJD SHORTFALL 
(thousfijid tone) 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

Purchased        Dornettic scrap 
-ui^.uv Bwe^j- ujvuui;nufi »crap availabie for        Scrap 

0rdinary.fl7Speci.aJ^/        Total    requirements/ ateelmaJriiflfy     shortfall 
Iiy.ot Bteol production 

ni •! r, n^.a/Qr,«^-;  „it/ TV 

1.32.9 

151.8 

192.9 

21;.5 

250.5 

285.9 

285.9 

285.9 

285.9 

285.9 

32.8 

42.8 

53.6 

53.6 

78.6 

87.1 

98.6 

98.6 

98.6 

115.7 

165.7 

194.6 

246.5 

267.1 

329.1 

373.C 

384.5 

384.5 

384.5 

401.6 

-168 

198 

251 

271 

334 

379 

391 

391 

391 

408 

115 

130 

148 

153 

173 

186 

218 

252 

294 

333 

53 

68 

103 

118 

161 

193 

173 

139 

97 

75 

a/   assuming average 85 per cent yield of fini eneo steel 
(Appendix 5-5) 

}J    Assuming average  70 per cent yield of finished steel 
(Appendix 5-5) 

gj    Assuming average 1,C16 Ig purchnced scrap per ingot ton 
¿/   Refer Table 4-13 
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Appendix 6-3 

MAJOR ADDITIONAL FACILITIESi PDR-II AND PDR-III 

PDR-II 

Cok« oven* 

Sinter plant 

Blast furnace 

Steelmaking 

Continuous 
casting 

Rolling mills 

On» battery of 27 
ovens (6 m high), 
270,000 tons of 
cok« per yaar. 

One 125 sq m machins, 
850,000 tons of 
fluxed sinter per 
year 

PDR-III 

One battery of **5 
ovens (6m high), 
490,000 tons oí coke, 
psr year. 

One 210 sq m machine 
1,425,000 tons of 
fluxed sinter per 
year 

One 7*2 m hearth dia   One 8.5 m hearth dia 
furnace, 3^0,000 tons  furnace, 650,000 tons 
of hot metal per year, of hot metal per year. 

Conversion of exist- 
ing three Thomas 
converters to LWS and 
installation of a new 
LWS converter of the 
same size. 

One 2-strand bloom 
castar for 150,000 
tons of blooms per 
year. 

Conversion of existing 
three Thomas converters 
to LWS and installation 
of 2 new LWS converters 
of the same size. 

One 2-strand bloom 
caster for 150,000 
tons of blooms per 
year. 

Two 3-strand billet 
castar for 228,000 
tons of billets per 
year. 

On wire rod mill of 
200,000 tons per 
year capacity. 
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Appendix 6-4 

PRELIMINARY ESTIMATES OF CAPITAL COST FOR EXPANSION SCHEMES 
(million US *) 

PDR-I .1*/ PDR-II PDR-III 

I.  MINING 102.0 55.o 102.0 

II.  PLANT FACILITIES 

Raw materials handling 
Coke and by-product» 
Sinter plant 
Blast furnace 
Steelmaking 
Oxygen plant 
Lime plant 
Fertilizer plant 
Continuous casting mach 
Billet mill 
Rod mill 
Utilities! 

Electric supply 
Power house 
Water and sewerage 

Additional requirement! 
Shops and building 
Transport and mobile 

equipment 
Social services 

Dismantling and relocat 
of equipment 

Contingenc ies 

Sub-total   (II) 

ine 

ion 

14, 9 
44. 7 
35. 4 
48, 3 
39- 5 

6 1 
6 .0 
t~ .2 

1 5 . 1 
16 .0 
32 » 5 

p .4 
18 .7 

1 .5 

1.8 

2 
2 

.1 

.4 

1 
42 

.7 
•7 

10.0 
27.0 
20.O 
30. O 
20. O 
5.0 
3.0 
2.0 

14.9 
¿•0.0 
32.0 
¿•8.3 
33.5 
6.0 
4.3 
2.3 

included   in   steelmakirif. 

2.5 
18. O 

1 .5 

1.5 

32.5 

¿4.0 

18.7 
2.0 

1 .8 

334.0 

1.5 2. 1 
2.0 2 . ¿4 

_ 

22.0 3.6.7 

166. O 281 .5 

III.      SPARES 

Total (i+II+IIl) .. 

-ii£ 

¿•41.0 

2.0 

222,0 

h^L 
388.0 

a/   Costs as indicated in feasibility report on PDR expansion 
(updated 1975). 
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MHákD COMI 

á>p«hdia 7-1 

rio n sueno«- 11 t<MD t*p I<M5 
(thowaand tr na) 

jami 

Calaaor^fj Mil t»MU> 

tat 
lor 

-AC 

con al darai' 
doamatlo 

oauctlun 

Osntldurai 
fur doaatle 
yfT'AwUyn feV*L4MCá 

Mat «»aldarai 
for iuawatla 
Brvduatlan 

Contid»rai 
for «oaaatla 

Bliftlálí j-«^ 

"ora »d nodi                         .. MO . 140 596 
. 

59* 

Profllaai*/ 

w » 49 49 
Madi«* 

U«ht 

80 

BU - 
M 

M 
HI 

IH 
- 14) 

1)5 

Hiw 1*) - IK) £15 • 115 

aaaalaaa tub« 4U 40 - 72 7« 

Malla and aikar railway 
••tarlai* -KL JU - i  là Já ^ 

•ab-tatal non-nata 789 89 •*> 1  224 135 i o#» 

Ulti 

íiataa 70 M 15 125 »2 6) 

CR alia..ta/at rip 125 - 12) J5Q . )50 

H* ahaaU/atrtp 90 - 90 160 160 

Tlnplata 120 - 120 V*> . 190 
Oalvatuaad ahaata t» - •D 131 - D5 
Malitai plpaa and tuba* JA tà J6 10* Jal Jti 

•uk-total Qata 545 59 4*6 1 Otó 105 %) 

TOTA). fPUtfr 8THL 

•TieiiL irmi/ 

Carbon eonatructlonal 

Allojr eonatructinnal 

Fraa auttln( 

Inni 

St »in lesa 

ßectrical ileal ahaat 

Tool  ataal 

Aactruda 

MU. gtClil. 3TjJg. 

LSZ» Jj& 1  12« 2 2Q8 

*/   Hafer Tabla 3-7  Idr alt«-i,ia* bra«k «wn or tot^l  dea«,*. 
fc/     nnludM baaM,  «,„„,«1.,  .,,,íia   „,(,l(,fl,  u,,.W   ^^      tw„, «, 
£/    li.cludua haavy profila« and taxa. ï d narrow data. 

V¿ Z 052 
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18 3 V, 4« 7 47 

6 - 6 19 1 11 

an 4 Ifc 37 5 12 
9 9 - li 1« 

5 s - 11 11 

4 4 - 7 7 . 
J9 _1 JZ JA A Jl 
u L fc£ toa a Ail 

Rater Tabla 3-U  for total  dw„»,d. 
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Appendix  9-1 

PRELIMINARY ESTIMATE   OF   CAPITAL   COST 

Basisi   1.3  x   10     tons/yr   crudt   steel 

Unit 

A.  PLANT FACILITIES 

Raw material handling 

Sinter plant 

Coke ovens and by-product» 

Blast furnace 

Steelmelt shop 

Rolling mills 

Utilities and services 

Sub-total (A) 

B. ADMINISTRATION AND ENGINEERING 

Administration during construction 
and design and engineering services 

Sub-total (A+B) 

C. CONTINGENCIES   AT   10%  OF   A+B 

Total   Plant   Cost 

D. SPARES 

Cost   (million  US  S) 
Total Foreign 

1 5.00 

Uo.oo 

60.00 

7 3."0 

130.00 

k10.00 

150.00 

880.00 

60.00 

9^0.00 

95.00 

1   035.00 

30.00 

525.00 

25,00 

55O.OO 

»Too 

605.00 

30.OO 

-   18   - 



DASTUR ENGINEERING   INTERNATIONAL GmbH 
UNITED NA110NS IMMISI HIM. 1)1 VHIII'MKNI imi¡AM¿A"lll)N 

Final Report on I ho Development of 
Iron and Steel Industry In Colombia 

Appendix 9-2 

ANNUAL MANUFACTURING COSTS 

Unit cost 
at site 
US l/ton 

Annual 
requirement 

•000  tons 

Annual 
cost 

•000 us t 

26.00 420.00 

24.00 1 560.00 

32.00 810.00 

21.00 540.00 

4.oo 63O.OO 

620.00 11.30 

440.00 3.7O 

2 000.00 0.65 

50.00 6.60 

2 Q82f25. 

A. RAW MATERIALS 

Iron ore lump 

Iron ore fines 

Washed coal 

Unwashed coal 

Limestone 

Ferro-manganese 

Ferro-silieon 

Aluminium 

Spar 

Sub-total (A) 

B. OTHER COSTS 

Labour and supervision 

Utilities including power, 
water and natural gas 

Repair and maintenance materials, 
consumables and operating supplies 

General expenses 

Sub-total (B) 

Total  Manufacturing Costs   (A+B) 

Average   cost   of production   (excluding 
fixed   charges) 

-   19   - 

10 920.00 

37 440.00 

25 920.00 

11 340.00 

2 520,00 

7 006.00 

1   628.00 

1    300.00 

 330.00 

98  404.00 

15  000.00 

12 000.00 

60   000.00 

9   000.00 

96   000.00 

194   404.00 

Say US   S   194 million 

US   $   174.8  per   ton 

Say U^LJÜWBli^Sß 
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Appendix 9-4 

COMPARISON OF PDR AND OTHER SELLING PRICES 
(US | par ton) 

PDR  Chil> 

Medium 
profile  ...356S/  ¿,19 

HR sheets/     . 
strip   .. 4001/ 

CR sheets/ r/ 

strip .. 43>/     427       429 

Other Andean countries USA 
hile^PeruftV Venezuela^/ Braziltv SCE HoneS/HorceS/Imported?/ 

287 - 348    278 

510     279 - 358    231 

298 - 357    291 

349 

341 

360 

409 

357 

366 

343 

Galvanised 
sheets/coil     - 584 - 614 689     374 - 414   159 381 

¿/   February 1975, Source«  ILAFA 
b/    November 1974, Source:   ILAFA 
c/    For January 1975, Source»  Metal Bulletin, March 1975 
£/   Based on Continental Export Prices of April 1975,  (Sourcet Metal Bulletin), 

and adding US % 30 per ton for ocean freight and insurance, agency charges 
@i 5% CIF, customs duty @ 20$ CIF, port handling charges US $ 8 per ton, 
and financial charges @ 18$ CIF 

S/   April 1975 price list 
1/    PDR Expansion feasibility report (February 1975) 
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Appendix 10-1 

20MWISE HHAÍJD OF FUT PRODUCTS - 1965 
(thousand toni) 

Hot Rolled • 1.200 mm 

Bemand considered for 
production 

PDR products 
Balance 

• • 
• • 
• • 

34 

34 

8 

8 

20 

20 

18 

18 80 

Ho* Rolled. - 1,890 IfD 

Demand considered for 
production 

PDR products 
Balance 

• • 
• • 

87 
•   31 

•54 

43 

43 

40 

40 

28 

28 167 

Ç9M P9ll«4 • 1,8W HP 
Demand considered for 

production 
PDR products 
Balance 

• • 
• • 
• • 

40 

40 

16 

16 

28 

28 

16 

16 

100^ 

100 

Cold Rolled - 1.200 am 

Demand considered for 
production 

PDR products 
Balance 

• • 
• • 
• • 

240 
24C 

45 

45 

70 

70 

40 

40 

395f< 
240^ 
155 

Tinplate 

Demand considered for 
production 

PDR products 
Balance 

• • 

• • 

21 
21 

169 
39 

130 

- - 

130 

a/   Refer Table 7-1 
y   PDR-II and PDR-III productions refer Table 6-3. 
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Appendix    10-5 

ANNUAL   DISTRIBUTION   COST   OF   SPONGE   IRON   FOH 
COAL-BASED   PLANTS   AT   ALTERNATIVE   LOCATIONS 

(thousand   US   $ ) 

Consuming   Zones Bogota/Boyaca Cali Barranquilla 

I 

II 

III 

V 

400 

195 

.¿21 
Say        600 

5^0 

28 

568 

¿10_ 

780 

_2 

80 

800 
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EXPLANATIONS 

Three dots (.../N.A.) indicate that data are not 
available or are not separately reported. 

A dash (-) indicates that the amount is nil or 
negligible. 

A plus sign (+) indicates a surplus or an increase. 

A minus sign (-) indicates a deficit or decrease. 

A full stop (.) between numerals indicates decimal. 

A space between numerals is used to distinguish 
thousands and millions ( 1 3'*6 8^9). 

A stroke (/) indicates a crop year or fiscal year, e.g. 
1953/195^•  The fiscal year adopted is from 1st July 
through 30th June. 

'To' between the years indicates the full period, e.g. 
I960 to I96U means inclusive of the years i960 and 
1964. 

Details and percentages in tables do not necessarily 
add up to totals, because of rounding. 

Reference to 'tons' indicates metric tons, and to 
•dollars' United States dollars, unless otherwise 
stat ed. 

Conversion rate adopted is US $ 1.00 = Colombian peso 
(Col S) 30, unless otherwise stated. 

ABBREVIATIONS 

PDR 
BOYACA 
FUTEC 
SIDELPA 
SIDUNOR 
SIMESA 
SIMUNA 
COLAR 
NSP 
SIP 

Acerías Paz del Rio S.A. 
Metalúrgica Boyaca S.A. 
Fundiciones Técnicas S.A. 
Siderurgica del Pacifico S.A. 
Siderurgica del Norte 
Siderurgica Medellin S.A. 
Siderurgica del Mima S.A. 
Colombiana de Arrabio Ltda. 
National Steel Pian 
Semi-integrated Plants 
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11 - NATIONAL STEEL PLAN 

On the basis of the production programme of SIP, 

the alternative possibili i ies of PDR expansion and 

creation of new capacities, two alternative plans for 

steel development in Colombia have been evolved.  These 

are designated as: 

National Stee 
National Stee 

1 Plant II ÍNSP-II 
1 Plan III (NSP-II 

) 
I) 

The National Steel Plan I (IMS?-!), which was 

formulated on the basis of PDR-I expansion, is not 

considered because the PDR-I scheme has been eliminated 

from further consideration as mentioned in Chapter 6. 

National Steel Plan II (NSP-II) 

NSP-II has been formulated on the following basis! 

a) Expansion and product.on programme of SIP 
for 1976 to 1985 as discussed in Chapter 5» 

b) Expansion of PDR to 725,000 tons per year 
crude steel capacity corresponding to 
PDR-II; 

c) Production from new plants as per Case-II 
(Table 7-6). 

National Steel Plan III (NSP-IIl) 

NSP-III has been formulated on the following basisi 

a) Expansion and production programme of SIP 
for 1976 to 1985 as discussed in Chapter 5; 

b) Expansion of PDR to 952,000 tons per year 
crude steel capacity as per PDR-III; 

c) Production from new facilities as per 
Case-Ill (Table 7-6). 

11-1 



DASTUR ENGINEERING  INTERNATIONAL GmbH 
UM IH/ N\i .H . ; IMiihhini  m vLllH'MhM lllti.AWA I HIN 

Kinul Rpport on The Development of 
Iron and Steel Industry in Colombia 

11 - National Steel Plan (cont'd) 

COMPARISON OF THE TWO PLANS 

The two alternative plans, NSP-II and NSP-III, are 

compared in respect of the following criteria! 

a) Degree of self-sufficiency; 

b) Investments required and the new capacities to 
be created; 

c) The total cost of steel to meet the national 
requirement s ; 

d) Foreign exchange requirements; 

e) Return on investments;  and 

f) Utilisation of domestic resources. 

Degree of self-sufficiency 

The degree of self-sufficiency is measured in terms 

of the proportion of the demand satisfied by the domestic 

steel production.  The estimated production of steel for 

the two alternative plans is compared with the projected 

total demand in Table 11-1. 

Table 11-1 

SEFL--SUFFICIENCY IN STEEL PRODUCTION-' 

Year 

1974 

1976 
1977 
1978 
1979 

1980 

1981 
1982 
1983 
1 984 

Total 
demand 
•000 tons 

61 6^ 

793 
902 

1 030 
1 184 

1 371 

Product ion 
NSP-II 

5;0 
744 
968 
226 

1985  ..  2 500 

Total 1976 
to 1985,  15^261 

NSP-III 
'000 tons '000 tons 

286       286 

355 
395 
4 52 
614 

812 

955 
1 01 1 
1 111 
1 788 

2_02¿ 

9 588 

35 5 
395 
452 
564 

662 

855 
951 

1 136 
1 778 

2 095 

? 2,4 3 

Self- su fficitncy 
NSP- 

i 
II NSP-III 

46 46 

45 
44 
44 

45 
44 
44 

51 47 

59 48 

62 
58 
57 
80 

56 
5 5 
58 
80 

82 

ài 
a/  Includes ordinary and special steels as rolled 
b/  Apparent consumption of steel 

82 

& 
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11 - National Steel Plan (cont'd) 

It would be observed that the demand in 1985 

would be met to the extent of 83 per cent both by 

NSP-II and NSP-II1.  This would signify a substantial 

improT«ment in self-sufficiency over 197*», when the 

domestic production was only about k6  per cent of the 

apparent steel consumption.  From Table 9-1, Ü would 

also be observed that the cumulative domestic production 

in NSP-II will be about k   per cent higher than that in 

NSP-III during the decade 1976 to 1985.  Further, the 

aggregate self-sufficiency during the same decade in the 

case of NSP-II would be about 63 per cent compared to 

about 60 per cent in the case of NSP-III. 

Investments and new capacities 

The order of magnitude of total investments 

required for augmenting the existing capacities of 

SIP and PDR as well as for the installation of new 

plants has been estimated in Table 11-2.  The estimate 

excludes preliminary and promotional expenses, interest 

during construction, working capital, costs of land 

and site preparation an.i infrastructure facilities. 

11-3 



DASTUR ENGINEERING  INTERNATIONAL GmbH 

11   -   National   Steel   Plan   (cont'd) 

UNITED NATIONS INDUS I Kl Al DTVKI.III'MKNT llltliANIZATIIIN 

Final Report on The Development of 
Iron and Steel Industry in Colombia 

Table 11-2 

PRELIMINARY ESTIMATES OF INVESTMENT FOR EXPANSION 
OF STEEL CAPACITTY-' 

(million US $) 

NSP-II NSP-III 

120 120 

223 388 

66 66 

130 70 

1 12 88 

1 065 1 065 

1 716 1 7?7 

PDR: 

a) Cold rolling facilities under 
Current Improvement Programme 

b) Expansion of plant and mines—' 

c/ 
SIP Expansion-' 

Direct reduction plant—' 

Bar and rod mill complex /and light 
profile mill facilities—' 

f/ New integrated steel plant—' 

Tot al 

a/     Excludes   preliminary   and   promotional   expenses, 
"~       interest   during  construction,   working   capital, 

costs   of   land   and   site   preparation,   and   of 
infrastructure   facilities. 

b/ Refer   Appendix   6-k 

çj Refer  Table   5-10 

d/ Refer Table   8-7 

e_/ Refer  Appendix   11-1 

f/ Refer   Appendix   9-1 

With  the  above   investments,   the   in   tailed   capacities 

for  ironmaking,   ingot   steel   production and  rolling  would 

be   raised   as   shown   in Table   11-3. 
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Table   11-3 

IRON   AND   STEELMAKING   CAPACITIES   -   EXISTING   AND    I985 
(thousand ton») 

Installed capacity 
in 198S 

NSP-III 
Existing 
capacity 

IRONMAK1NG£' 

Blast furnace—' .. 
Sponge iron 

280 

Total 280 

INGOT STEEL 
Thomas process 
Oxygen process 
Electric furnaces 

260 

268 

Total 528 

ROLLING MILLS 
Non-flat 
Hot rolled flat .. 
Cold rolled flat 

¿480 
¿•00 

Total (non-flat 
and hot 
rolled 
flat) 880 

NSP-II 

1 9^0 

2 7 

1 992 
1 080 

3 072 

1 286 
1 438 
-272 

2 72k 

2 170 

2 5°5 

2 219 
8U0 

3 05? 

