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1. INTRODUCTION

The engineering and construction of an integrated steel plant is a matter
which coaceras all the techaical field-. From the fundamental knowledge of the
technological processes to the various engineering fields, such as civil engineer
ing for the huge foundations and buildings work, mechanical engineering for the
rge equipment installed, electrical and electronic engineering forelectric
iastallations which are getting more and more complex, there is no field which
is not covered. Therefore, the construction of a steel plant is the result of the
effort of many Organizations and Companies, under a single general coordination,

The Veneszuelan Plant is the result of the cooperation of many Organiza-
tions under the coordination of Innocenti Corporation of Milan (1taly) whohas aci
ed as General Contractor, and it is also a great example of international cooper
ation, because besides the Italian industries - which have supplied most of the
materials - important American and European industries have joined in this
project.

Though the technical problems are the most remarkable factors in such
big undertakings, also other problems (such as those regarding the organization,
transportation, personnel, etc.) deserve to be illustrated since they are closely
coanected with the final result. The Orinoco Steel Plant deserves then to be il}-

ustrated under all these aspects, so that the Venezuelan experience may be usg
ful for other similar plants.
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1. THE PLANT
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The production departments also include-

8. a wire drawing and wire products plant, fed with wire-rod produced at the
300 mm mill. This Plant has a capacity of

about 27, 000 tons/year of ha r bed,
galvanized and black annealed wire;

b. an iron foundry, designed to produce 20, 000 ton
stools for the melt shop requirements as we

iron spun pipes and miscellaneous castings,
2. Auxiliary Services

The cooling water requirement for the various facilities am ounts to
about 18, 000 to 20, 000 m3/hour. A large water intake structure and pumping
station has been built on the Orinoco River. It is equipped with a system of
sluice gates, grids and filters, and with a set of submerged pumps. Water flows
to the Flant through large pressure lines. The various departments are fed b

& ring distribution system which includes an elevated water tank of 3,500 m3ca-
pacity, :

s/year of ingot moulds and
11 as 30, 000 tons/year of cast

The electric power reaches two transforming substations built at two op
posite ends of the Plant. One of them - consisting of five 55,000 KVA transfor-
mers, each at 115/22 KV - feeds the electric Pig iron furnaces; the other sub-
station with two 40, 000 KVA transformers each at 115/13.8 KV, feeds »ll the

other facilities of the Plant, A steam-electric generator plant with two turbine-

boller units, each at 8,000 KVA, ensures the power supply for the essential ser !
vices in case of emergency. '

The maintenance shop is equipped with a lar
which normally are not found in similar steel plants. This has been provided on
account of the Plant location which is far from industrial centers, so that as "
muny repairs as possible can be made with its own means.

ge number of machine-tools

A central laboratory for chemical and physical tests is part of the facili-
ties,

The foundations and the buildings are worth mentioning. Considering the
nature of the soil, all the foundations have been built on piles; putting them one
after the other they would measure about 120 Km (75 miles). The departmental
buildings are all made up of steel structures: tubular structures are used for
the light buildings (pipe mill, wire Plant, foundry and warehouses) whereas nog
mal structures with solid webs are used for the heavy buildings (electric furna-
ces, steel shop, rolling mills). The roofing consists of bright aluminum sheeting;
considering that the Plant is located in a tropical region, this type of r oofing
Provides comfortable indoor conditions due to its high reflecting property,
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3. Location of the Plant (Fig. n° 1)

The Plant is built on the right bank of the Orinoco river about 250 Km
(156 miles) from the sea and 500 air Km (310 air miles) from Caracas. Several
factors have led to the selection of th:s site, such as. the proximity to Fuerto
Ordaz (the shipping point for the Cerro Bolivar ore located on the river about
12 Km (7 miles) downstream); the navigability of the Orinoco river which per-
mits the arrival of raw materials and the shipment of finished products by water;
the proximity to the large Caroni water power plant; and finally the industrializ-
ation program of this area. The ore s transported up river from Puerto Ordaz
on barges, limestone and other raw malerials, also water borne, arrive from
other regions of Venezuela coal comes on ocean going ships.

4. The Layout (Fig. n° 3)

The Plant covers a total area of 2 Km2. It has a railway system of about
50 Km (31 miles) and a road system of 25 Km (15 miles). All the raw materials

are unloaded at a large pier on the Orinoco river and moved to the storage yards
by belt conveyors.