1 286 
1 i*38 
972 

2 72k 

a/  Excludes COLAR 

The annual phasing of the new investments between 

1976 and 1985 for both alternatives is presented in 

Appendix 11-2 and summarised in Table 1 1-k.     Th« time 

tables for commissioning the new facilities for NSP-II 

and NSP-III are shown in Fig. 11-1. 
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Table   11-4 

ANNUAL PHASING OF INVESTMENTS FOR NEW FACILITIES 
(million US $) 

Year 

1976 
1977 
1978 
1979 
1980 

I98I 
1982 
1983 
1984 
1985 

Total 

NSP-II NSP-III 

15 14 
1 18 1 17 
170 185 
292 304 
395 420 

294 322 
233 25I 
196 167 

2 16 
1 1 

1 716 1 7?7 

From the foregoing it would be seen that the 

investments under NSP-II would be about US $ 81 million 

less than for NSP-III.  The average investments per 

additional annual ton of crude steel capacity for NSP-II 

would be US $ 675 and for NSP-III US S 710. 

Total cost of steel 

The total cost of steel is computed by adding the 

total cost of domestic production and the cost of 

imported st»eel. 

The cost of domestic steel production comprises 

the manufacturing costs, administrative and sales 

expenses, and depreciation and interest charges.  The 

estimates of cost of production have been worked out as 

follows 1 

11-7 
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11 - National Steel Plan (cont'd) 

i)  The manufacturing cost of SIP has been 
estimated taking into account the scrap 
and sponge iron inputs on a national average 
basis, and the other cost of operation as 
given in pago 5-26. 

ii)  The manufacturing expenses oí PDR have 
been estimated on the basis of an average 
cost of US S 138 per ton for NSP-II and 
US S 135 per ton for NSP-TII with the 
adoption of bottom-blown oxygen process 
from 1979 onwards, and at US $   1 h 5 per 
ton for the earlier years for both the 
alternatives, (refer Table 6-5). 

iii)  The manufacturing costs for thp bar and rod 
mill complex and the light profile mill complex 
have been estimated on the same basis as SIP. 

iv)  The matiuf acturi ng expenses for the new integrated 
steel plant are based on an average of US $ 175 
per ton (refer Appendix 9-2). 

v) The administrative and sales expenses have 
been provided at an average of 10 per cent 
of the total direct manufacturing costs. 

vi)  The annual depreciaiion and interest charges 
for the existing facilities have been 
considered to be the same as provided by the 
individual companies in 197^. 

vii)  The depreciation ami interest charges for the 
new facilities have been provided at I5 per 
cent per annum of the total investment in plant 
facilities indicated in Table 11-1 and the 
time table of commissioning indicated in 
Fig. 11-1. 

The manufacturing costs of domestic steel production 

and the annual depreciation and interest charges have 

been computed in Appendices 11-3 and 11-U.  The total 

cost of domestic steel production is summarised in 

Table 11-5. 

11-8 
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Prom Table 11-5, it would be noted that the 

cumulative cost of domestic steel manufactured from 

1976 to 1985 would be US $   3,072 million for NSP-II and 

US $ 2,918 million for NSP-III.  Considering the 

cumulative domestic rolled steel production during 

the samo period (Table II-I), the average cost per ton 

of steel works out to US S 320 for NSP-II and US | 316 

for NSP-III. 

Cost of imported steel!  The quantity of steel 

to be imported in each year between 1976 and 1985 has 

been calculated on the basis of the projected demand and 

thp projected production programmes of NSP-II and NSP-III. 

To arrive at the annual cost of imported steel, these 

quantities have been multiplied by the estimated average 

ost per ton of steel.  Considering that Colombia's 

imports would mainly cover items such as heavy plates, 

other flat products (coated and uncoated), medium and 

heavy profiles, tubes, high alloy and special steels, 

the price of the cold rolled sheet/coil has been assumed 

to reflect the average price of steel to be imported, as 

this would constitute the major portion of the imports 

up to 1982/83. 

The current export prices are significantly lower 

than the home prices of the exporting countries, and 

the export prices are continuously falling since mid 197**. 

1 1-10 
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Further, compared to other steel products, the peak 

price in the case of the cold rolled coils in 197*+ was 

lower.  In addition, the price of cold rolled coils in 

1975 second quarter was about the same as in 1973 second 

quarter.  While the 197^ prices were inordinately high, 

the present export prices may be considered unduly low, 

specially taking into account the general escalation in 

costs from 1973 to 1975. 

In view of thi.s, the arithmetical average of the 

last two years has been taken as a rough indication of a 

reasonable average price under the present conditions. 

The average continental price of cold rolled coils for 

the 8 quarters ending April 1975 is about US $ 270 per 

ton and that for the 7 quarters ending April 1975 is 

US $   275 per ton. 

It may be mentioned that the average per ton 

c.i.f. prices of imported .steel in Colombia (excluding 

handling charges and customs duty) were US | 190 in 

1972, US I 223 in 1973 and US $ 438 in I97U.  The 

arithmetic average of the c.i.f. prices for the three- 

year period 1972 to 197^ works out to US $   28k   per ton, 

and for the two year period 1973 and 197^, to US $ 331 per 

ton.  However, the weighted average c.i.f. price for the 

three-year period ( 1972 to 197*0 would be US $ 29U per 

ton and that for the last two years ( 1973 and 1972*), 

US $ 3k6   per ton.  Assuming an average per ton f.o.b 

price of US $   275, the average c.i.f price would be about 
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11   -   National   Steel   Plan   (cont'd) 

US   fl   305   per   ton.      As   the   cost   estimates   in  this   study 

are  being   prepared   on the  basis   of   prices  prevailing   in 

the   second  half   of   1975,   it   would   be   reasonable   to   adopt   an 

average   f.o.b   price   of  US  $   275  per   ton. 

On   this   basis,   the   per   ton   cost   of   steel   as   landed 

in  Colombia,    including  handling   charges   and   customs   duty, 

has  been  computed   as   follows« 

Average   f.o.b   price 
Ocean   freight   and   insurance 
Handling   charges 
Customs   duty   at   20%   on  c.i.f 

Average   landed   price 

US   t/t on 

275 
30 

8 
61 

JÜ. 

The   annual   costs   of   imported   steel   for  NSP-II   and 

NSP-III   are   given   in Table   11-6. 

Table    1 1-6 

COSTS OF IMPORTED ST EEL ¿/ 
(million US $) 

Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Total 

NSP-IT 

I6/4 
190 
216 
21 3 
209 
220 
274 
320 
164 
154 

2    124 

NSP-III 

164 
190 
216 
232 
265 
257 
297 
311 
168 
1 54 

2   254 

a/  Refer   Appendix   11-5 
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The total costs of steel comprising the cost 

of domestic production and the cost of imported steel 

from 1976 to 1985 are given in Table 11-7. 

Table 11-7 

TOTAL COSTS OF STEEL 
(million US $) 

year NSP-II NSP-III 

1976 253 253 
1977 293 293 
1978 339 339 
1979 i+05 398 
I98O **57 461 
1981 522 52k 
1982 58I 578 
1983 66'+ 659 
I98U 813 8O5 
1985 869 862 

Tota T     5 1?6 1 172 

From Table 11-7 it would be noted that the total 

cost of steel during the 10-year period, 1976 to I985, 

for both NSP-II and NSP-III are practically the same. 

Foreign exchange requirements 

In addition to importing steel, foreign exchange 

expenditure would also have to be incurred on imports 

of iron ores, pellets, ferroalloys, basic refractories, 

graphite electrodes etc.  Further, for PDR, slabs 

would have to be imported for some years.  The annual 

1 1-13 
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foreign  exchange   requirements   of  NSP-II   and   NSP-III 

are   estimated   in  Appendix   11-6  and   summarised   in 

Table   11-8. 

Table   11-8 

ANNUAL FOREIGN EXCHANGE REQUIREMENTS FOR IMPORTS 
OF STEEL, RAW MATERIALS AND SUPPLIES-' 

(million US $) 

Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

NSP-II 

Total 

15^ 
178 
205 
216 
237 
234 
275 
322 
230 
238 

2 289 

NSP-III 

154 
178 
205 
225 
263 
238 
270 
297 
21 1 
224 

2 263 

a/  Refer Appendix 11-6 

Present value analysis 

A present value analysis of the return on investments 

for NSP-II and NSP-III has been prepared considering 1975 

as the zero point and a discount rate of 11 per cent per 

annum.  For this purpose, the present values of annual 

investments for the new facilities have been taken as 

given in Table 11-4 for 1976 to I985.  The present value 

of the investment in 1975 refers to the cost of the 

facilities already installed.  The cost of the installed 

facilities has been computed from the annual reports 

1 1-14 
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for 197** of the individual steel companies and additional 

information supplied by the plants regarding the total 

cost of plant and equipment (depreciable assets) at 

current prices in Colombian peso.  The total cost of 

plant and equipment thus arrived at has been converted 

to US $ assuming an exchange rate of US $ 1 » Colombian 

peso 30.  In addition, the estimated co t of the coke oven 

battery No. 2 being installed at PDR has been added. 

The present values of annual inflows have been 

calculated on the basis of the production programmes of 

SIP, PDR, and the new facilities, and the 1975 domestic 

selling prices of steel.  The production for 1975 has 

been taken as an average between the actual production 

of 197*+ and the projected production for 1976 f°r SIP 

and PDR.  The earnings from the new bar and rod mill 

complex and the light profile mill complex have been 

calculated on the basis of the selling prices of SIP. 

The selling prices of SIP vary from plant to plant and, 

therefore, an arthmetical average of the sales prices 

has been assumed. 

The present value analysis is presented in 

Appendix 11-7 and summarised in Table 11-9 on the 

next page. 
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Table   11-9 

PRESENT   VALUES   OF   OUTFLOW   AND   INFLOW   -   NSP-II   AND   NSP-III 
(million US $) 

/ 

NSP-II NSP-III 

1 803 
1 6o4 

1 884 
1 586 

1 104 1 153 

802 794 

0.89 
0.73 

0.84 
0.69 

Total outflow at current pricesy 
Total inflow at current prices- 
Present values of total outflow 

at 11% discount rate 
Present values of total inflow 

at 11% discount rate 
Ratios of inflow to outflow: 

At current prices 
At discounted values 

a/  Refer Appendix 11-7 

The present value analysis indicates that the 

ratios of inflows and outflows at 11 per cent rate 

of discount is 0.73 for NSP-II and 0.69 for NSP-III. 

From this analysis, it is observed that for the 

period of analysis (up to I985), the total outflows 

would exceed the inflows.  This it,   because the new 

integrated steel plant which accounts for the largest 

increase in the new capacity waild be commissioned 

only in 1984 and would not be oberatine at rated 

capacity level till 1985«  An exercise has, therefore, 

been prepared for an extended period of operation for 

the same facilities beyond I985 to determine the year 

in which the present values of outflows and inflows at 
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11 per cent discount rate will become equal.  The 

exercise indicates that in the case of NSP-II, this 

would occur in 1987 and in the case of NSP-III, in 

1988.  This shows that the ratio of the discounted 

present value of outflow* and inflows at 11 per cent 

would be unity within a period of k   to 5 years from 

the start-up of the new integrated plant. 

Utilisation of domestic resources 

A comparison of the utilisation of major domestic 

resources and imported raw materials in the two 

alternative plans is given in Table 11-10.  The major 

raw materials and energy requirements have beer, calculated 

assuming production at full rated capacity from the 

existing as well as new steel plants. 

Table 11-10 

UTILISATION OF DOMESTIC RESOURCES IN NSP-II AND NSP-III 

NSP-II NSP-III 
Domestic Imported  Dornest ic Imported 

Iron ore, mill tons 

Pellets, mill tons   .. 

Coking coal blend, 
mill tons 

Non-coking coal, 
mill tons 

Natural gas, mill eu m 

Additional power 
demand, MWh 

1 .5 

2.2 

0.1 

Í+00 

409 

2.0 

1.2 

2.0 

2.5 

0.1 

160 

367 

2.0 

0.5 
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From the local raw materials utilisation viewpoint, 

it would be noted that an additional quantity of about 

200,000 tons of finished steel is produced utilising local 

iron ore in the case of NSP-III compared to NSP-II.  The 

same additional quantiiy of steel is also being produced 

utili in(; local coking coal blend in NSP-III.  Further, 

from Table 11-10, iL would also be noted thai NSP-II will 

have a higher dependence on electrical power and natural 

gas than NSP-III.  The steel development through NSP-III 

would offer scope of greater utilisation of domestic 

raw materials and greater dependence on coal with which 

Colombia is better endowed than natural gas. 

GUIDELINES FOR SELECTION OF PLAN 

From the foregoing comparison of the two plans, it 

would be observed that NSP-II would involve a lower 

investment of about US $ 80 million compared to NSP-III. 

However, of this amount, the investment on additional 

development of mining capacity required in PDR-III 

itself accounts for about US $ 50 million.  As such, 

the difference in the two investments for the plant and 

equipment required for production of iron and steel would 

be only of the ordei of US $   30 million or less than 

2 per cent of the total investment required for the 

new facilities in NSP-II, which is insignificant. 

Further, there would be only a marginal difference 

between the maximum investment to be made in any one 

particular year (1980 in both cases) though it is lower 

by about 6 per cent in the case of NSP-II. 
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The steel making capacities to be installed by 

1985 in both cases are about the same.  From the 

commercial view-point, such as rate of return on 

investment, the average cost of domestic steel and 

requirement of foreign exchange, both the plans are 

similar.  Therefore, it is difficult to choose between 

the two on commercial grounds. 

NSP-III would, however, have a decided advantage 

in the years beyond I985, in terms of both greater 

use of local raw materials and lesser dependence on the 

more expensive types of energy, such as electric power 

and natural gas. 

It may also be mentioned that the infrastructure 

development required in the case of N P-III may be 

somewhat less than that for NSP-II, because the 

existing infrastructure facilities of PDR would be 

better utilised by expanding the plant to about a 

million-ton capacity. 

It, however, needs to be emphasised that the 

major reasons of NSP-III becoming equally attractive 

economically as NSP-II are the following: 

1) In PDR-III, the existing Thomas shop is 
envisaged to be expanded and converted to 
oxygen bottom-blown process to about 
900,000 tons annual capacity, compared to 
the installation of a new melt shop and 
retiring of the existing Thomas shop in PDR-I. 

2) In PDR-III, continuous casting for production of 
billets has been suggested and the 710 mm mill 
is proposed to be fully utilised, compared to the 
installation of a new billet mill and low 
utilisation of the 710 mm mill considered in PDR-I. 
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These   aspects   of   PPR-II1   scheme   would   have   to 

be   further   investigated   and   confirmed, 

These   factors   may   be   kept   in  view   by   the 

Government,   while   finally    selecting   one   of   the   plans 

for   implementation  within   the   framework   of   their 

national/subregional   development   policies   and 

programmes. 

Steel   development   strategy 

To   sum  up,   national    steel   plan   would   involve   the 

following   steps   in   its   implementation! 

Short-term   strategy 

The   only   way   to   augment   the   domestic   steel 

production   in   the   immediate   future   would   be   the   optimum 

utilisation   of   the   existing   semi-integrated   plants.      This, 

however,   would   be   dependent   on  the   market   conditions   and 

also   on   the   feasibility   of   augmenting   scrap   supply, 

may   be   through   imports   till   such  time   as   the   first 

direct   reduction  plant   goes   on   stream. 

Mid-term   strategy 

The   years   1979   to   1982   could   be   considered   as 

the   mid-term   period.      During   this   period,   requisite 

sponge   iron   capacity   would   be   in  operation;      the   existing 

Thomas   converters   at   PDR   would  have   been   converted   to 

bottom-blowing   oxygen   process;      the   first   cold   rolling 

mill   complex   at   PDR   would   have   gone   into   production; 

SIP  expansion   completed;      and  the  domestic   steel 

production   improved   through  better  utilisation   of  the 

primary   iron   and   steelmaking   facilities   as  wll   as   by 

importing   slabs   to   meet   the   steel   requirements   of   PDR. 
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Long-term   strategy 

The   long-term   strategy   of  development   would 

be   the   completion   of   the   expansion   in   accordance 

with   the   selected   scheme   and   the   second   phase   of 

the   cold   rolling  mill   programme   of   PDR;      installation 

of   the   new   integrated   iron   and   steel   plant   as   well   as 

th»   other  new   facilities;      and   implementing   the 

balancing   schemes   of   SIP   expansion. 

PIG   IRON   PRODUCTION 

Colombiana   de   Arrabio   Ltda 

The   pig   iron   requirements   of   Colombia   are   met 

from   the   small   blast   furnace   plant,   COLAR,    located   at 

Cajica,    50  km   from   Bogota   near   Zipaquira.     This   plant 

has   a   single   blast   furnace   of  2.7   m  hearth  diameter   and 

the   rated   capacity   is   30,000   tons   per   year.      Purchased 

sized   raw materials   are   utilised.      Since   its   inception 

in   late   1972,   considerable   part   of  the   production  has 

been  exported. 

The   bulk   of   the   pif;   iron  produced   is   characterised 

by   high   phosphorus   content    (0.5   to   0.7   per   cent),   due 

to   the   u-e   of  high   phosphorus   iron   ore.      Also,    some 

quantities   of  0.2   to.    0.3   per  cent   phosphorus   pig 

iron  are   produced. 
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An enlargement of the existing furnace is 

under consideration.  In addition, COLAR had an 

expansion scheme to augment its production to 

60,000 tons per year by installing an additional blast 

furnace and beehive coke ovens by I98O. 

It is understood that a pilot unit for reducing 

iron ore fines utilising the coke breeze available from 

screening of beehive coke, is under installation.  The 

excess blast furnace gas (jofi   of the total make), 

which is being presently flared, will be utilised as 

fuel in the reduction unit.  The pilot plant facilities 

have been completely designed and fabricated locally, 

and are scheduled to be commissioned by end of 1975« 

Other plants 

Other attempts made for the production of pig 

iron include a small blast furnace installed at Pacho 

mines.  This unit is, however, not in operation at 

present. 