As it can be seen from the plan, on the first alignment there are the ore,
limestone and coal yards and on the second alignment there are the sinter and
coke plants. The electric furnaces, the steel shop, the rolling mills and the pipe
mill are arranged in a "U'' shaped pattern, Ore, sinter, limestone and coke are
transported by means of conveyors to the pig iron plant. The handling of mater-
ials (from pig iron to ingots, rolled sections and pipes) always takes place in on-
ly one direction, with no retrocess:ons.The spare parts warehouse, the mainte-
nance shop, the wire plant, and the foundry are arranged inside the '""U'" where
no future expansions of the production departments are anticipated, The finished
product warehouse is placed far from the circuit of the Plant.

1. EUNDAMENTAL DESIGN CRITERIA

From the beginning of the design of a steel plant the possibility of future
expansions must be considered. The layout of the plant must then be planned
to enable the inclusion of new operat:ng facilities in the production cycle and to
permit the expansion of those already installed. The fundamental equipment and
some installations must be designed from the beginning for the future capacity of
the plant. This involves some initial expenses larger than those which would be
strictly necessary, but enables the future expansion of the plant with the least
trouble and without interruption of the production.

For instance, the layout of the Venezuelan Plant - which in its present
stage has a capacity of 750, 000 tons/year - has been designed to bring its capa-
city up to 1,500, 000 tons/year, According to this layout the increase in hot me-
tal capacity can be reached with either more electric furnaces or blast furnaces,
The space available permits the extension of the ore yards and the installation of
a second sinter plant as well as coke oven batteries. The increase in steel prod-
uction can be obtained by installing a new oxygen steel shop. Rolling facilities
for flat products can be easily included in the cycle. The increase of the utili-
ties, such as the water intake structure, the sewer system, the electrical and
hydraulic facilities, has already partially been achieved and can be easily com
pleted in the future,
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As a general rule, it will never be possible to give sufficient attention to
the future expansion. However, some general rules can be given, viz:

- to place the service units, such as power plants, sub-stations, maintenance
shops, warehouses, etc., out of the production cycle,

- to leave large spaces between each production department,

S

; - to bear constantly in mind that technological improvements advance rapidly and
often beyond the forecasts that can be made today.

1V. QRGANIZATION

While the construction design was being developed in the Milan Offices of
Innocenti Corporation and orders for the materials and equipment were being pla
ced, a special Field Management in Venezuela supervised the execution of the
civil engineering work and erection. Considering that this area is nearly desert-
ed, provisions had to be taken for living quarters for the management personnel !
and all the employees, and also for the construction of the offices. The lodgings <
for the personnel of the Sub-Contractors were built near the above mentioned i
quarters and in a short time a village of pioneers arose in the middle of the sa-
vannah. The essential facilities for the personnel (restaurants, laundry, sanitary
facilities, bar and recreative facilities) had to be organized in a short time. Dugr
3 ing the construction of the Plant the actual number of people working on the spot
{ ranged between 2, 500 to 3, 000 men.

The problem concerning the transportation of the required materials and
equipment 1s always of fundamental importance. For the case in point, the loca-
tion of the Plant along a navigable river has greatly simplified this problem, sig

ce all the materials were unloaded in the near vicinity of the Plant. Just to quote ¢
a figure, it 18 worth saying that the construction of the Plant has required the
transportation of over 350, 000 tons of materials and about 180 ships have been

used to this purpose.

V. THE START-UP AND OPERATION

The construction began 1n the last half of 1957, In July 1961 the pipe mill
was regularly operat:ng using purchased billets and blooms. In November 1961 .
the first electric reduction furnace was put into operation giving the first Vene-
zuelan hot metal produced with Venezuelan ore. However, it was in July 1962,
with the placing into operation of the first open hearth and of the blooming mill,
that the production cycle,from ore to finished products, was completed. After
one year's operation the Plant has already reached a production level of about
350, 000 tons/year, approximately half of its final capacity.

|

| American personnel of Koppers Company - who has been entrusted with

( the assistance in the operation of the Plant - Italian warranty inspectors of Inno-
centy, and erectors of the various Firms which have supplied the equipment, re-

present the backbone of the operating personnel working closely together with
the Venezuelan personnel.
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V1. GENERAL REMARKS ON THE ENGINEERING AND CONSTRUCTION OF A
STEEL PLANT IN DEVELOPING COUNTRIES

The Venesuelan undertaking has furnished much experience on the pro-
blems that must be faced and solved in the construction of a steel plant.

1. Pralimioary survey and leadership of the design

1n industrial Countries a Company that is willing to build a new plant has
its own management personnel already available, who, besides the preliming
rytechnical-economical survey, can also be entrusted with the leadership of the
design. Threfore the cooperation of Consultants and Engineering Companies i s
limited in general to specific fields even if these are of great importance.

On the other hand, the Countries that are now beginning their industrial
activity generally have no management personnel. Therefore they must apply to
Consultants and Companies of Engineers and Constructors that take upon them -
selves the liability of all the work required to complete the plant, which consists
of general coordination, engineering, construction and direction management,
and start-up of operations.

These are the two aspects, which can be regarded as extending from one
extreme to the other,

International Organizations, such as the World Bank, the 1.L.O. (In-
ternational Labor Organization), the United Nations, along with their experts are
very helpful for this type of undertaking. The objectivity and the authority of the
advice that they may give, the experience they have already acquired in other
Countries represent an excellent guide to start an industrial concern. The Coun-
tries which are developing would thes act very wisely if they availed themselves
of the techaical assistance that these Organisations can put at their disposal.

2. Bracedures for the Execution of the Conatruction
Two fundamental aspects may be taken into consideration:

a. the '""turn-key job'" according to which the General Contractor binds himself
for a definite amount to hand a completely erected and operating plant over
to the Client;

b. the "cost + fee'’ according to which the General Contractor undertakes some
specific engagement for a definite fee (design, management of the coastruc-
tion, coordination, etc.), while all the costs are supported by the Client.

Intermediate solutions - such as for instance the exclusion from the sti-
pulated lump sum price of the civil engineering work, of erection and transport-
ation - can also find advantageous application.

3. Construction Schedules

It is not possible to build a steel plant in a developing Country in the same
time that would be required to build it in industrial Countries, More difficulties
in transportation and erection, the distance of the field from industrial centers
and from the General Contractor’s office, the difficulties in lodging the personnel
(that is why it is impossible to plan a concentration of a large number of men dur
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ing a short Period of time), all these are handicaps that bring about delays in
the completion of the work,

terests to be Paid on capitals, Consldering the extremely heavy financial] char-
g¢s involved by such undertakings (the cost of the Venezuelan Plant amounts to
about 350 milljon dollars), it s necessary to attach the greatest importance to
the strict observance of the construction schedules,

4. Sub-Contractors

to Sub-Contractors, The careful selection of them jg of fundamenta] importance.
Nofirm rules can be given,but in general the smaller is their number and the
more equipped they are, the better. At any rate, they must be rigidly coordinat

To meet the lack or inlufﬁciency of local mechanical shops, the Gonen!
Contractor, and in any case the various Sub-Contnctou. should be equi pPped

then be installed at the start of the construction, (A field Maintenance shop adg
quate for the erection requirements, a Plant for the production of oxygen in cy-
linders and other similar facilities we re installed at the beginning in Venezuela),
The Sub-Contractors shall then use, for obvious reasons, the largest
Possible number of local labour. (jin Venezuela the law Prescribed 75%), Their

Management personnel] shall therefore be in a position to guide the inexperien -
ced personnel,

If proper and suitable living quarters for foreign and local personnel cap
not be found on the spot, they must be built from the beginning of the construc -
tion., The utmost care and attention must be paid to them, because they must

last for years and it is necessary that all the lodgings be adequate and comfort-
able,

6. Qperating Personnel

The Company ovner of the plant has at once to face the problem of train-
ing its own personnel, from staff to labour, The importance of the technical pre
Paration of the Personnel at al] levels is fundamental for the succes of the undep
taking.After a carefy] selection the Com.pany shall send abroad for one or two
years all the personnel to be appointed to responsible positions. This will serve,
to form not only qualified technicians, but alsgo a body of men closely linked to-
gether by moral solidarity and habit of working in teams with disciplir
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While the operating personnel, such as rolling mill operators, foundry-
men, crane operators, etc., can be formed in a relatively short time (the Veng
suelan workmen after a reasonable time gave successful results in these jobs),
to form electricians, millwrights, pipefitters, in one word the maintenance Per.

sonnel, much more time is recuired. (In Venezuela, at present, most of these
jobs are still filled with foreign personnel).

A

R e

As a general rule, it is advisable to entrust the start-up and the opera-
tion of the plant to a Company which can supply a suitable organization to face
all the problems dealing \ith'the operation (production, business, organization-
al problems). The local organization which is coming into existence shall be pla
ced at the side of the above mentioned Company, so as to be able to take the - ;

command in the shortest possible time, which in general can be estimated at .
not less than four to five years.

i TR

Vi, CONCLUSION

In spite of the huge technical, organizational and financizal problems that
must be solved, the construction of an integrated steel plant is only the first step
of an industrial undertaking. Tc make a comparison, it is not sufficient that the
shipyard builds an excellent ship: a crew is needed to steer her across the oceans,
and also a Company to manage this industrial concern. The assistance of consul- |
tants, designers and constructors comes to an end one day and the nen of the Ng '

tion which is willing to become an industrialized Country, must be able to go
ahead alone by their own means.
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The efforts made for the training of qualified men will never be sufficient: :
in this case too, like in every undertaking, the human factors is decisive. |