Anotaer small blast furnace of about 10 tons 

per day capacity at Siderurgica Valle de Tenza, 

designed and fabricated locally, has been under 

construction for the last two years and is yet to 

be completed. 
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Future   prospects 

The  high   phosphorus   content   of   local   iron   ore 

is   a   major  handicap   in   producing  acceptable   quality 

of   foundry  grade   pig   iron   and   therefore,   the   rate   of 

consumption   of   pig   iron   in   grey   iron   foundries   is   low. 

Till   such time   as   adequate   supplies   of   low   phosphorus 

ores   could  be   ensured   from   local   sources,   possibilities 

of   utilising   imported   iron   ore/pellets   for   the 

production  of   pig   iron   would  merit   consideration. 

COLAR   is  planning  to   make   trials   with   imported 

pellets  from  Peru. 

The  domestic   pi¿;   iron  demand   is   estimated   at 

about    ^0,000   ton-   by   198O   and   65,000   tons   by   I985. 

This   could  be   met   either   by   installing  an   additional 

blast   furnace   as   planned   by   COLAR,   or   by   examining 

other   alternatives  such  as   installing  electric 

smelting  furnaces   and   charcoal   blast   furnaces. 

Electric   smelting 

The   electric   smelting  unit   c >uld  use   either 

beehive   coke   or   small   size   coke   from   steel   plants. 

The   main consideration  in   selecting   the   plant   location 

would   be   the   cost   and   availability   of  electric   power. 

For   the   production  of   low   phosphorus   pig   iron, 

imported  ore/pellets   could  be   used.      Investments   for 

small   capacity   plants   based   on   electric   smelting 

are    lower  than   those   for   blast    furnace. 
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Charcoal blast furnace 

The technology of charcoal blast furnace is 

well advanced in Latin America, and Brazil alone 

produces over three million tons of iron through this 

route.  Considerable portion of this iron is also 

converted into steel.  At present, however, the 

availability of charcoal in Colombia is limited and the 

production is oriented towards meeting the domestic 

needs, rather than industrial requirements.  Therefore, 

the adoption of charcoal blast furnace technology may 

be deferred to a later date.  The Amazon region has 

great potential for production of charcoal.  However, 

for industrialisation of this area, considerable 

development of infrastructure facilities would be 

necessary.  Ironmaking plants in this area may have 

to depend on imported ores. 

FERRO-ALLOYS 

Demand 

Apart   from   a   small   production   of   ferro-silicon 

(about    1,500  tons/year)   by   Metallico,    the   entire 

requirement   of   ftrro-alloys   is  met   through   imports. 

The   demand   for  ferro-alloys   would  grow  with  the 

rise   in  domestic   steel   production.     The   estimates   of 

demand   for   common  ferro-alloys   -   ferro-manganese   and 

ferro-silicon  -   for   198O  and   1985  are   given  in 

Appendix   11-8 and   summarised   in Table   11-11. 
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Table   11-11 

DEMAND OF FERRO-SILICON AND FERRO-MANGANESE 
(tons) 

NSP-1I NSP-III 
1980    1985   1980     1985 

Ferro-silicon (75* grade)  3 820   8 720  3 330   8 61*0 

.. 10 Í455  26 170  8 285  25 890 
Ferro-manganese 

(standard grade) 

The demands indicated in Table 11-11 include 

the requirements for iron and steel foundries also. 

Domestic production 

The ferro-silicon requirement in 1980 would be 

about k   000 tons, rising to about 9,000 tons by 1985. 

The existing Metallico plant is proposed to be expanded 

to about 3,000 tons by 1976.  Thus, the additional 

requirement by I985 would be around 6,000 tons per 

year, which would justify the creation of additional 

capacity. 

With regard to ferro-manganese, the requirement 

in I98O would be of the order of 10,000 tons, rising 

to about 26,000 tons by I985.  By 1985. therefore, a 

plant of 25,000 tons capacity per annum could be 

considered, provided a suitable source of supply 

of manganese ore could be identified. 
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UTILISATION OF NICKEL ORES 

Cerro Matoso deposit 

Nickoliferrous ore occurs at Cerro Matoso deposit 

located on the eastern bank of the river Ure, a tributary 

of San Jorge in the department of Cordoba, about 20 km 

south of the village of Montelibano. 

Nickeliferrous ores are associated with ultrabasic 

rocks overlain by a capping of lateritic iron ore, with 

thickness varying from 3 m to 10 m. 

The reserves have been estimated at about kO   million 

tons and the nickel content in the ore is about 2.5 per 

cent.  However, there are I5 to 25 million tons of ore 

with 2.6 per cent to 2.8 per cent nickel.  The average 

range of chemical analysis of the ore is as follows! 

Ni Co Fe MgO SiOQ A1203 

% % % % % % 

2.5 O.O7 19.O I3.O 37.0 3.0 
to to to to to to 

2.6 0.08 20.0 15.0 38.0 5.0 

Plans   for utili sat ioti 

The possibility of utilising the nickel ore 

for production of ferro-nickel is being considered 

by ECONIQUEL and the plant is expected to start 

operation by 1978/1979.  The mining scheme envisages 

the production of 733,000 tons of ore annually by 
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open cast method.  The cost of development of the 

mines including transport facilities has been estimated 

at about US $ 70 million.  It is understood that the 

ferro-nickel plant has been designed on the basis of 

an average feed analysing 2.72 per cent nickel, which 

is higher than the average grade of the deposit. 

In this connection, it may be noted that to 

obtain this grade feed for the ferro-nickel plant, it 

will be necessary to adopt selective mining.  This is 

not advisable, because it will not only shorten the 

life of the mine, but will also render the operations 

of the mine and the process plant considerably 

uneconomic and problematic at a later date.  It is, 

therefore, suggested that a detailed study should be 

made before taking a final decision on the feed grade 

for the ferro-nickel plant. 

Production of stainless steel 

The ferro-nickel could be utilised for the 

production of stainless steel.  As no other country 

in the Andean sub-region has known occurrences of such 

high grade nickel ores, Colombia would be in an 

advantageous position to produce stainless steel to 

cater to the entire Andean market.  In addition, there 

may be scope for export to other Latin American countries 

as well as to . >uritries in other regions. 
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The bulk of the stainless steel demand 

(about 90$)   is generally for cold rolled sheets and 

the new stainless steel complex should be designed 

accordingly. 

The total domestic demand for stainless steel 

in Colombia is about 18,000 tons in I985 and of 

this, about 16,000 tons are expected to be as cold 

rolled sheets.  In a study (August 197^) on the iron 

and steel sector for the Andean sub-region prepared by 

Junta del Cartagena, the total alloy and special steel 

demand for the sub-region has been projected at 

670,000 tons in I985.  Assuming that stainless steel 

would constitute about. 10 per cent of the total 

demand for alloy and special steels, the demand for 

stainless steel in I985 would be about 65,000 tons in 

the sub-region.  Of this, about 58,000 tons may be 

considered as cold rolled sheets.  Therefore, the 

demand for cold rolled stainless steel sheets in 

other Andean countries would be about 42,000 tons 

in 1985. 

The cold rolled stainless sheets are consumed 

in a wide range of widths and the maximum demand is 

generally in the 1,000 mm width.  For rolling this 

size of coils/sheets, a 1,070 mm mill would be 

required.  A single unit 1,070 mm Sendzimir mill is 

capable of producing between 25,000 tons to 30,000 tons 

of cold rolled coils per year. 
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It   is,therefore,    suggested   that   a   stainless 

steel   complex   could  be   set   up  with  an   initial   annual 

capacity   of   at   least   25,000   tons   of   cold   rolled   sheets/ 

«oils   with   provision   for  expansion.     The   liquid   steel 

requirement   for   initial   production  would   be   around 

35,000   tons   per   year.      To  meet   the   steel    requirement, 

necessary   electric   arc   furnaces,   vacuum   degassing/ 

decarburising  unit   and   continuous   casting   facilities 

would   be   installed.      For  the   production   of   this 

tonnage,   however,    installation   of  hot   rolling 

facilities   may  not   be   economical.     Therefore,    it   is 

suggested   that   the   hot   rolling   of   slabs   to   hot   coils 

may  be   advantageously   done   either  at   the   new 

integrated   steel   plant   or   at   PDR   and   the   hot   coils 

transported   back  to   the   stainless   steel   complex   for 

cold   rolling   and   finishing.      This   plant   could   be 

suitably  expanded   after  the   operators   gain   necessary 

experience   and  hot   rolling   facilities   are   installed 

at   a   later   date. 

It   is   suggested   that   a  feasibility   study   should 

be  undertaken  for   selecting   the   plant   location, 

determining   the   relevant   technological   parameters 

and  estimating  the   costs  and  profitability. 
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NSP AND THE NATIONAL ECONOMY 

During 1967 to 1974, the manufacturing sector in 

Colombia registered an annual growth rate of 9 to 10 per 

cent.  Despite this accelerated growth, it is observed 

that the iron ami steel sector has continued to stagnate, 

and the country has become increasingly dependent on 

imports.  The efficient and internationally comparable 

metal-mechanic sector and consumer good industries which 

require significant steel inputs, have been consequently 

faced with shortages of raw materials and spares as well 

as uncertainty in supplies, and rises in the international 

prices.  Further, the share of capital goods industries in 

the total value added in the manufacturing sector 

(between 7 and 10 per cent) is somewhat lower in Colombia 

than in a number of other countries at similar stages 

of development.  Presumably, this may be due to the 

limited domestic market.  The economies of scale 

required for the development of the capital goods 

sector could be achieved through the enlarge Andean 

market.  However, the capital goods industry would also 

require assured supplies of steel at reasonable prices. 

With the implementation of the National Steel Plan (NSP), 

the availability of steel at predictable prices would be 

assured.  This, together with the well-trained labour 

force, lower cost and a more developed industrial 

structure than in any other member country would 

place Colombia in a favourable position in the 

enlarged Andean market. 
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The implementation of NSP would involve an 

investment of the order of US $ 1,750 million during 

the coming decade.  Though prima-facie, the magnitude 

of the investment required appears to be big, it forms 

only a small fraction of the GNP and GFCF.  Further, 

the economic advantages to be gained through this 

investment would be considrable and this may be 

ascertained by a detailed social-cost benefit analysis. 

This is, however, beyond the scope of the present study. 

In the following paragraphs, a preliminary 

examination of the role of steel industry has been 

discussed in view of the following major considérâtiont 

i)  The Colombian economy had been working with 
a persistent import constraint on growth. 
Correlation of steel consumption with 
national income, cement consumption and 
import of capital goods reveals that there 
is a potential unsatisfied steel demand 
in Colombia of about 50 to 60 per cent of 
the volume of steel imports, indicating 
thereby the bottleneck effect of steel 
scarcity on the economic growth. 

ii)  Steel imports are subject to special 
balance of payment uncertainties and the 
production of engineering items based on 
imported steel is particularly risky, 
because of uncertain world market and 
inflationary conditions. 

Inter-sectoral dependence 

The inducement mechanisms in the economy would 

be released by the expansion of steel capacity through 

inter-industrial dispersion.  The sectoral growth 

potential would be maximum, if inter-industrial 
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dispersions ate hii';h. Based on the latest available 

a/ internally consistent input-output table— , the 

backward and f rward dispersion of different economic 

sectors have been evolved and are given in Table 1 i-12% 

The coefficients represent the effect of an increase 

of 1 million Colombian pesos in the final demand on 

the output of backward-linked industries and forward- 

linked industries.  It is observed from Table 11-12 

that the coefficient of backward dispersion is 2.126 

which is the highest for the iron and steel industry. 

The relative dependence of the Colombian steel industry 

on scrap based steel production will decline in future 

and consequently, backward dispersion will further 

increase. 

The forward dispersion effect of iron and steel 

industry is also very high, being of the order of 

I.97O.  With the continued importance of the metal- 

mechanic sector as one of the major sectors of the 

Colombian economy and with the growth of the capital 

goods sector, will find increased use in these 

activities and consequently its forward dispersion 

is likely to increase. 

In terms of combined dispersion effects, the iron 

and steel industry has a high coefficient of U.O96, which 

is second only to be transport sector.  Thus,it provides 

very high stimuli to the growth of the country. 

a/ Input-output table for 1966 is the latestavilable,for 
""  at the time of field study, as the table for 1970 was 

reported to be internally inconsistent. 
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Table 11-12 

DISPERSION COEFFICIENT OF COLOMBIAN-'ECONOMIC SECTORS a/t 

Sector 

1 . 
2. 
3. 
'4. 

5. 
6. 
7. 
8. 
9. 
10. 
1 1 . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

20. 

21 . 

22. 
23. 
24. 
25. 
26. 

27. 
28. 
29. 

Coffee sector 
Agriculture sector 
Hunt ing/fishing 
Forestry 
Mining sector 
Food sector 
Beverages sector 
Tobacco sector 
Textile sector 
Clothing sector 
Wood except furniture 
Wood furniture 
Paper industry 
Print ing 
Skin except footwear 
Rubber products 
Chemical products 
Coal and oil 
Mining non-metal* 

Basic metals incl. 
and steel 

iron 

Metallic products excl. 
transport equipment 

Electrical machinery   .. 
Machinery non-electrical 
Transport materials 
Other transport materials 
Construction, housing, 

building etc      .. 
Transport .. 
Communications ,. 
Electricity, gas, water 

Backward Forward Total 
dispersion dispersion dispersion 

1.025 I.307 2.332 
1 . 198 2.073 3.271 
1 .360 1 .019 2.379 
1 . 1 4 1 1 .302 2.443 
1.135 2. 196 3.331 
1 .936 1 .320 3.256 
1.56'* 1 .066 2.630 
1 .360 1 .003 2.363 
1.84 1 2.OI7 3.858 
2.079 1 .046 3.125 
1 .810 1 .248 3.058 
1.710 1.075 2.785 
1.924 1 .81 1 3.735 
1 622 1.264 2.886 
1.753 ! . 152 2.905 
1.357 1 .290 2.647 
1 .481 1 .852 3.333 
1 .613 2.484 3.097 
1 .562 1.457 3.019 

126 1.970 4.096 

1.561 2.222 3.783 
1.545 1 .218 2.763 
1 .602 1 . 130 2.732 
1.393 1 .242 2.635 
1 .431 1 . 174 2.605 

1.731 1.000 2.731 
1 .500 2.968 4.468 
1 .1 54 1.135 2.287 
1.320 1.501 2.821 

a/  The effect of a change in one million pesos of final 
demand on sectoral output. 

Sourcet      Input-Output Table, DNP, 1966. 
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II    -   National   Steel   Plan   (cont'd) 

The   analysis   of   the   generation   of   direct   and 

indirect   demand,   given   in  Table   1 1 — 13»    shows   that   the 

total   generation by   iron   and   steel   industry   is   the 

highest. 

Table    11-¡3 

GENERATION   OF   DIKrCT   AND   IND1HECT   DEMAND 
(Mil 1 ion   pesos) 

Sect or 

Agriculture . . 
Mining 
Chemical   products 
Petroleum   refineries .. 
Cement . . . . 

Iron   and   steel 

Other   basic   metals 

Metallic   products   excluding   transport   equip. 
Non-electrical   machinery .. 
Wire   and   cable   conductor- . . 
Electrical   materials   for installations 
Heavy   motor   parts      .. .. 
Housing  construction .. 
Other   construction .. 
Communication                .. .. 
Electricity 

Demand 

1 . 16 
1 .28 
1 .hh 
1 .97 
2 .01 

2.37 

2.30 

1.73 
1 .68 
1 .^5 
l .51 
1 .52 
2. 17 
1 .66 
1 .08 
1 .61 

Source 8  Aspectos Cuantitavos del Plan de Desarrollo. 
by Eduard Sarmiento Palacio. DNP. 

Balance of payment consider tions 

The balance of payments deficit on current 

account has risen from about US $ 2 million in 1972 

to an estimated US $ 275 million in 1975. It is stated 

that one of the major causes of the setback to the 

growth of Colombian economy in the last decade is the 

shortage of foreign exchange.  The balance of payments 

1 1-32* 
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difficulties   in   Colombia   are   characterised   by 

i)     The   rising   foreign  debt   servicing  ratio—'.   This 
ratio   has   increased   from   11.k   per  cent   in    1970 
to   about   13   per   cent   in   197^,    inspite   of   higher 
export    earnings. 

ii)     The   erosion   in   the   value   of    peso   in   terms    of 
US   $,    which   has   resulted   in   the   adverse   terms   of 
trade   for  the   country. 

iii)      Increase   in    the   ratio   of   import    of  goods   and 
services   to   Gross   Domestic   Product,   which   has 
risen   from    1 h   per   cent   to    17   pei    cent   in 
recent   years. 

iv)     The   current    energy   crisis   and   the   changed   position 
of   Colombia   from   an   exporter   of    crude   oil    to  an 
importer,   which   would   further   worsen   the   foreign 
exchange  position. 

Impact   of   steel    imports   on   foreign   exchange   situation 

The    imports   of    steel    products   have   increased 

from   US   S   77  million   in   1970   to   US   S    137   million  in 

197^.      Thus,   the   proportion   of   steel    imports   in  the 

total    imports   of   goods   in   Colombia   has  gone   up   from 

8.7   per   cent   in    1970   to   11.8   per   cent   in   1974   as  shown 

in Table   1 1 -ik. 

Table    1 I-IU 

SHARE   OF   IKON   ANI)   STKEL   PRODUCTS  IN   IMPORTS 

Year 

1970 
1971 
1972 
1973 
197^ 

Total   currency 
outflow  including 

freight 
•ooo us $ 

880 
985 
701 
811 

1    161 

Rolled   steel 
product s 

'000   US   «i 

77 
80 
52 
53 

137 

Share  of   iron   and 
steel   products   in 

t otal   import s 

8.7 
8. 1 
7.4 
6.5 

11.8 
Source;       Import   statistics   -   DANE. 

a/     The   proportion   of   servicing   charges   on  the   external   public 
debt   to   the  volume   of  exports   of   goods  and   services. 
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11 - National Steel Plan (cont'd) 

Effect on foreign exchange requirement 

In implementing the NSP, foreign exchange 

expenditure would be involved for the installation of 

new facilities.  In addition, some raw materials and 

supplies would have to be imported to meet the requirements 

of domestic steel product ion.  Further, the gap between 

the total demand and domestic production would have to 

be met through imports.  However, if the Ni-P were not 

to be implemented and the steel industry were to 

stagnate at the 197^ level, the growing demand of 

steel would have to be met through additional imports, 

apart from the foreign exchange expenditure on the 

import of material, and supplies for the operation of 

the existing steel plants at the current production 

level. 

The total foreign exchange requirements of NS^-II 

and NSP-III, and for the existing steel industry- 

stagnating at the 197^ level, are compared in Table 11-15. 

From the comparison i. would be noted thai the total 

foreign exchange requirements at current prices for 

NSP-II and NSP-III would be about US $ 3,300 million 

compared to US $   3,900 million required to keep the 

existing steel industry in operation.  In terms of 

present value (at 11 per cent discount rate), the 

foreign exchange requirements for implementing the 

NSP would be about US $ 1,900 million compared to 

about US $ 2,000 million required for keeping the 

steel industry going at the present level. 
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Table    11-15 

NSP'S   EFFECT   ON   FOREIGN   EXCHANGE  REQUIREMENT 
(million  US   $) 

St agnat ing s teel-' 
NSP- II NSP-1II ind ust ry 

At curren 
value—' 

t At 1 1 i At current 
value— 

At 1 1 i At curr 
|nt 

At 1 1% 
Year di scount discount value discount 

1976 163 147 162 146 168 151 
1977 2^9 202 2'+8 201 201 163 
1978 307 225 316 231 240 175 
1979 391 258 ¿407 268 287 189 
1980 kih 281 515 306 144 204 
1981 410 219 kj\ 231 396 212 
1982 M 5 200 '421 203 ¿458 221 
1983 kko 191 397 172 526 228 
1984 231 90 22 1 86 605 236 
1985 2 3? 84 225 7? 688 2*42 

Total J 31? 1 8?7 3 3'4 3 1 ?23 3 ?13. 2 021 

a/     Domestic   production   stagnai iong   at   the    1974   level, 
b/     Includes   60%   of  annual   investment,   Table   11-4. 