Enclosed: '"The Venezuelan Steel Works'', reprint from i
""Iron and Steel Engineer', May 1959

Canriint s AR
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year of steel ingots. Future capaeity is planved up to
1,500,000 tons (1,650,000 net tons) per yenr.
The Venesuelan anthority in charge of this pProject
s the Instituto Veneaolano del Hierro y del Aecero.
The project has some unusual features. Pig iron i
made with low shaft electric reduction furmaces in-
stead of eonventional blast furnaces; this installation
ill be the largest of this type ever huilt. A permanent
on the Orinoco River nenr the works site in de-
signed in sueh o way as to aceommodute the level
changes of the river ranging up to 13 m (42.7 ft) be-
tween high and low waters. The suppurting structires
for some light buildings (semmless pipe mill, warehouses,
wire drawing plant, iron foundry) are of tubular design.
The Venesuelan steel plant is also & miriking example
i [ promoted el eo-
ordinated hy Innocenti 8. (. of Milano, Jtaly. The

rolling mill facilities, but it in the general desigoer nind
the prime contractor of the entire Works, the whole
coordination of the projeet being entrusted to it
Firmly, in this project there i o Major purticipation
of the Italiun industry in the fabrication of the Jarge
structurnl steel buildings and in the munufactine of
mechanien] and electrien) ecquipnent ax well as the other

THE VENEZUELAN STEEL WoRKs

by Ov. M. Genni

Meneger,
Gnginooring end Construstion Div,,
ngsentl § O,

Milone, hely

Some of ils unususl fealures are
eleviric reduction furnaces insiead
of blesl furnaces, & permeanen
peer designed for 13 m (425 1)
changes in weler level, and lubuler
slruciures for some mill buildings.

HEmmdlhthVmM

(mostly seamicss tubes, reinforcing rods, stree-
turals and merchant bars) has soared during thess
hnyunlmshonimipi‘eutnhmupwm
700,000 metric tons (775,000 net tons . This
market demand and the availability of iron ore, coal
andehcuiemhwbeenthmm!orthu-
tablishment of the Venesuelan Steel Works. Its prosent
capacity is about 750,000 tons (825,000 net tons) per

1
i

main facilities. Then there in the browd purticipution of
Ameriean industry. U, 8. manufucturers will furvish o
4H-in. blooming mill, electrie equipment (drives aind
controla), the open heurtha, nouking pits nd henvy erane
engineering. The opernting teehuigue of the U, X, speed
industry in present in the genernl coneeption of smme
fundamental depurtments of the Works,

There is aleo the participation of rome outstuinling
) euncerns.

The civil engineering works are being enrried out by
Venesuelean and Italo-Venesuelan sub-contraetor,

The general inspeetion of the projeet has been on-
trusted to Ramweeyer & Miller, Tue., Consltunts to the
Irom and Nieel Industry, New York. Veneswelan on-
gincers of the Instituto Venesodano del Hierro v del
Acero actively purticipate in the work.




Figure 2 — Plont sssupies shout 3 sg miles.

Before describing the project a brief outline of the
raw materials to be used and of the processes selected
to make pig iron and steel will be given.

Irom ore—In Venesuela several deposits of iron ore
have been found. Involved in the operation of the plant
are two mines: Cerro Bolivar in concession to U. 8.
Bteel Corp. and El Pao to Bethichem Bteel Co. The ore
from the first mine will be used for hot metal making,
the one from the second mine will be used as addition
onide in the open hearth furnaces. Both of these ores
ore hematites very rich in iron content as seen from

these peroentage analyses:

Cerro Bolivar El Pso
Fe 58.00 to61.50 61.53 t063.00
8y 0.40 to 1.43 1.43 to 1.00
[ 0.100 to 0.04 0.077t0 0.08
Mn 0.02 to 0.04 0.08
[} 0.019 to 0.041 0.043
AldOy 0.74 to 1.92 4.08 to 2.00
I. L 500 to 7.28 2.00
HO 308 to 9.33 1.00 to 3.

Coal—The Venesuelan authorities intend to use
their own conl coming from the mine of Naricual (near
Barcelona) which they are now equipping for opers-
tion, It in n recent bituminous eoal with a high content
of volatile matter. Properly processed it may give »
coke wuitable for electrie reduction fumace operation
but not for blast furn:cen.

Power—The required power will come from a large
hydroelectric plant (initinlly equipped with four 70,000-
kva groupw) which will exploit the Caron River through
& huge dum. In September, 1938, this project was now
at an advanced stage of realisation.