This   indicates   that   implementation   of  the   NSP 

would   be   somewhat   advantageous   from   the   view  point 

of   foreign   exchange   requirement.      However,   this 

saving   in   foreign   exchange   requirement   should   not 

be   considered   in   isolation   from   the   other   advantages 

accruing     from  the   implementation   of   the   steel 

programme,    such   as   the   additional   value   added   of 

the   domestic   steel   product,   additional   direct   and 

indirect   employment   created,    the   possibility   of 

obtaining   assured   supplies   of   steel   for   the 

consuming   industries   at   stabilised   prices,   the 

skill   formation  etc. 
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12   -   RAW   MATERIALS  AND   INFRASTRUCTURE 

For   the   successful   implementation   of   the   National 

Steel   Plan,   adequate   availahility   of    major  raw  materials 

and   timely   development   of   infrastructure   facilities 

would  have   to   be   ensured. 

RAW   MATERIALS 

The   requirements   of  major   raw   materials   in   1985   for 

NSP-II   and   NSP-III   are   given   in  Table   12-1. 

Table    12-1 

REQUIREMENTS OF MAJOR RAW MATERIALS ( 1985) 
(thousand tons) 

PDR  New P 

NSP-II 
lants^ Total 

NSP-III   i a ir 
PDR  New Plants-' Total 

Local iron orei 
Lump • •   390 
Fines .. 1 080 

390    390 
1 080  1 58? 

390 
1 587 

Imported iron ore: 
Lump . • 
Fines . . 
Pellet • • 

Coking coal blend 

Non-coking coal  . • 

Limestone 

2k 

835 

732 

29h 
1 092 
1 170 

9^5 

127 

kk5 

318 
1 092 

170 

32 

1 780  1 125 

127 

1 177 980 

29^ 
1 092 

U98 

9V> 

127 

kk5 

326 
1 092 

498 

2 070 

127 

1 k25 

*/     Includes new integrated steel plant and sponge iron plants. 
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12 - Raw Materials and Infrastructure (cont'd) 

The raw materials requirements of PDR will be 

met from its captive mines and the raw materials 

situation has been discussed in Chapter 6.  For 

meeting the requirements of the new integrated steel 

plant and sponge iron plants, the availability of 

local raw materials has been discussed, and the 

import requirements indicated.  The occurrences in 

Colombia of various raw materials for iron and 

steelmaking are shown in Drawing 3951-12-1. 

Iron ore 

Iron ore deposits occur in various parts of 

Colombia and are particularly concentrated in the 

eastern part of the country.  The major iron ore 

deposits belong to PDR and the other important 

deposits are at Ubala, Sabanalarga and Cerro Matoso. 

The Cerro Matoso deposit is characterised by a 

capping of lateritic iron ore underlain by nickeliferrous 

deposits, which are proposed to be exploited for nickel 

extraction.  The available information regarding the 

reserves, grade and the present status of exploitation 

of the iron ore deposits other than those of PDR are 

given in Table 12-2. 

The total reserves of iron ore (excluding PDR 

deposits) of all categories are only about 206 million 

tons, of which 175 million tons are in the category of 

potential reserves.  Of this, less than 0.5 million 
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12 - Ha Materials and Infrastructure (cont'd) 

tons have been proved.  Further, most of the ores 

are characterised by oolitic texture as well as 

low iron, high silica and phosphorous contents. 

These ores are also not easily amenable to 

beneficiation. 

In view of the limited availability of local 

iron ores and their poor quality, it is imperative 

that requirements for the proposed integrated steel 

complex and sponge iron plants will have to be met 

by imports, till such time as suitable domestic 

sources are identified. 

Possible sources of imported iron ore 

The iron ore production in Latin America in 

197^ was about 125 million tons and after meeting the 

local requirements, over 100 million tons, corresponding 

to about one-third of the world trade in iron ore, 

were exported.  According to the available information, 

the production in 1980 is expected to reach about 

23O million tons, which will enable about 160 million 

tons to be exported.  Therefore, the iron ore 

requirements of Colombia could be met from Latin 

American sources, though there may be scope for 

procuring the supplies from other countries like Canada. 
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- Raw Materials and Infrastructure (cont'd) 

The prospective Latin American sources for 

iron ore import would be the other Andean countries and 

Brazil.  The available information with regard to 

iron ore production and export of these countries 

in 197U and 1980 are given in Table 12-3. 

Table 12-3 

PRODUCTION AND EXPORT OF IRON ORE FROM OTHER ANDEAN 
COUNTRIES AND BRAZIL DURING 197^ AND 1980 

(thousand t ons) 

Chile 
Peru 
Venezuela 
Brazil 

Total 

Product ion 
197*» 

10 600 
9 200 

26 200 
73 000 

1080 
1 5 000 
10 500 
3 5 000 

1 ko  000 

IEEE 
9 200 
9 600 

2 3 5OO 

S? ^00 

Export 
1980 

13 000 
10 000 
20 000 

1 15 000 

119 000   200 500    10 1 700   158 000 

Source : ILAFA 

The iron ore requirements for the new integrated 

steel plant are proposed to be imported in the form of 

sized ore and fines.  The fines would be converted to 

fluxed sinter which will also enable utilisation of 

some of the plant by-products and wastes, such as 

flue dust, converter dust, coke breeze and mill scale. 

Pellets are proposed to be used for the production 

of sponge iron.  The prospective sources of pellets 

include Peru, Brazil and Canada.  Chile and Venezuela 

are also potential sources of pellet supply beyond 1980, 
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12 - Raw Materials and Infrastructure (cont'd) 

The available information with regard to the 

grades and f.o.b. prices of different types of ore 

from selected Latin American sources are given 

in Table 12-4 on the next page. 

Pellets from Peru and Brazil are being utilised 

in a number of sponge iron plants.  Pellets to be 

produced at Venezuela are proposed to be utilised for 

sponge iron production and have already been tested 

and found suitable. 

In Table 12-4, the prices of ores and pellets have 

been indicated for different sources on f.o.b. basis 

except for Marcona (Peru) pellets which is on c.i.f. 

Buenaventura basis.  To arrive at the c and f costs, 

the ocean freight would have to be added to the f.o.b. 

price.  There are no existing ocean freight rates for 

iron ore transport between Brazil/Venezuela/Chile 

and Colombia and, therefore, only some preliminary 

estimates are indicated based on available information. 

The ocean freight between Brazil and an Atlantic 

port of Colombia may range between US $ 8 to US $ 15 

per ton, depending on the size of the bulk carrier. 

The freight between Porto Ordaz (Venezuela) and an 

Atlantic port in Colombia may range between US $   8 and 
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12 - Haw Materials and Infrastructure (cont'd) 

US S 10 per ton for 30,000 dwt bulk carrier, based 

on an indication that the freight rate between 

Porto Ordaz and Maracaibo would be about US S 5 to 

US $ 6 per ton. 

With the rapid growth of direct reduction 

capacity in the world, there is an increasing 

demand of high grade pellets.  It is, therefore, 

suggested that advance action should be taken on 

negotiating the purchase of pellets, and preliminary 

decisions on port of import and the size of bulk 

carriers. 

Coal 

Colombia is endowed with vast reserves of coal. 

However, detailed prospecting work has not been 

carried out so far, except in a few areas, which has 

led to widely varying estimates of the reserves by 

different agencies.  The information furnished by 

the Ministry of Mines and Petroleum regarding the 

reserves of coal is given in Table 12-5. 
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12 - Ra Materials and Infrastructure (cont'd) 

Table 12-5 

COAI   RESERVES   IN   COLOMBIA 
(million   tons) 

Coal   reserves 
Proved        Probable        Possible 

Cundinamarca  Iloyaca 
Meta»/ 
Santander 
Norte   de   Santander 
Ele   Cesar 
Guajira 
Valle   del   Cauca   v   Cauca 
Caldas   Y  Risaralda 
Antioquia 
Cardobaü/ 
Bolivar^/ 

Total 

43 432 1   m 

350 

21 

4i4 

34 28 
_ 60 
- 480 

4o 24 
1 - 

- 63 

507 1   766 

Source;   Based   on   information   furnished  by   Ministry   of 
Mines   and   Petroleum. 

NOTE t 

&/      Coal   is  known   to   occur  but   no   estimates   available. 

Reserves   of   coking   and   non-coking   coals   are 

not   available   separately.     Very   often,   coking   coal 

occurs   together   with   non-coking   coal,    sometimes   at 

different   points   in   the   same   deposit.      Further 

investigation  work   will   have   to   be   conducted   to 

establish   the   reserves   of   coal   according   to  grade. 

Coking  coals   are   known   to   occur   in   Cundinamarca 

and   Boyaca  regions.      In   those  regions,   coal   is   already 
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12 - Raw Materials and Infrastructure (cont'd) 

being exploited by PDR to meet its requirements. 

In addition, small scale mining is also in vogue and 

the coal produced is being used for the manufacture of 

beehive-coke utilised mainly by COLAH and the foundries. 

The investigations conducted in Checua Lenguzaque 

coal field (Cundinamarca), about ^0 km north of Bogota, 

have indicated that these coals are suitable for the 

manufacture of blast furnace coke.  The other area 

where coking coal is available, is Norte de Santander 

where some mining and beehive coke-making is being 

practised. 

As the bulk of the known reserves of coking 

coal is in the Cundinamarca region, it is envisaged 

that the coal requirements of the new integrated 

steel plant will be met from this area.  At full 

production level, the new integrated steel plant 

would require about 1.15 million tons of coal per 

year which is about kO   per cent of the present total 

national coal production.  Therefore, it would be 

necessary to identify specific sources, undertake 

development of the mines and determine the extent of 

washing required for the coals.  For the purpose of 

this study, it is assumed that 50 per cent washed 

12-10 
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12   -   Raw  Materials   and   Infrastructure   (cont'd) 

coal   will  be   used   in   the   blend   to   contain   the   coke 

ash   to   about    12   per   cent.      The  possibilities   of 

blending  other   coals,    for   example   Cerrejón   coal, 

may   be   investigated,   as   this  may   reduce   the   average 

cost   of   the   blend   and   also   help   in   lowering   the   ash 

content. 

Non-coking   coal   will   be  required   for   the  rotary 

kiln   sponge   iron   plant   and   for   this   purpose,   adequate 

tests   will   have   to   be   undertaken   to   prove   the   suitability 

of   the   coal   for   use   in    the   process.      Non-coking  coals 

of   different   types   and   quality,   including   anthracite 

and   bituminous,   are   locally   available   and   are  being 

mined.      A part   of   anthracite   is   also   being   exported. 

It   is   reasonably   expected   that   coals    suitable   for 

the   direct   reduction   process  would   be   available.      For 

the   purpose   of   this   study,    it   is   assumed   that   suitable 

quality  coal   would   be   available   in   the   neighbourhood 

of   the   proposed   plant    location,   (ali.       This  will   have 

to   be,   however,   confirmed   by   tests. 

The  prices   of   coal   widely   vary   in   Colombia. 

For   the   purpose   of   this   study,   the   cost   of  washed 

coking   coal   (ex-mines)   has   been   taken   at   about 

US   $   18  per   ton,   on   the   basis   of   indications   given 

by   PDR.     The   pit   head   costs   of  unwashed   coking/blendable 
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and non-coking coals have been assumed at 

US J 7 por ton. 

Possibilities of exporting; coal 

Coal is the world's most abundant fossil fuel 

resource and with the end of the era of cheap oil 

fuel supplies, there has been an added stimulus to 

the demand tor coal throughout the world.  There are 

two main consumers oí coal, namely thermal power 

stations and coke ovens, and Colombia has the 

potential to serve both of these. 

With regard to steam coals, extensive deposits 

have been located at Cerrejón, not far from the 

Atlantic coast.  At present, detailed exploration work 

is being carried out at these deposits, which is 

expected to be completed by May 1<)7() and this would be 

followed by the preparation of a mining project report. 

El Cerrejón Carboneras It da lias been set up for mining 

and exporting the coal.  The project envisages an 

ultimate production between 5 million to 8 million tons 

per year, depending on the financial resources available. 

The Cerrejón coal by virtue of its low ash and 

sulphur contents is expected to find a good market 

in the thermal power plants specially of developed 

countries like USA, where the pollution laws are 
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stringent.  In this connection, it may be mentioned 

that the coal requirements for electric power generation 

in USA lias been estimated at about 775 million tons 

by 1985, which is about double the current (1975) 

consumption.  To meet this demand, a large number of 

new mines would have to be opened, and the US coal 

industry would need to grow at a rate of 9 per cent 

per year.  With such a high growth rate, it is unlikely 

that the goal of national self-sufficiency would be 

attained by 1085.  Therefore, unless new or alternative 

source of energy is developed, it is evident that USA 

will become increasingly dependent on foreign supplies 

to meet its energy needs.  An expeditious development 

of the Cerrejón coal deposits mifilit enable Colombia 

to take advantage of this big market for steam coal. 

In addition, this coal could also be utilised at the 

national thermal power plants on the Atlantic coast. 

The Latin American region is significantly poor 

in reserves of coal suitable for cokemaking by 

conventional methods.  Only Mexico and Colombia have 

coking coal deposits, while the rest of the countries 

largely depend on imported coal.  Countries like Brazil 

and Chile are utilising some proportions of domestic 

coal in blend with imported coals while Venezuela has 
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already taken up an intensive exploration work on 

local coals and the recent information indicates 

that some of these could be utilised in blend with 

imported coal for the production of coke. 

The production of metallurgical and blendable 

coals in Latin American countries, except Colombia, 

was about k   million tons in 197^ and is expected to 

increase to about H< million tons by 1980.  During 

the same period, the dependence on imported coking 

coal is estimated to rise from about 3 million tons 

to about 13 million tons.  In addition, imports of 

coke in 1980 would be about 1 million ton.  This 

emphasises the need for urgent measures to ensure 

adequate supplies of coking coal for Latin American 

countries, in the face of the current international 

energy crisis.  Colombia has, therefore, a great 

international energy crisis.  Colombia has, therefore, 

a great opportunity to set up an industry capable of 

producing and exporting coking coal on a scale 

commensurate with its immense coal potential. 

Based on the available information, the possible 

requirements of imported coking coal and coke in some 

selected Latin American countries including the other 

Andean countries are estimated in Appendix 12-1 and 

summarised in Table 12-6. 
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Table    1 

IMPORTED   COKTNG   COAL   AND   COKE   REQUIREMENTS 
OE    SELECTED   LATIN   AMERICAN   COUNTRIES^/ 

(million   tons) 

Country 
Imported   coking   coal      Imported   coke 

Argentina 
Brazil 
Chile 
Mexico 
Peru 
Venezuela 

1?80 1985 1980 

2.64 4.88 
6.90 12. 18 - 
0.32 1 .50 - 
2.25 2.84 0.82 
O.8/4 1.41 - 

, 5.00 

27.81 

0.30 

I3.I5 1.12 Total 

a/   Refer  Appendix    12-1. 

In   planning   the   future   development   of   an   export- 

oriented   coking   coal   industry   in  Colombia,    the   following 

factors   would   need   consideration: 

i)   The   countries   which   are   planning   installation 
of   integrated   steel   plants   with   large   blast 
furnaces   would   prefer   to   import   coking   coal   to 
enable   utilisation   of    the   locally   available 
blendable   coals,   as   well   as   to   recover   and 
utilise   the   coke-oven   by-products. 

ii)   Some    countries   such   as   lirazil   have   already 
gone   ahead   in   making   long-term   arrangements 
for   the   import   of    coal   from   sources   like   USA 
and   Poland.      Negotiations   with   other   countries 
are   in   progress. 

iii)   In   order   to  minimise   the  dependence   on   imported 
coking   coal,   there   will   be  more   intensive   efforts 
towards   technological   solutions   such   as   use   of 
pre-heated   charge   and   formed   coke   which   would 
enable   utilisation   of   larger   proportions   of 
domestic   coal. 
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iv) Imported coke would he utilised mainly In 
the electric smelting furnaces for the 
production of iron and ferro-alloys and in 
some cases in snail blast furnaces or to 
supplement in periodic shortage in the 
domes tic coke. 

v) The planning of the coal industry should 
form an integral part of an overall national 
coal programme. 

Exports of Colombian coal need not necessarily 

be limited to Latin American countries.  A recent 

forecast suggests that the world coking coal require- 

ments would increase by about 2^0 million tons 

(about 7O'/0 increase) between 1970 to 1 9<)0 - which 

corresponds to a growth rate of about 12 million 

tons per year.  This will have a significant effect 

an the supply/demand balance in the future and the world 

trade in coal must necessarily increase substantially. 

The main competitors of Colombia in the international 

as well as the Latin American coking coal markets 

would be Australia, Canada, Poland and the USA. 

Other countries endeavouring to penetrate the Latin 

American Market include West Germany. 

The development of export-oriented coking coal 

industry would require detailed geological prospecting 

work to be completed for identifying suitable sources, 

large-scale development of mines, development of 
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necessary transport links and port facilities. 

These activities are capital intensive as well as 

time-consuming.  The development of coal mines 

itself, under US conditions, require an investment 

of the order of I'S £ 5() per annual ton, excluding 

the expenses on transport links and infrastructure 

development.  A coordinated plan of development of 

the coal industry would have to be drawn up to 

enable Colombia to meet its growing domestic needs 

and to enter the world market. 

Limestone 

Limestone is widely scattered all over the 

country (Appendix 1 ^ - ;2 ) and the requirements of SJP 

are being currently met from their neighbouring areas. 

The same sources are expected to meet their future 

needs also. 

The limestone requirement tor the new integrated 

steel plant is proposed to be met from the deposits 

in that area.  A limestone deposit with estimated 

reserves of about 10 million tons occurs in the 

vicinity of Barranquilla and is currently being 

exploited lor production of Cement.  An extensive 

deposit of high grade limestone analysing 5^ per cent 

CaO and less than 2   per cent Si0o has been reported 
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near Cartagena and the reserves are estimated at 

about 1,000 million tons.  The thickness of the workable 

bed is about 10 m and a part of the Carte^ena deposit 

can be exploited by open cast method.  Necessary 

exploration work will have to be carried out to 

identify suitable areas from where the limestone 

requirements of the new steel plant could be met. 