Limestone—Limentone eomes  from Pertigalate
qm;r[ry. It eontnine 54 per cent of Ca0) and practically
no NgO),

HOT METAL AND STEEL
MANUFACTURING PROCESS

The quality of the coul which doex not allow for the
making of blast furnace coke, the wide availability of
low eumt electric power, the high Fe content of the
ore and the dewire to exploit domestic raw materials
have led the Venesuelan authorities to select electric
furnaces for the ore smelting process.

As for the steel, when the luyout of the plant was

4
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established, preference was given to the open hearth
process for the present first stage of the plant. The
alternative of an oxygen converter plant has been taken
into eonsideration for future enlargements, which will
consist mainly of facilities for manufacturing flat
rolled products,

SELECTION OF THE PLANT SITE

The plant is located on the right bank of the Orinoco
River at about 230 km (135 miles) from the sea and ata
distance from Caracas of about 500 km (311 miles).
The selection of this site, Figure 1, made by the Vene-
suelan Government, was determined by several factors:

1. Vieinity of the iron ore mines,

2. Wide availability of hydroelectric power and
vieinity of the Caroni power plant (about 10 miles).

3. Navigability of the Orinoco River for high
tonnage veseels. In fact, supply of the raw materials
as well an trunsportation of the finished products can
be done through this waterway.

4. A government policy in regard to the develop-
ment of the country south of the Orinoco River. In
particular, a residential area for 25,000 to 30,000 in-
habitants will be developed in the vicinity of the plant.

The plant site, ligure 2, is a rectangular area of
about 2 km x 1 km (1 24 x 0.621 miles) at 45, 40 m (149
ft) above the minimum level of the river.

There will be on the Orinoco an autonomous pier
for unloading raw materials (iron ore, coal, limestone)
subsequently transported to the storage yards along
belt conveyors. The finished produets, on railway
cars and trucks, will be transported to the pier for
shipping to the points of consumption.

Production program—The brenkdown of the rolled
steel program is given below:

Metrictons Net tons

per year  pef year
Reinforeing rod and wire rod 125,000 138,000
Medium and small sections 60,000 66,100
Biructurale and  railway
materials 20,000 22,100
Rails 50,000 35,100
Beamless steel tubes 295,000 325,000
Total finished products 550,000 608,300

To the aforesaid products should be added those of
an iron foundry:

Ingot Molds and stools  About 20,000 22,000
Spun iron pipes About 30,000 33,100
and those of a wire drawing plant :

Black annealed wire, galvanised wire, barbed wire and
nails (the corresponding wire-rod is included in the
above mentioned breakdown for the rolled products)

About 27,000 29,800

General arrangement of the plani—As may be seen
from the plan, Figure 3, along a first alinement there
are the stockyards for ore, limestone and coal. Along
& second alinement there are the sintering plant and
coke oven plant.

Repristed from ON AND STEEL ENGINEES. Moy, 1950
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Iron ore, sinter, limestone and coke are conveyed pressed air caissons, and the beams are cast on the spot.
by belts to the electric reduction furnaces. The river level between the rain season (May to

Electric furnaces, stee shop, rolling mills and the October) and the dry season (November to April) has
seamless tube mill are arranged along a continuous a difference of 13 m (42.6 ft); thus the pier, in order to
flow line that in a rectangular plan takes the shape of permit the docking of vessels at any level, had to be
a“y.” designed quite high.

The flow of materials (liquid pig iron, ingot steel, It is possible to dock two 10,000-ton freighters at the
rolled products, tubes) is one-way throughout without same time along the pier side toward the center of the
any backward motion ; this in particular was made river, pius one barge along the bank side even during
possible by the soaking pits—blooming mil) arrange- low water perioda.
ment at a right angle. The iron ore, railway borne from the Cerro Bolivar

Within the “U” flow line, where expansions of the mine to Puerto Ordas, is loaded into barges which are
operating departments are not contemplated, the gen- pushed by towboats along the river for some 15 km
eral warehouse for Spare parts, the maintenance shop, (9.35 miles) up to the pier. However, the poseibility of
the wire drawing plant, the iron foundry and other receiving the iron ore through a direct track connection
service departments are located. The finighed product with the aforesaid railway is foreseen.

warehouse is located outside the flow-line of the plant The pier is equipped with two 22-ton (24 net ton)
80 that the shipping operations are independent of unloading gantry cranes. Their average unloading
the inner plant traffic, capacity is 380 to 400 tons (420 to 400 net tons) per

Outside the plant area there are also two electric hour each, referred to the iron ore (capacity under
receiving substations at 115,000 volts for the electric favorable conditions is 500 to 550 (850-605 net) tons
reduction furnaces and for the other services. This per hour). With regard to limestone and coal, however,
location is for safety reasons. the above values drop to 200 to 280 (220-275 net) and

MAIN DEPARTMENTS belt conveyors from the pier to the plant are built for

Dier_on the Orinooo River—On the Orinoco erection  (referred to jron ore). On the pier there are also three
was underway in September, 1888, of a large reinforced 10-ton (11 net) loading cranes for the finished products.
ooncrete pier, Figure 4, for loading and unloading. For the plant operation a small fleet is algo :
Located parallel to the river bank, it is 25 m (84.2 five to six 8000 to 10,000-ton freighters for coal and
ft) wide and about 300 m (887 ft) long. Its connection limestone, the same number of 3000-ton freighters for
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Belt conseyors—A belt conveyor system, Figure 3,
runs right along the pier; from the root of the pier it
heads to the plant site arriving at a switching station
in the yard area. From here one conveyor, at the right
side, foeds the ore and limestone yards and another
conveyor, at the left side, feeds the coal yard.

Iron ore and limestone slorage yards—Though in
September, 1958, only one type of iron ore was available,
the ore storage, Figure 6, and reclaiming was done with
a traveling-belt conveyor and stacker blending system
adapted to the peculiar requirements of the plant.
The considerations which led to this choice are the
following :

1. Ore, during the rain season (lasting four to five
months), absorbe a lot of water. The belt reclaiming
machine is much more efficient than the conventional
grab bucket system. In fact, while the latter during its
grabbing tends to press the ore making more difficult
the subsequent operations of handling and screening,
the belt machine, working on the transversal section
of the ore storage pile, sends loose material to the
subsequent operations.

2. The ore yard is located on a back-filled area.
The conventional equipment of the ore bridge, besides

brinfo ION AND ST INGIN

requiring piling, thick foundation siabs, etc., might
cause movements of the ground owing to the uneven-
ness of height of the ore storage piles. It was decided
to avoid this.

3. On,thou(hcomincfranﬂwmmim,pn-
sents variations in composition and screen analysis,
From the sintering tests carried out for this purpose, it
also showed differences in behavior among the various
samples tested. That is why the homogenisation of
the ore is always recommendable. Moreover, it is likely
that in the future other ores may be used.

The operating cycle is the following: the ore, arriv-
ing from Puerto Ordas already crushed down to a
maximum sise of § in., is stored through a system of
conveyors and a stacker in two oblong storage piles
as it arrives from the pier and at the same rate of un-
loading from the barges. There are a couple of piles
being formed, another couple being reclaimed. Each
storage pile contains about 15,000 (116,500 net) tons; .
in total 4 x 18,000 = 60,000 tons (66,000 net tons) can
be stored. Considering the mine vicinity, this amount is
held sufficient for the plant operation.

Ore, after reclaiming by the belt machine, is conveyed
to a crushing and screening piant which crushes the




size above 3 in. and then separates the two sizes of
=8 mm (—5{qin.) and of 8 to 75 mm (3¢ to 3in.).

When the ore has ahsorbed a grent deal of water,
as happens during the rain senson, the screening opera-
tion is extremely difficult (nt least aceording to in-
formation coming from steel plants utilizing Cerro
Bolivar ore). Then provision has been made for three
rotating dryers throngh which the wet ore passes
before going to the screening station.

The two sizes of ore (=8 mm (—5%§¢ m) and 8 to
75 mm) (%46 in. and 56 to 3 in.) coming out of the
screening station are conveyed to the sintering plant
and to the electric reduction furnnces respectively,

The other raw Materials, limestone, dolomite, silica
nnd El Pao iron ore (in large lumps for the steel shop),
ure stocked with the sume system (however without
homogenization) and reclnimed  with  mechanieal
shovels.

The transportation to the steel shop of limestone and
El Pao ore is done by trucks; the handling of limestone,
dolomite and silica to the sinter plant nnd the electrie
furnaces ix done through belt conveyors,

Ferroalloys will be earried from the pier to the plant
with railroad bin cars which empty into proper trenches.
From here ferroalloys will e stocked and then re-
moved with movable erunes,

Sinter plant—The size of iron ore whieh will be used

directly in the clectrie reduction furnaces, is 8 to 75
(B1e in. to 3in.) mm (which represents about 35 per
cent of the total amonnt). The remaining 65 per cent
of fines having a size nndor 8 mm (374 in.) will be sin-
tered. For this purpose o large sinter machine is
installed. The sinter produced will be dry-cooled on
4 rotating cooler,

The raw materials are handled through a belt con-
veyor system to a battery of 12 bins: six of these are
for the ore fines, two for the coke breeze and the others
for limestone, sand and mill scale.