FXECTRT.C POWKU 

Power development proclamino 

The total present (1975) installed generating 

capacity is about 3,2O0 MW, which is planned to be 

increased to about 9,500 MW in lw8b and 31,bOO MW by 

the end of this century.  In keeping with this 

development, expansion of transmission and distribution 

networks has also been planned.  Some of the future 

power generation and transmission projects are already 

under execution and others arc in the process of 

investigation and stiulv.  A power grid map of Colombia 

showing the present arai future major generating 

stations, substations and interconnections is given in 

Drawing 3951-12-2.  The existing programmes of power 

generation and transmission systems are indicated in 

Appendix 12-3. 
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I-'over requirement lor steel developmeu t 

The estimated additional power requirements 

for the steel development programme would be of the 

order of 2Of) MW in 1980 and this will rise to about 

^00 MW in 1985 (Appendix 12-Í+).  Kor assessing the 

adequacy of the power development programme to 

meet this need, n review ot the effective power 

potential of Colombia has been made in Appendix 12-5« 

The review indicates that there may be a shortfall 

in the overall power availability in the country, 

even if the power demand on account of NSP were not 

to be treated as additional, but already included 

in the demand projections which take into account the 

overall industrial growth. 

Priorities needed 

With a view to avoid any possible shortfalls 

in power supply by 1980, the suitability of advancing 

the following projects scheduled to be commissioned 

in early 80 • s should be studied by ISA.  The first 

stage of the San Carlos hydel station with a capacity 

of 620 MW, the .Julumito hydeL station with 51 MW 

capacity and the thermal power station at Cerrejón 

with 125 MW capacity are expected to be commissioned 

in 1981.  The 520 MW Mesitas and La (luana hydel 

complex is expected to be partly ready by 1982. 
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For avoiding the anticipated shortfalls in the 

subsequent years up to 1986, it may be necessary to 

bring forward by about two years the 1,3^0 MW Patia 

hydel project, which is now scheduled to be progressively 

commissioned between 1983 and 1986.  On the thermal 

side, the completion of Cerrejón station to the full 

development stage with the envisaged total capacity of 

550 MW by 1981 may also be considered.  At present only 

125 MW of its capacity has been planned to be implemented 

by 1981. 

As regards the transmission line interconnections, 

it is imperative that the commissioning dates of all 

the major lines should also be advanced corresponding 

to any possible advancement of the power station 

projects.  Timely steps should also be taken to 

construct the 500 kV line proposed to be built in 

future for connecting the high power hydel station at 

Patia with the national grid network.  Without this 

tie, Patia will not be able to make any significant 

contribution towards sharing of the grid power demand. 

NATURAL GAS 

About 110,000 million eu m of natural gas 

reserves have been proved in Guajira.  It has been 

indicated that the gas contains about 97 P«r cent 
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methane,   and   leas   than   10   pptn  sulphur  with   traces 

of  CO      and   N0.      Various   schemes   for   the  utilisation 

of   this  gas   are  now   under   consideration  and   this 

includes   its   utilisation   for  power   generation, 

production   of   urea   etc.      Adequate   availability   of 

gas   for   the   production  of   sponge   iron  has   been 

assured  by   the  Government.      According   to   the   present 

plan,    the   development   of   gas   field    including   the 

installation   of   the   chemical   complex   and   a   36O   km 

long   pipeline   would   be   completed   by   1978  at   a   total 

investment   of  US   $   660  million.      The   gas   pipeline 

would   be   laid   up   to   Barranquilla.       It   is   essential 

that    this   implementation   schedule   is   adhered   to. 

TRANSPORT 

At   present,    the   transport   requirement   of   the 

steel   industry  is   met  mainly by  road   transport.      PDR 

has   a   captive   railway  system  for   transporting   its 

raw  materials   from   mines   to   the   plant.     About   85   per 

cent    of   the   products   of   PDP.   are   transported   by   road 

and   balance   by  rail.     The   transport   of   scrap   as   well 

as   steel   for   the   semi-integrated   plants   is   mainly  by 

road. 

The   development   of   the   steel    industry   would 

generate   considerable  amount   of  traffic,   and   dependence 
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mainly on road transport will not enable it to cope 

up with the needs.  Greater use of rail transport 

system and river barge transport system would be 

essential. 

The pattern and volume of interzonal transport 

for the various major commodities in 1985 are given 

in Appendix 12-6.  The development of the external 

transport system required for 1'1)H expansion has been 

discussed in Chapter (>   and the requirement for the 

new facilities to be installed are discussed below. 

Raw materials transport 

The iron ore and pellets required for the new 

integrated steel plant and the gas-based sponge iron 

plant are expected to be received in bulk carriers at 

a port adjacent to the plant locations.  The pellets 

required lor the coal-based sponge iron plant would be 

received at a suitable port on the Pacific coast; 

assuming it to be Buenaventura, there is already a 

railway link between this port and the proposed plant 

location at Cali. 

The heaviest inland bulk material traffic would 

be transport of coal to the new integrated steel plant 

It is suggested that coal from the selected mines of 

Cundinamarca area be transported by rail to the 
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nearest river port on river Magdalena, and from 

there barge transport be utilised for hauling the 

coal to the plant at Barranqui11a.  This would 

require augmenting the barge fleet as well as the 

development of necessary coal handling facilities 

at the river loading point.  Some new type of barges 

exclusively for coal transport may be required. 

Sponge iron transport 

Further investigations are needed to establish 

the most suitable method of transporting sponge iron. 

It would be necessary to keep the sponge iron out of 

contact from rain/water during transit as well as in 

storage.  It would, therefore, be advisable to avoid 

any transhipment of sponge iron during transport from 

the plant to the consumer.  In some areas, for example 

between Cali and Medellin, rail transport could be 

utilised, whereas in certain other areas, for example, 

between Barranquilla and Medellin road transport may 

be very convenient.  Depending on the final plans of 

the development of the railway net work system, a 

decision on the mode of transport and the type of 

carrier to be utilised would have to be decided. 

Steel transport 

River as well as rail transport are proposed to 

be extensively used for transporting steel.  Road 
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transport also could be conveniently utilised lor 

distri butina steel in the neighbouring areas. 

The transport of major raw materials and 

finished products for NSP-J.l and NSl'-IIl are 

schematically sliown in Drawing 39!>1-1--3 and -k. 

Transport or coal l'or export 

The possibilities of Colombia emerging as an 

important coal exporter is significantly linked with 

the development of its internal transport system. 

Considering the volume of coal to be transported, 

specially over long distances in the case of coking 

coals, either rail or river, or a combination oí rail 

and river transport systems, would have to be utilised. 

In addition to the development oí the inland transport 

link, necessary port handling facilities would have 

to be developed.  The possibility of utilising a 

single port for exporting coals i'roin different 

fields may merit consideration. 

The export of Cerrejón coal has necessarily to 

be done through Atlantic coast.  Plans for the infra- 

structure development are expected to be drawn up in 

the near future.  It is understood that various 

locations such as Dibullia, Boca de Palamino and Bahia de 

Portete are being considered as possible port locations. 
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While at Dibullia and Boca de I'alamino, 2 km off- 

shore loading facilities have to be developed, at 

Bahia de Pórtete a natural draft of about 10 m 

would be available.  Further, a new rail link of 

about 115 to 175 km to connect the port and the 

coal field at Ionseca/Sarahita will have to be 

constructed.  This rail link would remain isolated 

from the existing national network system.  Therefore, 

an additional transport link would be required for 

connecting Cerrejón coal field to the existing national 

railway network to enable the utilisation of the coal 

in other areas and if necessary, to use the same port 

facilities for exporting other coals. 

For the export of anthracite from Landa Zuri, 

coal loading facilities have already been developed 

at Puerto Baru in Isla Baru, south of Cartagena, 

where 30,000 dwt carriers are handled at present. 

The coal from the mines is transported by road to 

Puerto Agudelo, and from there it is hauled to 

Puerto Baru in barges. 

For exporting coking coal from the Cundinamarca- 

Bouaca region, it may be advantageous to utilise barge 

transport to the extent possible, to minimise the 

inland transport cost.  As exports from the Atlantic 
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coast may be more advantageous for catering to a 

larger market, the possibility of exporting coking 

coals through Puerto Haru would merit consideration. 

If the same port were also to be used for exporting 

Cerrejón coal, the possibility of connecting the 

Cerrejón coal field to the river port El Banco via 

Chiriguana ( a new rail link of about 100 km ) would 

have to be investigated. .This linkage will also 

connect the Cerrejón coal field to the overall 

transport network of the country. 

Of the existing ports on the Atlantic coast, 

Cartagena area appears preferable to liarranqui11 a 

and Santa Marta for developing coal export facilities. 

However, a decision on tin? selection of the port would 

require a study of alternative locations and evaluation 

of various alternatives, taking into account the 

quantities of coal to bo exported from different coal 

fields, the destinations etc. 

For exporting coking coal through Pacific coast, 

it would be necessary to improve the rail connection 

between the Cundinamarcn/Hoyaca region and the Pacific 

coast which may include the construction of a new link 

between Armenia-Ibaque.  However, the existing port 

at Buenaventura has a limited draft and is faced with 

12-26 



DASTUR ENGINEERING  INTERNATIONAL GmbH 
UNIIfcl) NUIII.Ns INDIHIIIIA! Ill•VtlDI'MtNi UhilANIZAHIJN 

Final Report on The Development of 
Iron and Steel Industry in Colombia 

12 - Haw Materials and Infrastructure (cont'd) 

problems of silting.  Therefore, this port may be 

considered only for limited exports and even for 

this further investigations will be necessary. 

The possibility of installing the port facilities 

at a new location may be studied. 

Port facilities for importing iron ore 

Adequate port facilities for importing iron 

ore and pellets will have to be developed for the 

new integrated steel plant and the gas-based sponge 

iron plant.  Necessary investigations will have to 

be conducted to identify suitable locations for the 

port on the Atlantic coast and it would be advantageous 

if the port could be located adjacent to the plant 

site.  From locational considerations, of the existing 

Atlantic ports, Harranqui1la is more advantageous for 

siting the plants as discussed in Chapter 10. 

For importing pellets tor the coal-based sponge 

iron plant also, requisite port facilities will have 

to be installed on the Pacific coast.  This would 

also require necessary investigations to be conducted. 
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For analysing tlie competitiveness of Colombian 

steel in the local and the enlarged Andean market 

as well as other Latin American countries, the 

prices of Colombian steel have been compared with 

the domestic steel prices of other countries, and 

with the prices of steel imported into Colombia. 

Price comparisons of this nature are always 

difficult, as the exact size and quality of the 

product sold differ from case to case, the actual 

transaction prices may differ from the posted prices, 

the selling prices may include concealed discounts 

and dimensional extras, and also because the selling 

prices may not be referring to the same dates. 

Domestic selling price in Colombia 

In Colombia, independent selling prices are 

fixed by individual steel companies with the approval 

of the Government.  A comparison of the recent selling 

prices of PDR and SIP for some of the selected steel 

products is given in Appendix 13-1.  It would be 

noted that the ex-works prices of PDP are lower 

than those of SIP. 
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Colombian prices vs other Latin American prices 

For comparing the domestic steel prices of 

Colombia and other Latin American countries, data 

obtained from a single source has been utilised. 

Though this may not represent the exact prices 

obtaining in individual countries at a point of 

time, it is assumed that relatively for purposes 

of comparison, the prices given for selected 

countries would be valid.  The prices of typical 

steel products in selected Latin American countries 

during February 1975 are given in Table 13-1. 

Table 13-1 

DOMESTIC STEEL PRICES IN SELECTED LATIN AMERICAN 
COUNTRIES (EEB 1975) 

(US $ per ton)a/ 

Andean Group 1 / Others 
Items Colombia Chile Peru Venezue la* Argent ina Brazil Mexico 

Reinforcing 
rods . . 2b 1 320 228 386 7^7 510 321 

Wire   rods , . 301 305 ¿402 520 712 - 21 ¿4 
HR   sheets , , 351 - 3^9 3<>0 ¿4 26 510 256 
CR   sheets , . - 1*27 ¿429 ¿409 682 - 31¿4 
Galvanised 

sheets , , - 58¿4 - 61 5 1   015 689 580 
Angles . . 319 ¿4 19 - 3 ¿4 1 757 - 35^ 
Plain bars , # - 428 - ¿402 803 565 35^ 

a/ Foreign exchange rates adopted: 1 IS S = 29.31 Colombian pesos; 
2,260.00 Chilean escudos; ¿43.80 Peruvian soles; ¿4.3O Venezuelan 
bolivares; 9.98 Argentinean pesos; 7.62 Brazilian cruceiros and 
12.50 Mexican pesos. 

b/  Refers to November 197^. 

Source: ILAFA 
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1J - Competitiveness of Colombian Sto*» I (cont'd) 

This comparison shows that the Colombian prices 

are not only competitive within the Andean Group but 

also in Latin America as a whole, with the exception 

perhaps of Mexico.  Domestic availability of iron 

ores and cheap natural gas help in keeping steel 

costs at low level. 

Compared to Venezuela specially, the steel 

prices in Colombia are considerably lower.  This is 

also brought out from a comparison of the selling prices 

of POR and C.V.Cr. Siderurgica del Orinoco C.A. (SII)OR) 

as given in Appendix M-L'.  It will be noted that in 

I97U, the PDR prices of bars and wire rods were about 

70 per cent of that of STDOR, while the prices of 

medium profiles were almost the same.  In 1975» 

even after a revision, the prices of bars and wire 

rods from PDR are at SO to 83 per cent of the 197^ 

prices of SIDOR. 

Colombian prices vs Western Kuropean domestic prices 

The competitiveness of Colombian steel structure 

is shown in Table 13-2 which compares the current (1975) 

selling prices of PDR with those prevailing in Western 

Europe. 
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13 - Competitiveness of Colombian Stnel (cont'd) 

'lai-le 13-.'- 

COMPARISON OF PDR AND WESTERN EUROPEAN DOMESTIC 
STELI. PRICES 
(US .«/ton) 

Debars 
Wire rods 

PDR 

30 3 

sJ íes tern Lurope-' 

:.'i)2 - 3'3 5 

a/  Metal bulletin Monthly, March 11*7 5. 

This shows that the Colombian prices compare 

favourably with the Western European domestic prices. 

Domestic and imported prices in Colombia 

Comparison with import prices is extremely- 

difficult because of the price fluctuations in the 

world market.  further, the export prices, which 

reached an all-time hi^h in mid-1<»7^, started showing 

a downward trend from the 3rd quarter of that year 

and sharply declined in early 1')?3.  <>n the other hand, 

i)\ie   to the Renerai increase in the national costs, 

the steel producers in Colombia were obliged to 

revise the steel prices a^ain in May 1(>73, the earlier 

revision having taken place in August 197^ 

A comparison of the domestic prices of main 

domestic steel products of Colombia, namely reinforcing 

bars and wire rods has been made with the imported 

prices of these products in Table 13-3. 
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13   -   Competitiveness   of  Colombian   ^teel    (cont'd) 

Table    13-3 

COMPARISON OF DOMESTIC AND IMPORTED STEEL PRICES 
(US $ per ton) 

Continentn1 Domestic 
export price   Computed  u /  price pori price   Computed  by  p.ite     / 

(f.o.b)—'  landed price-' Belencito—/ 

Reinforced bars 
Wire rods 

199 
207 

337 
357 

27 1 
326 

a/ Continental steel export prices prevailing in April 1975» 
~    Metal Bulletin, April 1975. 
b/ Prices at Colombian port, based on ocean freight/insurance 
""    ut S 30 per ton, agency charges at rf/o   of c.i.f. price, 

port handling charges at $ H per ton, customs duty of 
20% ad valorem on bars «and 2h%   on wire rods, and 
financial charges at 1 W/o   on c.i.f. price. 

c/ As in Appendix 13-2. 

A similar comparison of steel prices delivered at 

Bogota, the major market in Colombia, has been made in 

the expansion report of PDR (updated I 975) and is given 

belowt 

Non-flat products 
Wire rod and bars 

less than 12 mm 
in dia 

Rebars and smooth 
rounds 12 mm and 
greater in dia 

Medium sections 
2 5 mm to 200 mm 

Flat products 
Hot rolled: 

Hot strip    .. 
Light gauge from 
hand mill    .. 

Semi-finished 
product s 
Billets 

Dec. 197 
US S/ton  
Dec. 1973    Dec. 197^ 

PDR Imported PDR Imported PDR Imported 

193 

222 

150 

238 193 '476   252 

206 

275 

2kk 

165 

k\3 351 

360 

356  217 

U59 

182 233 181 Í466 268 k\k 

228 282 232 kko 302 507 

kk5 

¿•63 

317 
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13 - Competitiveness of Colombian Steel (cont'd) 

The comparisons show thai the domestic prices in 

Colombia have been competitive with imported steel 

after allowing for a 20 per cent protection. 

FUTURE PROSPECTS 

The competitiveness of Colombian steel in future 

would depend on a large number oí factors such as cost 

of raw materials, energy and manpower prevailing in 

Colombia and in other countries.  It is difficult to 

project the effects of so many variables and therefore, 

the future prospects have been discussed generally 

keeping in view the prevailing prices of major raw 

materials obtaining in Colombia and other countries. 

Comparison on unit costs 

A comparison of 'basic unit costs' prevailing 

in selected South American countries is presented in 

Table 13-4, on the next page.  In comparing the effect 

of unit cost of raw materials on the cost of steel, 

the process technology and the scale of operation need 

to be reckoned with.  Assuming the adoption of similar 

technology, while the specific consumptions of major 

raw materials would depend mainly on their quality, 

the other items of cost would be significantly dependent 

on the scale of operation.  The scale of operation would 

differ not only from country to country, but also from 
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13 - Competitiveness of Colombian Steel   (cont'd) 
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13   -   Competitiveness   of   Colombian   steel    (cont'd) 

plant   to   plant   within   the    same   country.      Therefore, 

the   effect    of   cost   of   major   raw   material    inputs   only 

has   been   taken   into   account   in  making   the   comparisons. 

The   blast   furnace   route   which   is   being   followed 

at   PDH   and   is   proposed   l'or   the   new   integrated    steel 

plant   in   Colombia,    is   also   being  adopted   in   Peru,   Chile 

and   Brazil.      In   Venezuela,    the   possibilities   of   install- 

ing   a   new   integrated   steel   plant   adopting   the   blast 

furnace   route   at   Maracaibo   is   under   consideration.      A 

comparison   of   the   costs   of   iron   ore   and   coal   required 

per   ton   of   hot   metal   for   the   different   countries   is 

given   in  Table    13-5- 

Table     n-r; 

COMPARISON   OF   COSTS   OK   IKON   OHE   AND   COAL   PER 
TON   HCT   METAL 

(US   Ä) 

Colombia Venezuela 
PDR   Barranqtii 1 1 a   Chi le   Peru   Maracaibo   Brazil 

Iron   ore/ 
pel let 

Coal«./ 
9 

16 
'»3 
2 1 

uh 

hsy     6¿£/        6¿d/ 62,d/ 

6 h Hk 9J2 £2 

a/   Assumed    1,'»70  kg   coal    per   ton   BE   coke.       Coke   rate 
excluding   fuel   injection.      Average   price   of   imported 
coal   assumed   at   US   $    75   at   all    locations. 

b/   65%   imported   coal.      Local    coal   assumed   at   US   $   ¿iO/ton. 
c/   100%   imported   coal. 
d/  80%   imported   coal. 
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13   -   Competitiveness   of   Colombian   Steel    (cont'd) 

From   Fable    1 '3 - 3.    it    would   be   observed   that   t lie 

total   cost   of   iron   ore   and   coal   per   ton   oí'   hot   metal 

is   lowest   at   PDR   followed   by   the   new   integrated   steel 

plant    in   Colombia   as   well   as   in  Chile,    and   is   highest 

at   Maracaibo,   Venezuela. 

The   direct   reduction   route   is   being   extensively 

adopted   at   Venezuela   and   is   also   proposed   to   be   adopted 

to   a   lesser   degree   at   Colombia   and   Brazil.      The   major 

inputs   which   will   affect   the   cost   of    steel    from   this 

route   are   the   costs   of   pellet,    natural   gas,    scrap, 

electric   power   and   labour   and   supervision.       From   the 

unit   costs   presented   in T \ble    13-'+,    it   would   be 

observed   that   Venezuela   enjoys   a   certain   advantage 

over   Colombia   specially   regarding   natural   gas   arid 

electric   power.       The   pellet    prices   oí'   Venezuela   may 

also   be    lower.      However,    it    may   be   mentioned   that   the 

average   manpower   cost   in   Venezuela   (US   $   7,500   per 

man   year)    is   about   three   times   that   of   Colombia   and 

this   should   to   a   certain   extent   offset   the   advantages 

accruing   to   Venezuela   from   the   lower   unit    prices. 

In   addition,    the   Colombian   authorities   may   review   the 

unit    prices   of   natural   gas   and   electric   power.      Further, 

the   blast   furnace   route   would   continue   to   be   adopted 

for   producing   larger   proportion   of   steel   in   Colombia. 
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11 - Competitiveness of Colombian Sfpol (cont'd 

Dependence on importa 

With regard to the conventional blast furnace 

route, which will continue to account for the bulk 

of the steel production in Colombia, Peru, Chile 

and Brazil, and also is likely to be adopted in 

Venezuela at a luture date, it would be noted 

that none oí these countries have both iron ore 

and coking coal locally available.  Excepting 

Colombia, all the other countries have adequate 

availability of local iron ore of suitable quality 

but would have to depend on imports of coking coal. 

The proportions of imported coking coal required 

by these countries may range between 65 and 100 

per cent.  On the other hand, in 1(>8r) in Colombia 

the new integrated steel plant would be utilising 

imported iron ore, while I'DH will be utilising 

domestic iron ore ;iinl about "0 per' cent of the 

total iron made would be based on imported iron 

ore. 

The fluctuations in the international prices 

of iron ore and coal would, therefore, have to be 

taken into consideration.  Based on US export 

prices, it is noted that the average f.o.b. price 

n- io 
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13 - Competitiveness oJ Colombian :-teel (tont'd) 

of coal has risen troni ut.out US $    j 1 per ton 

in June 197:.' to about ILS S (>7 per ton in April 

I975.  During the same period, the export prices 

of pellets from Peru have increased írom about 

US S 11 per ton to about bb S Lb'.'/.'J^ per ton. 

File availability ol prime quality coking 

coal in the world market is scarce, while there 

is adequate availability of good quality iron ore. 

in addition, a large proportion of the coking coal 

traded in the international market originates from 

advanced countries, while the developing countries 

are the major exporters ol high grade iron ore. 

In view of these considerations, it is likely that 

the coal prices would be escalating at a faster 

rate.  In this connection, it may also be mentioned 

that with the rising petroleum prices, the savings 

in coking coal which have been hitherto brought 

about through auxiliary fuel injection at the blast 

furnaces may not continue at the level and this 

in turn, would tend to increase the coking coal 

demand in the world. 
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IT   -   Competitiveness   of   Colombian   .steel    (cont'd) 

It   would,    thus   appenr   that    so    far   as   raw  material 

supply   is   concerned,    the   Colombian   steel   industry   may 

be    .subject   to   a   lesser   decree   to   the   fluctuations/ 

escalations   of   the   international   trade,   compared   to 

other   Latin   American   countries. 

Investments   on   new   facilities 

The   investments   to   be   made   on   the   new   facilities 

would   be   reflected   in   the   cost    of   steel,    interms   of 

maintenance   expenses,    depreciation,    and   interest 

charges.      While   the   maintenance   cost   and   the   depreciation 

charges   would   be   directlv   proportional   to   the   investment, 

the   interest   charges   would   depend   on   the   mode   of 

financing  of   the   project,   which   is   different   from 

country  to   country. 

A   comparison   of   the   availab'e   information   on   the 

proposed   investments   for   expanding   the   steel   capacity 

in   selected   Latin   American   countries   is   given   in 

Table   13-6.      It    is   emphasized   that    the   data   available 

for   different   countries   «-ire   not    strictly   comparable, 

since   the   coverages   could   be   different.      For   example, 

some   estimates,    include   interest   during   construction, 

start-up,   commissioning   and   preliminary   expenses   as 

well   as   provision   for   escalation.      Similarly,   in   some 

cases,   the   cost   of   mines   development   are   included. 
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13 - Competitiveness of Colombian steel (cont'd) 

Table 13-6 

COMPARISON   OF   INVESTMENT   ON   NEW   STEEL   CAPACITY   IN 
SELECTED   LA I  IN   AMERICAN   COUNTRIES 

Country 

Colombia 

a/ 
Brazil-'    .. 

Peru—' 

Venezuela- 

Scheme 
Adii 1 t J oiia 1 Est im;« ted      Investment/ 

ingot    ea pac i ty   i »vestment    annual   ton 
mill    tons mill   US   % US   $ 

NSP-I1 
NSP-III 

Expansion   of   CSN,^ 
US1M.1NAS   and 
COSI PA 

Expansion   of 
Chimbóte 

SIDOR - Phase-1 
- Phase-II 

2. 5 3 

•». '• 

1.65 

').•'*(> 

2 . 60 

1 7I6 
1 797 

3 183 

3'+8 

1 900,/ 
;• 893a/ 

670 
710 

723 

817 

559 
1 113 

a/  Woods F - Outlook of the Brazilian steel industry, USI 9, Mexico 
City, October 1975. 

b/  Data furnished by Chimbóte, March 1975. 
c/  Based on data furnished by CVG ,  \f.ri !  1 ' » 7 ">. 
d/  Includes replacement of existing open hearth shop. 

The comparison in fable 1 3-6 indicates that the 

investment proposed in Colombia is reasonable and 

within the range obtaining in other countries. 

The out look 

From   the   foregoing   review,    it,   would   be   observed 

that   at   present   Colombian   steel   prices   are   competitive. 

The   estimated   investments   for   the   future   developments 

are   also   comparable   with   those   of   other   Latin   American 

countries.      Therefore,   considering   the   resources 

endowment,    specially   of   coking   coal,   it    is   likely 
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13   -   Competitiveness   of   Colombian   .steel    (cont'd) 

that   Colombian   .steel   pr_i<es   will    continue   to   be 

competitive   with   those   of   other   Andean   countries. 

This   in   turn   will   be   helpful   in   the   development   of 

the   domestic   metal-mechanic    sector.      Will«   regard   to 

steel   export,   however,    in   view   of   the   overall    surplus 

capacity   planned   for   installation   in   the   Andean   Group 

by   1985,    and   in   view   of    the   fact   that   the   steel   prices 

in   other   countries   could   be   significantly   influenced 

by   their   various   economic   policy   decisions   such   as 

the   pricing   of   energy   and   domestic   natural   resources, 

deliberate    surplus   capacity    for   export   has   not   been 

incorporated   in   the   Nat  ionul    Steel    Plan   of   Colombia. 

Competitiveness   of   PDH    steel 

The   average   cost    of   l'ini shed   steel    produced   at 

PDH   after   expansion   is   estimated   (labi e   b-7)   »t   about 

US   $   2U3   per   ton.      Compared   to   this,   the   average   cost 

of   finished   steel   produced   at   other   plants   (SIP   and 

new   plants)    in   1985   is   estimated   at   about    US   $    300   per 

ton.      These   costs   include   depreciation   and   interest 

charges.       As   mentioned   earlier   in   this   chapter 

(Appendix    13-1),   at   present    the   PDH   prices   are   lower 

than   those   of   SIP.     Therefore,    POR   would   continue   to 

be   competitive   in   the   domestic    market   after   expansion. 

In  addition,    the   comparison   of   domestic    steel   prices   in 

Colombia   and   other   Andean   countries   (Table    13-O    indicates 

that   Colombian   prices   are   competitive   within   the   enlarged 

Andean   market . 
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]k   -   (Tr HEW   RECOMMENDATIONS   AND   SUGGESTIONS 

This   chapter  discusse^   the   recommendations   and 

suggestions   regarding   the   exploratory   and   survey   work 

on   major   raw   materials,    important   laboratory   and   pilot 

plant   tests   and   follow-up   studies.       Investigations   and 

infrastructure   development    to   be   carried   out    to   enable 

decision   taking   as   well   as   organisations/agencies   to 

be    set   up   to   execute   the   programme   are   also   discussed. 

EXPLORATION   AND   SURVEYS   ON   HAW   MATERIALS 

Detailed   and   systematic   geological   investigations 

would   have   to   be   conducted   on  all   major   raw   materials, 

that   is,    iron   ore,   coal   and   limestone.      The   major   steps 

in   the   exploration  programme   would   be   as   follows: 

i)    All    geological    reports,    prospecting   data 
and   other   relevant    informi! t i on   available 
with   different    agencies   should   be   collected 
and   reviewed. 

ii)   Based   on   the   available   data,    preliminary 
exploratory   work   consisting   of   geological 
mapping,   pitting,    trenching   and   limited 
drilling   should   be   carried   out   to   identify 
the   potential   deposits. 

iii)   Detailed   exploration   of   the   potential 
deposits should be taken up to establish 
reserves and grades which would form the 
basis   of  development   planning. 
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1*»   -   Other   Recommendations   and   Suggestions   (cont'd) 

Iron   ore 

The   prospecting   work   completed   so   far   on   the 

iron   ore   deposits,   other   than   those   of   PDH,    is  meagre. 

Therefore,    extensive   work   would   have   to   be   completed 

before   planning   additional   capacity   (except    PDH)   on   new 

iron   ore   deposits.     The   geological    survey   may   also   cover 

other   promising   regions,    such   as   Llanos   Orientales, 

where   a   possible   extension   of   the   Venezuelan   type   iron 

ore   is   not   unlikely.      All   these   investigations   would   be 

t ime-consuming. 

Coal 

A   coordinated   exploration   programme   for   the   coal 

deposits   would   have   to   be   planned   and   it   would   be 

advantageous   to   set   up   a   proper   organisation/agency 

for   planning   and   coordinating   the   national   coal 

development.      Systematic   prospecting   work   would  have 

to   be   conducted   in   different    coal   bearing   areas   to 

establish   the   reserves   as   well   a-,   to   classify   the 

coals   according   to   grade.      The   national   plan   can  be 

developed   only   on   the   basis   of   such   information. 

Identification   of   suitable   areas   and  mines   to   sustain 

the   coal   requirements   of   the   new   integrated   plant   would 

have   to  be   completed   at   an   early   date   to   enable   the 

development   work   to  be   finished   on   time. 
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1 ¿4   -   Other   Recommendations   and   Suggestions   (cont'd) 

Limestone 

Although   limestone   occurrences   are   scattered 

widely   in  Colombia,    data   on   gradewise   reserves   are 

scanty.      With   regard   to   the   new   integrated   steel   plant, 

it    is   suggested   that   the   deposits   occurring   near 

Barranquilln   should   be   properly   explored   and   the 

reserves   blocked   out   gradewise.      It   would   be 

desirable   to   obtain   limestone   containing   about 

51/52   per  cent   CaO,    and   about    ,?   per   cent    Si00   for 

use   in   stee.lmak.ing. 

Dolomite   and  magnesite 

The   steelmaking   practice   of   PDR   as   well   as   that 

of   the   new   integrated   steel   plant    is   based   on   the 

basic   oxygen   process   and   the   electric   arc   furnaces 

would   also   be   operating   with   basic   linings.      Therefore, 

the   demand  for   basic   refractory   materials   will   increase 

considerably.      Till   date,    there   are   no   known   occurrences 

of   suitable   quality   dolomite   and   magnesite    in   Colombia 

and   the   entire   requirement s   are   met    through   imports. 

Proper  geological   investigations   should   be   carried 

out    in   the   sedimentary   rock   formations   for   locating 

dolomite   deposits   of   suitable   grade   and   physical 

characteristics.      Similarly,    intensive   exploration   in 

areas   containing   ultrabasic   rocks   in   the   western   part 

of   the   country   will   have   to   be   conducted   to   locate 

magnesite   of   acceptable   quality. 
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Ferro-alloy mineral.s 

The known occurrences of manganese ore are .small 

and generally contain less than *0 per cent manganese. 

It would be advisable to carry out geological investi- 

gations to locate suitable manganese ore deposits for 

planning the development of a domestic ferro-manganese 

industry. 

Quartzite occurs in a number of areas and at 

present a small ferro-silicon plant is operating. 

Further exploration on quart/quart zi te may be taken 

up to identify areas where additional ferro-silicon 

capacity should be installed. 

LABORATORY AND PILOT PLANT TF.STS 

Iron ore bénéficiât ion 

Tests on berief iciat ion conducted so far by 

different agencies like Minnesota School of Mines and 

Rheinstahl have not yielded encouraging results. 

Further investigations would have to be conducted on 

different ores, including PDR ores, to explore the 

possibilities of upgrading.  A large number of 

agencies carry out such investigations and some of 

these are» 

}k-h 
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Institut    <ie   Hecherdie.H   de    la   Siderurgie,    France 
Sala   Muskinfabrik   AH,    Sweden, 
Lurgi   Geselleschaft   fur   Chemie   und   Hüttenwesen  GmbH, 

West   Germany 
KHD   Industrieanlagen   AG,   Germany, 
Swindel 1-Dressler   Corporation,    U.S.A., 
National   Metallurgical    Laboratory,    India. 

Utilisation   ui'   ore    fines 

The   sintering   characteristics   of   t lie   local   iron 

ores   also   need   to   be   properly   investigated   to   establish 

the   optimum   technology   for   the   production   of   good 

quality   sinter.      This   is   specially   important   for    PDH. 

The   possibility   of   utilising   iron   ore   fines   and 

blast   furnace   flue   dust   has   already   attracted   attention 

of   COLAR.      A   pilot   kiln   of   about    1   in   dia   and   9   m   long, 

designed   and   fabricated    locally,    is   being   installed 

to   study   the   possibility   of   prereducing   the   ore   fines 

with   coke   breeze,    using   blast    furnace   gas   as   fuel. 

The   product   is   proposed   to   be   charged   into   the   blast 

furnace.     The   unit    is   scheduled   to   start   up   in   1975. 

It    is   suggested   that   this   investigation   may   be   conducted 

not   only   to   find   a   possible   use   of   by-products   and 

wastes,   but   also   to   encourage   development   of   local 

technology. 

Coal   blending 

A   number   of   tests   on   the   feasibility   of   blending 

different   coals   has   been  made   by   IIT,   Bogota.      A 

systematic   series   of   tests   should   be   carried   out   to 
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establish the optimum blend that, could he utilised 

at the new integrated steel plant.  These tests can 

be taken up by the local agencies like IIT. 

Ga.s based direct reduction 

In connection with the installation of sponge 

iron plants, necessary test work would have to be 

carried out.  For the gas-based sponge iron plant, 

which is suggested for early installation, some 

tests may have to be conducted to select the source 

of pellets as well as to obtain the necessary process 

guarantees from the equipment supplier.  These tests 

would necessarily be conducted by the process and 

equipment suppliers and the details of tests, sample 

requirements, and the order of magnitude of testing 

fee payable are indicated in Appendix l'+-l. 

Coal based direct réduction 

Extensive   test   work   would   possibly   be   required 

for   the   coal-based   direct    reduction   plani.       As   a    first 

step,    laboratory   scale   tests    should   be   conducted   on   a 

number   of   coal    samples   Lo   pre-select   a   few   suitable 

coals   which   would   be   subjected   to   pilot   scale   tests. 

Similar   small-scale   tests   would   also   be   required   on 

the   pellets   proposed   to   be   used.       Pilot   plant   tests 

may   be   conducted   at   the   laboratories   of   the   process/ 
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SIP   cx| >a ¡1., i on 

P. an;- Tor expansion of SIP including reqniremenL.s 

of balancing facilities would have to be finalised 

separately for each plant. 

Project reports on direct, reduction 

A project report on gas-based direct reduction 

plant should be initiated immediately.  The study should 

also include selection of location and finalisation of 

plant capacity.  Based on the expansion proposals of 

SIP and possible export ^ in the init ial \ears, the 

possibility of installing a  550,000 tons unit in 

NsP-TU needs evaluation.   ' suitable method for 

transporting sponge iron should also be investigated. 

Studies on coal-based direi i  rennet ion plants 

should continue and the plans for test work drawn up. 

Feasibility report on new integrateli steel complex 

A feasibility report for- the proposed integrated 

steel complex will have to be prepared to finalise the 

selection of plant location arid to draw up the 

preliminary plans, based on which further work on this 

project woirId be undertaken. 

TRANSPORT 

The transport development needed for the steel 

industry will have to be évaluai ed in the context of 

the overall national development. 

I. i - ,-, 
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equipment    suppliers   .mil   the   relevant     information 

with   regard   to   the   sample   requirement!-,,   approximate 

test    fee   payable   etc   are   given   in   Appendix    l'*-2. 

Before   taking   a   final   decision   on   the 

establishment   of   a   rotary   kiln   plant,    it    is   suggested 

that    full   scale   trials   may   be   conducted   with   the 

selected   raw   materials.      There   is   a   possibility   of 

conducting   such   tests   at    the   Pirat ini   Plant    in   Brazil. 

The   Government   of   Colombia   would   have   to   take   up   the 

matter   at    the   appropriate    time   with   Si DEKBi.-\ S   to   decide 

upon   the   terms   and   conditions   as   well    as    the   raw 

materials   requirements   for   those   tests. 

Calcination   of   limestone 

Soin«;    laboratory    scale    tests   may   have    to   be 

conducted   for   establishing   the   calcinine,   characteristics 

of   limestone   from   new   deposits.      The    sample   requirement s 

and   the   types   of   tests   to   be   conducted   are   given   in 

Appendix   l't-3. 

FOLLOW   UP   STUDIES 

Report   on   PDH   expansion 

A   project   report   would   have   to   be   prepared   for 

the   expansion   of   PDH,    in   order   to   finalise   the   plan   of 

execution,   and   for   obtaining  more   precise   estimates   of 

costs.      Preparation   of   this   report   should   be   taken   up 

immediately. 
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Ha i 1 way .-, 

Barranqui1 1 a,    tlie    projio.sed    location   for   new 

plants,    will   have    to   be    connected    to   the   existing 

railway    network   system,    hy   establishing   a   new   link 

between   Fundación   and   Barrtnqui I 1 a.       The   other   new 

links   which   may   have   to   be   established   -ire    Saboya- 

Carare    and   Armenia    -   lba{;ue.       The   carrying   capacity 

oí    the    railway   system   in   different    sectors   will    have 

to   be    investigated.      sectors   of     particular    importance 

are   Fundar ion-bogot a   via   a   tiew   rail    link,    Puerto 

Berrio-Cali   via   Medellin   rind   via    Armen i a - Ihngue , 

Cali-Uueiiaveiilura   and   he 1 ene i t o - flu¡;ut.a . 