The raw materials ure fed from these bins by pro-
portioning feeders to conveyor belts for transporting
the proper mixture to o primary rotating drum which
pre-mixes the feed materials with the return fines
(=8 mm (=34 in) size]. The mix is then passed to a
seondary cotating drum and is thern fed to the sinter-
ing muchine,

At the discharge end the sinter is screened; the fines,
[—8 mm (=316 ) size], whose amount is expected
to be uround 30 per cent of the tutal, are recirculated,
After cooling, g portion of the 8 to 20-mm (346 to
2832 in) size is also recirculated to form the hearth
bed [with a proposed thickness of some 6 em (24 m))

for protecting the grate hars,

Belf-Auxing sinter will he produced to improve the
smelting process in the electric furnaces.

A set of cyelones for dust sepuration is interposed
on the ecolleeting main ahead of the exhauster.

The sinter having a size above 8 mm (3¢ in. is
taken by belt conveyors to the electrie furnace storage
bins,

Coke oven Plant- The study of this subject was ofil]
under way in September, 1938, Our éxpowition is limited
to xome points alrendy fixed, tuken from g preliminary
report on the eval and on the coke plant made by Dy,
Ferrura of Vetrocoke 8.p.A., Torino (Italy).

L -

In the Naricual mine several seams have been found.
From the viewpoint of the coal used, the tested quali-
ties may be grouped in two categories: agglomerating
and nonagglomerating,

Some samples, taken from two seams (which have
been envisaged for the future program of exploitation)
showed the following analysis:

Per cent
(dry basis)
First seain (ugglomerating)
Ashes 4.60
Volatile matter 43.70
Fixed carbon 51.70
Gross heating value 7,885,000 cal
Per cent
(dry basis)
Second seam (non-agglomerating)
Ashes 4.27
Volatile matter 42.00
Fixed carbon 52.73
Gross henting value 7,800,000 cal

The blends of the two qualities, which huve been en-
visaged as probable for the oven charge, ure 50 to 50
or '3 to 25, Both produced coke suitable for electric
reduction furnaces. The first blend—more probable—
produced coke with a yield of 60 per cent (of which 53
per cent in lump size to be employed in the electric
furnaces and 5 per cent fines for the sintering) and 350
Nm? per ton (11,200 cu ft per net ton) of coke oven gas
at a net heating value of 4800 cul per Nm? (136 cal
per cu ft or 540 Btu per cu ft).

For obtaining a coke mixture, each of the two coal
qualities shall be stored individually so that they may
be blended in the needed proportions; then the ag-
glomerating properties of the mixture shall be empha-
sized by increasing the charge density and adding other
possible materials. In any case a long stay in the yards
is to be avoided to prevent oxidation of the stored coals,

The foregoing samples of Naricual coal show con-
siderahle similarities to certain conls of the Lorraine
field where the problem has been since long solved on
an industrial seale.

The preliminary studies would have led to a con-
ventional by-produet coke oven battery with pre-com-
pressed charge (pilonnage). This type of ovens
would give the maximum possible flexibility, allowing
also the use of ble 8 with high grade coking coals.

The coke plant will be completed by coal storage
with central stock stacker, equipment for the charge
preparation, coke screening station, recovery of coal
chemicals limited initially to tar and ammonium sul-
phate, and gas exhausters, electrical services, etc.

The whole handling system, from the coal storage to
the coke transportation to the electric furnaces, is
done through belt conveyors,

A joint technical committee consisting of represen-
tatives of the Venezuelan authorities, of the mine man-
agement and of lunocenti will soon re-examine the
whole problem which, from the Venesuelan side, will
be extended to the mine proper.

Meanwhile, some facilities were being provided

WMMMSMMM-’,JQ”




Figure 7—Nine Tys.
lond Hele type clostrie
redustion furnaess
wil preduee het
metal for the steel-
making fasilities.

in Beptember, 1958, for starting the plant operation
with imported coke.

Klectric reductson furnaces—This is the biggest instal-
lation in the world of electric reduction furnaces of the
Thysland Hole type, consisting of nine units, rated at
33,000-kva each and with an estimated single produe-
tion capacity of 200 to 220 tons per day of pig iron.

The furnaces, Figures 7 and 8, are of the low shaft
type; three self-baking continuous electrodes, having
a diameter of 1.5 m (4.91 ft), pass through the roof of
each furnace. The hearth is made up of rammed dolomite
with underlying layers of magnesite brick. The side
wall lining is made up of fireclay brick material. The
inner diameter of the shell is 11.3 m (37.8 ft). The
height from the hearth line to the roof skewback is
about 5 m (16.4 ft).

Each furnace is fed by a transformer of 33,000 kva
stepping down the voltage from 22,000 volts to the fur-
nace operating voltages ranging from 240 to 170 voits
in 18 taps; the hourly electric average load is about
20,000 kw. A 15,000-kva capacitor battery raises the
line power factor up to 0.9.