Measures   to   cut   down   disruption   oi    train   schedules 

and   improving   the    tuni-riiunil    t  une    will    have    to   be 

initiated.        Art alitement s   will    have    to    be   made   to   augment 

the   rollin¡;    stock   as   well    .is   mot  ìve   power,     spec ìally 

to    suit    the    trafile   tor-   the    steel     industry. 

Road 

Completion   and   strengthening   of    road   network   in 

certain   sectors   particularly    in   the   sec-tor-,   between 

üarranquilLa    and    Kogota,    Ma r ramp i i 1 1 a   ami   Medellin 

and   Cali,   and   in   the   coal   field   areas   of   Cundinamarca 

and   Norte   de   Santander   needs   investigation.      1 he 

feasibility   of   using  higher   capacity   vehicles   also 

needs   to   be   studied. 

)li-<> 
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Hiver 

Por   the   utilisation   of   river   transport   system 

for   the    steel   industry,    investigations   with   regard 

to   the   possibilities   of    creating   adequate    storage 

and   handling   facilities   at    the   river   ports   of 

Barranqui I la   and   Harranciberme ,ja   will    have   to   be 

conducted.       Barges   suitable   for   bulk   material   and 

Ht eel   product   handling   will    have    to   be   obtained. 

Selection   of   port    locations 

Port    facilities    for   importing   iron   ore   and 

pellets   will    be   required   for   the   new   integrated   steel 

plant   and   sponge   iron   plant.      The   new   integrated    steel 

plant   as   well   as   the   gas-based    sponge    iron   plant    are 

proponed   to   be    locateti   on   t tie    -\ t   lant  i <•   coast    and   based 

on   the   reconnaissance   of  the   existing   ports,   Harranqu.il la 

appears   advantageous.      However,     investigations   will 

have   to   be   taken   up   to   ident ify    a    suitable   port 

location   to   receive    iron   ore   and   coal,    if   necessary. 

The   development   of   port   facilities   on   the   Pacific   coast 

will   also   be   required    for   importing    pel lei-   Tor   the 

coal-based   direct   reduction   plant.      Necessary   investi- 

gations   will    have   to   be   taken   up   in    this   case   also. 

Further   studies   and   investigations   fire   required 

for   finalising   the   locations   of   ports   for   exporting   coal. 

1'*- 10 
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As discussed in Chapter 11', there is a pos s i hi I i t. y 

of expand ing/rehabil itat i ng the coal exporting 

facilities available at Puerto Hum, south oí' 

Cartagena.  This location is reported to have 

adequate draft for handling large carriers.  It 

is also understood that a number of alternative 

locations are under consideration for the development 

of a suitable port to handle Cerrejón coal.  Bahia 

de Concita has also been considered in the past as a 

location for exporting coal.  The relative advantages 

and disadvantages of these alternative locations 

will have to be studied and decision taken on whether 

one or more ports have to be developed for the export 

of coa 1 . 

NATIONAL  EM-:I«;I   POLICY 

An   oveiall   national   energy    policy   will    have   to 

be   defined,    including   the   tarili'   patterns,    priorities 

of   development    and   use   of   different    forms   of   energy. 

In   developing   this   policy,    due   consideration   will 

have   to   be   given   to   the   fuel    and   energy   needs   of   the 

iron  and   steel   industry. 

Electric   power 

The   planning   for   electric   power   development   was 

prepared   by    IbA   based   on   statistical    forecasts   of 

demand.      It    is   suggested   that   a   more   realistic 

1 '• - 1 1 
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assessment    of   the   anticipated   demand   may   bo   made 

through   an   actual    load   .survey   of   prospective   consumers, 

particularly   the   major   consumers.      This   would   obviate 

>ossibilities   of   major   shortfalls   in   power   supply. 

The   Colombian   power   system   is   at    present   about 

65   per   cent   hydeJ-bused,   which   is   likely   to   rise   to 

about   85   per   cent    in   1980   and   to   about    9 5   per   cent 

by   end   of   the   century   accordine   to   existing   plans. 

Even   the   present    100   per   cent    thermal    system   of 

COKKELCA   will   become   a   predominantly   hyde1-based 

system   with   only   about    '*()   per   cent    thermal   capacity 

by    1985.      The   installation   of   the   semi-continuous   strip 

mill   at   the   new    integrated   steel    plant    will    impose   fast 

rising   peak   demand   in   repetitive   cycles.      For   the    size 

of   the    strip   mill   envisaged,    a   peak   load   of   about    hü   MW 

is   likely   to   be    imposed   on   power   supply   system,   with   a 

rate   of   power   rise   oí    about   k   to   6   MW   per   second.      To 

meet   this   fast    rising   peak   demand   without   affecting 

the   voltage   and   particularly   the   frequency,    the   system 

supplying   power   to   such   a   plant    should   have   adequate 

thermal   generating   capacity. 

Studies   may   therefore   be   made   for   substantially 

increasing   the    thermal   component    of   the   COHRELCA    system 

and   in   this   respect,    the   establishment    of   thermal    power 

.stations   using   Cerrejón   coal   may   be   given  due   consideration. 

1 '» - 1 L' 
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The electricity tariti" .-.tincture varie- widely 

from region to region.  As wide variations exist even 

in the tariff structrues applicable to heavy industrial 

consumers including iron and s Lee i plant, it is 

suggested that La Junta Nacional de Tai ita- de 

Servicios Públicos, the national organization which 

is responsible tor making pol icy decisions in this 

respect, may review the existing tarili structures 

and bring about a suitable revisión aid rationalisation 

of the electricity tariff policy.  The possibilities 

of offering some concessional tariffs to electro- 

metallurgical plants with good power factors, such as 

ferro-alloy plants, may be examined. 

Nat tira 1 ga s 

The policy on natural gas should cover priorities, 

and the method of utilisation.  The other aspect which 

would be equally important is the pricing policy of 

natural gat.  With regard to the Use of natural gas 

for direct reduction, it has been indicated that the 

well-head cost of natural gas, would be about US S 28 

per thousand eu m (US S 0.8 per thousand eft) and as 

such, the price payable by the consumers may be of the 

order of US # 35 per thousand cu m.  The available 

information indicates that the well-head cost of naturiti 

gas is about US $ 23 per thousand cu ni at Venezuela and 

1 'i - 1 3 
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per   thousand   cu   in.       A   much    lower   price   has   been   in 

vogue    in   Mexico,    where    it   lias   been   of    the   order   of 

Uh   *    t :.'    per   tluuis-uui   cu   in   (Us   $   0.  Sh    por   t. hou .sand   eft). 

Tlii:,   may   be   kept    in   view   whi 1 e    finalising    the   natural 

gas    tariff,    as    tlie   cost    of    gas   wiJl    affect    the   cost 

oí    sponge   iron. 

National    coal    plan 

An   appropriate   agency   in   the   form   oí    a   Coal 

Hoard   or   a   National   Coal    Authority   may   be    set    up   to 

plan,    coordinate   ami   execute   the   coal   development 

programme.      The   national    coal   plan   will   have    to   take 

into   account   various   aspects   of   the   coal    industry    such 

as   the   exploration   programme,    c1 a s sí1 icati on   of   reserves 

according   to   grades,    priorities   of   domestic   utilisation 

for   different    industries/uses    like   electric    power 

generation,    iron   and    steel    industry,    c¿irbo-cheinic>il 

industry,    also   Use   as   an   industrial    fuel    as   well    as   the 

possibilities   of   export.      From   a    long-term   view   point, 

it   may   also   be   desirable   to   initiate   necessary   research 

and   development   work,    for   example   on   coal    ga s si f i<-at ion, 

blending   and   washing   etc.      There foie,    the   national    coal 

programme   will   have   to   be   developed   in   close   coordination 

with   the   development    programmes   of   other   sectors,    mainly 

the   electric   power   and   iron   and   steel. 

1 '• - 1 *• 
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Some ot  the  important  aspeéis vhich m - ' V be 

kept in view while preparing the plan are a t, follows! 

i) Collection of all available data on 
explorât ion work conducted in the coal 
fields and mines in different areas. 

ii) Collection and regular npdat in/; '> 1 all 
i ni orma t ion reí;ardiri{; coal mining, 
production of coke and other uses of 

coa 1 . 

iii) Drawing up of a programme of coal exploration 
and identifying potential area-, where detailed 
invest i gn ti oris should be taken up on a priority 
basis not only to meet the domestic requirements 
but also for the purpose oí export. 

iv ) Classifying the reserve:- ¿;radewi-e. 

v) Identifying the ne.essily ot washing the coal 
and to plan the use of middlings. 

vi) Kva 1 un t. i T i ¿_v x ne development of infrastructure 
required,  i nd i < a t i n,-, priori lies, ^n^   en-uiuif; 
a coiiniinatfd deve 1 opinent ot  the coa] mines 

and i nf i a .-t ur < t ur e unk, 

vil lieti  i li;;   necessary    lest,    work    done    with   i e¿;ard 
to   the   utilisation   of    different    coals   for 

production   of   coke   .wu\    if    necessary, 

incorporating   measure    for    conserving   the 

coking    coal     re.-erves. 

viii)    Negotiating    with   othet     Andean   countries   and/or 
other    prospect i ve    importers    of    coal    for'   joint 
explorât, ion   and   development    of    coal    mines   and 

tor     supply    of   coal    on    1 orif, - t erm   basis. 

ix)    Financial    planning    for   coal    development. 

x)    Assisting   the   Cove inment    in   drawing   up   an 

overall    energy   policy. 

\k - 1 5 
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The pie-eut voi M market  -itti.i ion indicate- 

i Hirnen.-e possibilities fui Colombia to emerge M-, mi 

important coal exporter.  With rega,d to the requirement s 

of imported iron ore and pellets to sustain the 

Colombian steel programme, there exists a possibility 

of bartering Colombian coal with suitable iron ores 

from countries like Brazil, Peru, Chile and Venezuela. 

It is suggested that this sliould be further examined 

in order to identify the best possible method of 

obtaining the iron ore supplies in exchange for coal. 

COORDINATION OF STKKI. DKVKI "I'MKNT PROGRAMME 

The implementation of the steel programme will 

need close coordination of a wide variety of activities 

including selection and deve I opinent of raw material 

sources, and infrastructure, making long-term 

arrangement s for import of raw materials etc. 

it is suggested th.it an apex body may be 

established with necessary authority and executive 

power for coordinating and implementing, the National 

Steel Plan.  Some of the more important activities 

of the apex body would be to take a final decision 

on the plan to be implemented, to scrutinise and 

approve the expansion projects of different steel 

companies, to collect and collate relevant statistical 

1 .'i - 1 0 
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da L ¡i    and    Lo   f. o o I'd i na l e    the    víti'jiiu;    a i  t j v i t i e .«-    within 

the   overall   policy   framework   laid   down   by    the 

Government.      The   apex   body   would,    in   addition,    help 

in   the   procurement   of   capital   and   operatine   resources 

for   the    steel    plant.--.,    coordinate   the    industrial    and 

the    commercial    policies    of   the    steel     industry   and 

stimulate   the    formation   and   development   of   the   human 

resources   needed   for   the    steel    programme. 

At   present,    there    is   considerable   information 

gap   even   with   regard   to    the    installation   oi'   new 

plants.      For   example,    in   September    1975,    the 

Consultants   became   aware    that   a   new    semi - integrated 

plant,    Aceries   de   Bogota    ftda,    has   been   set   up    (the 

existence   of   which   was   not    known   during   the    field 

survey)   and   is   expected    to   start    producing   carbon 

constructional    steels   some   time   in   the   beginning   of 

197"-      This   plant   envisages   to   produce   higher   a 1 loy 

steels   at   a    future   date.       Though   the    present    production 

capacity   of   this   plant     is    small,    and   will    not 

materially   affect   the   national    plans    indicated   in 

this    study,    but   from   the   long-term   view   point   and 

in   preparing   detailed   plans   for   execution,    it   would 

be   essential    that   compílete   information   is   available   on 

all    existing   installations.      The    setting   up   of   the   apex 

body   would   also   be   helpful   in   this   connection. 
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It may be mentioned that such executive 

organizations exist in other developing countries. 

For example, Siderurgia Brazil eria S.A. ( S IDEUURA S ) , 

a holding company in the public sector, promotes and 

manages the Government interests in the iron and steel 

industry in Brazil, and in Venezuela, the Council 

Siderurgica National is steering the steel development 

programme. 

The apex body should be assisted by specialised 

working groups in different fields of activity.   In 

addition, lor the evaluation of specific techno-economic 

aspects of the development programme as well as for 

other- specialised activities, it may also secure the 

services of consultants from timo to time. 
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Appendix 11-1 

PRELIMINARY ESTIMATES OF CAPITAL COST FOR BAR AND ROD MILL 
COMPLEX AND NEW LIGtfT PROFILE MILL FACILITIES 

(million US $) 

NSP-II NSP-III 

Facilities 
Capital 
cost Facilities 

Capital 
cost 

A« BAR AND ROD MILL COMPLEX 

Steelmaking Four 65-ton arc 
furnaces; 

Two 4-Btrand billet 
casters 

Rolling mills      One 400,000 tons bar 
and rod mill 

32 Two 65-ton arc 18 
furnaces; 

One 4-strand billet 
caster 

65 One 200,000 tons 55 
bar and rod 

_ mill 

Sub-total (A) 2Z 22 

B. NEW LIGHT PROFILE MILL COMPLEX 

Steelmaking One 

One 

3 5-ton arc 
furnace 
3-strand conti- 
nuous casting 
machine 

10 One 35-ton arc 
furnace 

One 3-strand conti- 
nuous casting 
machine 

10 

Rolling mills One 50,000 tono 
light profile 
mill A 

One 50,000 tons 
light profile 
mill JL 

Sub-total (B) li 11 
Total (A) •   (B) 112 88 



DASTUR ENGINEERING  INTERNATIONAL GmbH 
UNITED NATIONS IMIUSIHIAI DhVi.l.DI'MtNT OIlliANIZATKJN 

Final Report on The Development of 
Iron and Steel Industry in Colombia 

Í *G »T C> O^ f— \Q 
C\ r- O 

xû to p r^ UMTJ   fc. 
NO O f- r* «- \Q   o^ 

ir\ o   c- 

t-    I     I     I     I     II        r-l r-    I     t     I     I     I I    T-l 

CM  i   i   i   i   it     e\il NNW    I     I     I I   v£>l 

r- \í)  ->í ^t 0s 

vu tO OvO ,   , 
I N r- r-      H, 

t-l      N' 

r- \0 0\ (Js 
I 

I c*\      c> 3 Ü 
•^o o| 

I   C\ r-    | 

•3 

vO 

kTvttO N 
N r-    | 

O 00 O^ TN 

vO N 0s r\ 
rONW 

rOr r 

«MOI    I    I 

N| NI 

SI ÌS\ 

SI gl 
r-l NI 

.   E>       ^        O 
I   >t   I  N    ' 

i     H 

I    3 

IA    I   r- 

O si 
wr\ i   i 

vo o> o 
T- sf aj   i 

£$£ i 

IA   I   O    I 

Nl   C\l 

Ol   Ol 

Il  te 

•13 
•i* 

a 

X 
a) 

X ^ •   •   • o   fi,   • 

I ° "S 
oí o H  ra 
+*       H H 

§g9 ^ 
cu'3 <u o 
cod m 
O    O  «H    C 
fc fc p . 

•H U <D 

Eu) <3 -p -H 

10 P-, W (S 3 35 
è 

'S 
•p 
o 
H Ö 

I 
Rs 

H 
o 

X H 
•    •    •  <U   G,   • 

• ' "ït8 • 
M   O  H    3 

H -H        TJ 

as 
^ h o Q 
H        ^   fl) 

IP?   ^ 

O  0 V) 

u 

- 2 - 



DASTUR ENGINEERING   INTERNATIONAL GmbH 
UNI I Fl) NA Ili INS INDUS I IH Al  1)1 -\ (I (II'MKM IHM.AN|¿A I ION 

Final Report (in The Development of 
Iron and Steel Industry in Colombia 

Ö 
4 
CO 

J   'H 

I 

O   O 

r-    (X,   « 

§ 

G 
O 

•H 
-P 
CJ 

8 

CO > 

8 -P 

£5 2 

sí 

H 

I 
a o 

•H 
P 
O 

î 

S 
•o 
5 s 
&p ci 

in
te

 
p

la
n

 o 
•H 
tí 

* 
i« Í 

i 
'S 
«M 

I 
§ 

•H 
-P 
O 

-à 

o 
•H 
P 
O 

! 

à 
s 9 
13 
CO   0 

1 
i 

J 1 i 

kAC7^tA»-t-»r>r-r-Î0a> 

T-   T-   t-   CM 

vs 

I   I   l   l   l   I   I   I ^a al 

»A o 
I     I     I     I     I     I     I     I   V\«0 

r- l/\ «0   t". (Jv (^ pr^l    sßl 

O Q Q Q UMAQ 

r- CM CM w r> -4 
O 

•S 

tî 
T- T-  r- r— CM ("S ^\ 

UA «£\ CM •>* CM »T> T-  ,0 «0 W> 
ir\ O kr\ \0 vu Vf\ l/\ (^ £•- C> 

t- CM 

O to 

CM 

I    I    I    I    I    I    I    I *g û 

i i i i i i i i ï\§ 

I    I    I   I    I    I    I eî;*3|    *| 

I    I    I    I    I    I    I 

S*K$Sg3$fc£5á| g]       i*£$£S££888|  g 

CMCMCMfr\c\^;-im»A»ry   o| 1 0\0  O'^'-tr-O-J-r-T-, 
î-r\ »A v} CMA r^\ w -^- ' 
N N N (nr^iAvO Sc^-SI     col 1 

§$55£88£&c|| gj       3$S8£S«?85tc||  g| 

^ O CM O CO 2* CM CM £» -41    ^H 

cj»cyvC7^cj^CT»o^c7^Cr,c^<y^   ol 

VUOCMOCO^CMCMC- 

»- r- N N Nf^nnn 13 
M 

C^C7^CfxCTv<5^OC%0sC7^u^        O o 

w 
•H 

O 
H 
4) 

9 

§21   3        | 
W 

T3 
4) 

(0 
•H «    g 

«0     3 
rH       O 

(Q     «H 

•v   g 

& 

•5 ^ 

"S I 
M   Ct, 

- 3 - 



DASTUR ENGINEERING  INTERNATIONAL GmbH 
IINITH) NA1I0NS IMWSIMAL DhVUIIPMLNI UnUAMZATION 

Final Report on The Development of 
Iron and Steel industry in Colombia 

Appendix 11 --4 

ANNUAL DEPRECIATION AND INTEREST CHARGES 
NSP-II AI^D NSP-III 

(million US $) 

Bar and Light D.R. New integra- 
Year §R m rod «4T.1 profiles Plant ted Dlant lalA 

NSP-II 

1976 2 6 _ _ _ _ 8 
1977 5 6 - - - - 11 
1978 8 6 - - - - H 
1979 8 20 11 - 8 - 47 
1980 20 11 - 8 - 5o 
1981 49 11 - 12 - 83 
1982 49 11 - 12 - 83 
1983 57 15 - 12 . 95 
1984 57 15 2 20 160 265 
198$ 12 57 15 2 20 160 266 

NSP-III 

1976 2 6 _ — _ . 8 
1977 5 6 - - - - 11 
1978 8 6 - - - - 14 
1979 8 20 - - 7 - 35 
1980 20 - - 7 - 38 
1981 73 - - 7 - 91 
1982 73 - - 7 - 91 
1983 82 11 - 11 - 115 
1984 82 11 2 11 160 277 
1985 12 82 11 2 11 160 278 
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Appendix 11-5 

FOREIGN EXCHANGE COST OF IMPOBTLD STIEL - 
NSP-II AND NSP-III*' 

ISM 

1976 

1977 

1978 

1979 

1980 

1961 

1982 

1983 

1984 

1985 

NSP-II            . 
Jjfiportjp 
000 tons 

 VfLlue*L-. 
Billion US $ 

438 134 

507 155 

578 176 

570 174 

559 171 

588 179 

733 224 

857 261 

OB 134 

413 . 1 26 

5 681 1  73A 

NSP-III 
Jjaportc Value 

'000 tone •illion US i 

438 134 

507 155 

578 176 

620 189 

7C9 216 

688 210 

793 242 

832 254 

448 137 

-AU 126. 

6 026 1 Stf 

l/   Based on an average f.o.b. price of IS % 275 per ton and 
ocean freight and insurance at US £ 30 per ton. 
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Appendix 12-2 

MAJOR LIMESTONE IEPOSITS  IN COLOMBIA 

CaO 

55.5 
32.37 to 
47.20 
50.1 

Department 
it deposi^ 

ANTIOUUIA 
Majagual 
Frontino 

Abejorrai 
Alto 

Cabezas 
Amalfi 
Nare 
Nus 

BOYACA 
Nobsa- 

Corrales     50.09 
Las Monjas- 

La Carrera 

BOLIVAR 
Bolivar 

Chemical analysis 

50.3 
High 

CORDOBA 
La Cantera 

La Floresta 
and El 
Sena 

CUNDINAMARCA 
Pueblo Vieja 

Puerto Artu- 
ro and 
Alrededo 

53.35 to 
54.70 

53.30 to 
54.33 

48.14 to 
49.70 
51.16 to 
54.80 

MAGDALENA 
Ciénaga 

Durania 

VALLE 
Guacas 
Portachuelo 

34.63 to 
55.30 
46.70 

JkP_ 

0.30 
0.15 
2.76 
0.03 

0.24 

to 

0.52 

0.03 to 
0.35 

0.43 to 
1.52 

Traces 

0.16 to 
0.67 

0.25 to 
17.50 
0.68 

SjO?. 

0.40 

2.3 

5.4 

8.32 

5.01 to 
5.99 
0.65 to 
4.04 

0.60 to 
3.SO 

14.21 
(Insol) 

Reserves. mil]ion tons 
Proved     Probable      Possible 

0.7 

5.0 

2.0 

1.20 
0.48 

10.0 

200.0 

3.0 
2.0 

8.0 
1.0 

17.73^      21.526 24.700 

50.8 12.07 

4.968 

29.393 

7.0 

a/ About 12 million in PDR concessions and the balance in Cementos Boyaca's 
concession. 

Source ; Memoria del Minas Gerardo Silva Valderrama - 1974. 
Questionario Sobre Materias Primas. 
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Appendix    12-3 

PldXil.AMMKS   Oh    POVhH   GENERATION   AND 
THANSMISS10N    SYSTEM 

Programme   oí   power   generation 

According   to    the   existing   plan,    ten   power 
stations   with   a   total   capacity   of    about   6,338   MW 
are   expected   to   bo    commissioned   between    197°   a"(i 
1986.       Of   these,    only   two,    Cartagena   and   Cerrejón, 
are   thermal,   with   a    total    capacity   of    2 17   MW .      The 
rest   are   all   hydro-electric   power   stations.       The 
planning   beyond    1<>86    is   tentative   and   no   rief ini te 
target   dates   have    yiM    been   fixed    lor   materialisation 
of     the   individual    projects.       According    to   the 
present    indications,    seventeen   new   projects   are 
expected    to   he   commissioned    in   the   period   from 
1987    to   2000   AI),    in    addition   to   the   expansion   of 
three   projects   which   would   be   initially   commissioned 
by    1986.       The    total     installed   additional   generating 
capacity   on   account    of    these   projects   would   be   about 
22,100   MW,   of   which    only   425   MW   would   be   thermal 
and   the   rest   hydro-e lee tric. 

If   the   future   development    programme   materialises 
according   to   schedule,    the   progressive    total   installed 
generating   capacities   that   would   be   available   at 
different   periods   of   time   under   the   various   power 
supplying   authorities   and   in   the   country   as   a   whole 
are   given   in   the   next   page. 

Programme   ol    transmission   system 

The   most    important    of   the   future    transmission 
and   distribution   projects   is   the   500   kV    interconnection 
between   the   predominantly   thermal    system   of    CORKLCA 
in   the   north   and   the   hydel    systems   of     the   central 
and   southern   regions.      In   the   first    stage   of    this 
project,    a   500   kV   single-circuit   transmission   line 
interconnecting   the    Sahana larga   substation   oí    CORELCA 
with   the   San   Carlos    substation   in   the   central   region 
is   expected   to   be   commissioned   by   1c)78-7r>.      The 
construction   of   this   line   would   be   a   singnificant 
step   towards   the   development   of   the   national   power 
grid   covering   the   entire   country.      The   other   major 
development   schemes    in   the   field   of   power   transmission 
and   distribution   are   the   extensive   220   kV   inter- 
connections   both   in    the   central   and   southern   regions 
as   well   as   CORELCA   region   in   the   north. 
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Year 

1975 

1976 
to 

1978 

1979 
and 

1980 

1981 
and 

1982 

1983 
and 

1984 

1985 

1986 

2000 

Type of 
•tation 

Hydel 
Thermal 
anali 

Hydel 
Thermal 
SmaLL 

Progressive total installed generating capacities in 
MW under different authorities from 1975 to 2000 AD 
ISA 

500 

EEEB 

552 

154 

211 

552 
154 
_-* 

Total 590 m 
Hydel 
Thermal 

1 000 552 
154 

Snail - _-5_ 

Total 1 000 211 

Hydel 
Thermal 

1 620 552 
154 

Small - __5_ 

Total 1 62p 211 

Hydel 
Thermal 

1 620 552 
154 

Small - -1 
Total 1 620 211 

Hydel 
Thermal 

1 620 552 
154 

Small - _£ 
Total 1 62Q 211 

Hydel 
Thermal 

2 520 1 07"! 
154 

Small - ,.., 5 
Total 2 520 1 231 

Hydel 
Thermal 

19 020 1 572 
154 

Small - 5 
Total 19 Q2Q 1 731 

EPM 

671 

-IP. 
681 

671 

681 

951 

10 

261 

951 

10 

261 

951 

261 

951 

261 

951 

JÜ 
961 

951 

JQ. 
961 

eve 
524 

50 
10 

584 

524 
50 

JSL 

524 
50 
10 

5J4 

524 
50 
10 

584- 

734 
50 
10 

224 

734 
50 
10 

224 

734 
50 
10 

ICEL     C0RELCA 

734 
50 

JL2 

301 
340 
JZ1 
712 

301 
340 

212 

301 
340 
Jl 
7J2 

352 
340 

Jl 
m 
352 
340 

ja 
m 
352 
340 

JZl 

1  692 
340 
 71 

6 212 
340 

__I1 

442 
Ja 
421 

574 
-42 

574 
-42 
62¿ 

699 
_42 
248 

700 
699 
4? 

1 448 

1 160 
699 

4? 
763       1 908 

1  1Ó0 
699 
4? 

794      2 103       1 908 

1 330 
1 124 
 42 

Total 

2 048 
986 

-145 
UI2 

2 548 
1  118 
_JA5 

3 328 
1   113 
_J4¿ 

AJ2L 

3 999 
1  243 

LM 

4 909 
1 243 
_J45_ 
6_§22 

5 369 
1 243 
_J4¿ 

6_7i2 

8 129 
1 243 
_!4¿ 
2-5J2 

224      á-622       2,503        ?1 632 
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Appendix 12-3 (continued) 

Though the long term programme tor the future 
development of the transmission and the distribution 
systems beyond 1986 is yet to be finalised, it is 
noted that two important transmission line inter- 
connections have been thought of for possible future 
implementation.  However, the dates of their imple- 
mentation have not yet finally decided upon.  One of 
these is the 500 kV interconnection of the 2,700 MW 
hydel power station at Patia with the national grid 
and the other is the second 500 kV circuit interconnect- 
ing San Carlos with Sabanalarga.  Roth these lines 
would play vital roles in proper distribution of power 
over the national grid. 

- 13 - 
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Appendix 12-4. 

ESTIMATED ADDITIONAL FUTURE POWER DEMAND 

Supply 
system 

V #0 19 65 
NSP-II 

MV 
NSP-III 

MW 
NSP-II 

MV 
NSP-III 

MV 

A.   EXISTING PLANTS 

PCR ICEL-N 90 100 90 100 

SIP - Zone     I ICEL-N 
k EEEB 24 24 24 24 

- Zone    II EPM 18 18 18 18 

- Zone III eve 17 17 25 25 

- Zone     V CORELCA 6 6 6 6 

g,    NEW PLANTS 

Sponge iron - Zone III  CVC 

- Zone  V  CORELCA 

Bex and rod mill 
complex  - Zone 

Light profile mill 

Integrated plant 

Total 

CORELCA 

CORELCA 

8 

47 47 

£]£ 218 

3 3 

15 6 

90 47 

18 18 

12S ISO 

422 m 
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Appendix 12-5 

MW Hi OF ESTIMATED EFFECTIVE POWER POTENTIAL 
OF COLOMBIA BETWEEN 1980 AND 1986 

The estimated effective power potential of Colombia to 
meet the developing power demand from 1980 to 1986 is reviewed 
as follows: 

Total generating 
capacity connected 

*fi mfA onal grid 

Firm 

Anticipated peak power demand 
 on, natlonal grid  

rann . /    Estimated 
line iMiilliá^   su&2UgFfro\9*WF    f°rjsp 
^^    MW        MW       MW        MW 

220 
223 
223 
252 
393 
400 
400 

1980 4 591 
1981 5 387 
1982 5 387 
1983 6 297 
1984 6 297 
1985 6 757 
1986 9 517 

3 996 4 276 
4 694 4 752 
4 694 5 214 
5 505 5 698 
5 505 6 227 
5 915 6 787 
8 374 7 415 

Total 
MW 

A 
A 
5 
5 
6 
7 
7 

496 
975 
437 
950 
620 
187 
815 

Required» 
firm 

generating 
capability 

MW 

A 
5 
6 
6 
7 
7 

996 
528 
041 
611 
356 
986 

Surplus ( +) 

Piflctt (-) 
MW 

8 683 

a/   The figures of installed capacities and projected peak 
* demands are in accordance with information and documents 

received by the Consulting Engineers from ISA.    The 
demand projection is based on anticipated growth •te°^y- 

b/   The firm ¿over generating capability is arrived at by reducir* 
* the total installed capacity by 10 per cent for maintenance 

shut-downs and after allowing 10 per cent of thermal 
capacity and 1 per cent of hydel capacity for station 

services. ,,     +„+_i 
c/   The firm generating capability required to meet the total 

anticipated peak demand is arrived at after ^V**"«       +. 
ÎS per cent loss in the system transmission and distribution. 
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Appendix 13-1 

STEEL PRICES OF PDR AND SIP 
(US |/ton) 

Plain bars 

Ribbed bars 

Wire rods 

Light profiles 

Medium profiles 

H.R. sheets/strip 

PDR a/ SIP y 
262-311 273-^73 

318-326 337-2*lO 

303-326 366-433 

. . 380-467 

356 - 

321-364 _ 

a/   Effective  April   1975 
b/   Effective  March/May   1975 
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Appendix 13-2 

COMPARISON OF PDR AND SIDOR PRICES 
(US S/ton) 

  PDR        SIDOR 
July 1972*  April 1975 ,       August 197^ 

1 . Bars - 18 mm 

2. Wire rod* - 6 mm 

3. Medium  profiles 

219 271 330 

263 326 377 

299 356 309-31U 
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Appendix 1U-1 

REQUIREMENT OF TESTS ON GAS-BASED DIRECT REDUCTION PLANTS 

The teat schedule for two gas-based direct 

reduction processes, HyL and Midrex are given belowi 

HyL PROCESS 

Testing agency Swindell-Dressier Company 
kkl,   Smithfield Street 
Pittsburgh 
Pennsylvania 15222, USA 

' n » A120   Cao, 

A, Laboratory Test 

1. Quantity of sample - 50-100 kg of lump ore/pellets 
2. Duration of tests - k-b   weeks from receipt of sample 
3. Test schedule: 

a)  Complete chemical analysis of pellets - Contenta of 
Total Fe, Ferrous Fe, SiO, 
MgO, S, P, Cu etc 

h)      Screen analysis of pellets 
c) Apparent bulk density of pellets 
d) Compression strength of pellets 
e) Reduction test - single particle reduction test 
f )  Bag test - packed Vied reduction test 

h.      Testing fee including preparation of report - 
US $ 3,000 per sample. 

B. Pilot Plant Test 

1. Quantity of sample - 50/IOO tons of lump ore/pellets 
2. Duration of tests - 5 weeks from receipt of sample 
3. Testing fee including preparation of report - 

us 8 31,000 

Test should be carried out by using natural gas equivalent 
to gas available in Colombia. 

MIDREX PROCESS 

Testing agency Korf Engineering Corpn 
D 757 Badan-Badan 
Ludwig-Welhelm-Strasse I5 
W. Germany 

19 - 
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A.  Laboratory Test 

1 . 
2. 
3. 

Quantity of sample - 50 kg of pellets 
Duration of tests - 6-8 weeks from receipt of sample 
Test schedule! 

a) Complete chemical analysis of pellets - 
Contents of Total Fe, Ferrous Fe, SiO, 

'2» 
A120 , CaO, MgO, S, P 

b) Screen analysis 
c) Apparent bulk density 
d) Compression strength 
e) ASTM tumble index 
f) Thermal degration 
g) Reduction tests - Midrex-Linder test 

Laboratory metallisation 
test (static) - chemical 
analysis (Fet, Fern, C, P and S), 
screen analysis - 6 mesh, 
compression strength of pellets, 
bulk density, ASTM tumble 
index - 6 mesh, clustering 
characteristics, 

h) Basket test - Analysis of product for Fet, 
Fern and C 

Testing fee including preparation of report - 
US $   2,000 per sample. 

B.  Pilot Plant Test 

1. Quantity of sample - 7,000 tons of pellets 
2. Duration of tests - 8-10 weeks after receipt of sample 
3. Testing fees - To be negotiated. 

- 20 - 
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Appendix    14-2 

REQUIREMENTS   OF   TESTS   ON   COAL   BASED  DIRECT 
REDUCTION   PROCESS   (ROTARY   KILN) 

1.        Testing   Agencies» 

Lurgi   Gessellschaft   fur   Chemie     Krupp   Industrie   und   Stahalbau 
und   Huttenvessen  mbH ^3   Essen 

6   Frankfurt   Main West   Germany 
Gervinustrasse    17/19 
West   Germany. 

A.      Laboratory  Testa 

a) Quantity   of   samplest 

Iron   ore/pellet 

Coal 

b) Duration of tests 

c) Test Schedule» 

100 kg each if sized, or 
250 kg of + 2 5 mm 

250 kg of each run-of-mine. 

3 to h   weeks from receipt 
of samples. 

i) Complete chemical analysis of iron ore/pellet - 
Total Fe, Ferrous Fe, Si02> Al.,0 , CaO, MgO, S, 
P and Cu. 

ii) Proximate and ultimate analyses of coal on dry 
and wet basis - asti (775°c), fixed carbon, 
volatile matter, moisture, sulphur and hydrogen, 

iii) Swelling index of coal. 

iv) Caking index. 

v) Gross and net calorific values. 

vi) Softening, melting and flow points of coal ash 
in reducing atmosphere. 

vii) Reactivity of coal. 

21 - 
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Appendix lU-2 (continued) 

viii) Screen analysis of ore/pellet and coal. 

ix) Compression strength of pellet. 

x) Reducibility of ore/pellet. 

xi) Sizing characteristics of ore and coal. 
Determination of minus b   mm fraction in 
sizing the ore to 6 to 15/20 mm, and 
minus 3 mm fraction of coal in sizing 
to 3 to 10 mm. 

xii) Deduction tests with varying combinations 
of ore and coal at 1050°C and I 100°C with 
varying retention periods (say 30 minutes 
and 60 minutes) to he carried out in 
laboratory type rotary tubes. 

xiii) Analysis of sponge iron produced - total 
iron, metallic iron, carbon content and 
sulphur content. 

xiv) Screen analysis of the sponge iron to 
determine the minus 1 mm fraction produced. 

xv) Short rotary furnace tests to study the 
reduction at varying temperatures 
(1050°C to 1100°c) and varying retention 
times with ore and coal in the ratio of 
fixed carbon- to Fe content at 0.5« 
Analysis of sponge iron - total Fe, 
Metallic Fe, Sulphur and carbon for 
different size fractions, +15i b to 15» 
1 to (> and minus 1 mm; screen analysis 
of the ore, sponge iron, feed coal and 
non-magnetic portion.  Quantity and 
chemical analysis of non-magnetic 
portions. 

d)  Test fee including preparation of report: 

US Dollars 7,000 for one sample of ore/pellet 
and one sample of coal. 

D.  Pilot Plant Tests 

a)  Quantity of sample To be determined on the 
basis of the results of the 
laboratory tests, but 
generally about 200 tons 
of each type of ore and 
about 100 tons of each 
type of coal. 
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b) Duration of tests 

c) Test schedule« 

To be negotiated. 

i) Chemical and screen analysis of samples 
similar to those undertaken for laboratory 
tests. 

ii) Pilot kiln tests utilising varying proportions 
of ore, coal and desulphurising agent; varying 
maximum temperatures; varying kiln speeds; 
varying the amount of coal feed with the ore 
and through the discharge end; etc to determine 
the optimum conditions. 

iii) For each test series, the ore throughput rate, 
the iron recovery, carbon ratios at feed end 
and discharge end, carbon consumption, heat 
consumption, screen analysis and chemical 
analysis of sponge iron, quantity and analysis 
of recoverable char, determination of recyclable 
char etc. 

d)  Test fee including preparation 
of report 

To be negotiated 
depending on the 
quantity of ore 
to be tested. 
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REQUIREMENTS OF LABORATORY TESTS ON LIMESTONE 

1. Quantity of sample required 

2. Duration of tests .. 

3. Test schedule! 

a) Mineralogical studies     .. 

b) Chemical analysis .. 

c) Screen analysis 
d) Apparent bulk density 
e) Compression strength 
fi Shatter index 
g) Calcination characteristicst 

150 kg 

k   to 6 weeks after 
receipt of sample 

Mineral constituents 
and texture 
Contents of CaO, MgO, 

Si02, A1203, Fe203, 

P, S, and loss on 
ignition. 

i) Calcination test at isothermal temperatures of 
930°C, 1000°C and 1050°C. 

ii) Calcination test at constant rate of heating 
upto 1050°C and then at 105O°C 

h) Characteristics of burnt limet 

i)   Chemical analysis 
ii) Screen analysis 

iii) Reactivity tests 

k.      Approximate test fee ..US $   1,000 per sample. 
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