The furnaces and their services are installed ia a

Figure § — Plan for the slestrie redustion furnaess.
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structural steel building 200 m (981 ft) long and 71
m (233 ft) wide; the ares under the roof is 20,300
sq m (215,000 aq ft). The weight of the structural build-
ing is about 11,000 tons (12,100 net tons).

There are five sets of stock bins for the raw materials,
one for every two furnaces; each set has a capacity of
2000 cu m (70,500 cu ft) and is equipped with a sealecar
and monorail grab for hoisting the materials and
dumping them into the nine feeding bins of each furnace,
the nine bins having a total capacity of 180 cu m (6,350
cu ft). From these bins the charge is fed by gravity
through charging chutes to the furnace shafts. Each
monorail can perform 12 runs per hour, that is about
twice as 1auch as necessary.

In the furnace bay are two 7.5-metric ton overhead
traveling cranes and a 40-metrie ton one for the furnace
maintenance. In the tapping bay are two 120/40-metrie
ton d-c overhead cranes.

The hot metal, which is tapped every four to five
hours into ladles, is poured from these into mixer-type
mmluubywhichitistnnderndtotbmd
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terials are required:

Ironore................ about 1600 Kg (3540 Ib)
Coke.................. about 400 Kg (880 Ib)
Limestone. . ... ....... about 235 Kg (517 1b)
Sillea.... ............. about 85 Kg (1881h)
Electric power. ... ...... 2300 to 2400 kwhr

As for the size, sinter and ore must be in the range of
8 t0 75 mm (3{¢ to 3 in.); coke is fed separately in the
two sises of 6 to 25 (14 to 1.0in.) and 25 to 50 mm (1.0
t0 2.0 in.) in order better to control the porosity and
the electric resistance of the burden.

Electrode paste is manufactured in a nearby plant
rated at 8000 metric tons per year.

Slag is granulated under water pressure in a com-
pletely conventional installation located outside the
furnace building and serviced by two 10-ton traveling
cranes. It oonsists of one granulation basin and a set
of bins for every two furnaces.

rmo—mmmwmmm

Adjacent to the furnace building there is a 2-chain
pig casting machine rated at 2500 tons per day. Should
it be necessary, the hot metal produced daily may all
be poured into the pig machine.

Sieel shop—Figures 9, 10 and 11 show an open hearth
shop equipped with four 250-ton (278 net ton) furnaces.
The building, crosswise, is divided into five bays:
scrap and raw material stockyard, 'ean-to, furnace bay,
pouring bay, mold yard. The total area of the building
is 25,000 sq m (269,000 sq ft). The spacing of the fur-
naces, center to center, is 34 m (111 ft). Lengthwise the
building is divided into seven sections: one for ladle
repair, four for the furnaces, one as a bracing section
of the building structures and one for lifting the hot
metal onto the charging floor.

After the fourth furnace, between the sixth and
seventh column, there is in the building structure a
8.5-m (27.9 ft) span strongly braced which acts as the
fixed point of the whole building in relation to thermal

Pigure 10 — Traneverse wotion of the meteshes.
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expansion. The eventua) set of new furnaces will be
arranged symmetrically to the present one.

From the mixer-type car (which is spotted on the
ground floor) the hot metal is poured into the transfer
ladle (placed in the bottom of a pit) and thence lifted
to the charging fioor by the hot metal cranes,

390/60/20 metrie
ton ladle cranes, two 160/40 metric ton hot metal

crunes, two 10 metric ton charging machines, two 25
metric ton mold yard eranes and two 13 metric ton
stockyard cranes,

The open heurth furnaces, rated a¢ 250 Mmetric tons
(275 wet tons), can actually tap almost 300 Metric
tons (330 net tons), Bath area is 97 8q m (1040 aq f1);
bath depth i 670 mm (26.3 jn.)

'he main roof and the two port roofs of each furnace
are fully basic and Buspe The uptakes are basie
t00. The two regenerative chambers have A Ccross
section of Y708 x 7050 mm (31.8 x 23.1 f¢t) and a checker
height of 3520 mm (18 1t); their roof js flat, suspended
and buile of fireclay bricks.

furnaces are fired with cold coke-oven gas for
60 to 70 per cent and fuel-oil or tar for the balance, or
with 100 per cent oil,

For each furnuce there will be a set of instruments
and controls and a waste heat boiler at 30 kg per aq
em (420 pwi) and 330 (" (662 F) with an expected steam
output of xix to seven tons per hour,

The steels to be Mmade gre mainly of the following
type: A 00, Aq H4, Aq 2, Aq 5 (Italian specifications)
for strueturals, shapes, rod, wire rod; steel for rails;
and GB-J 55, N %) (APL specifications) for pipes,
Owing to scarcity of scrap in Venesuela, for the steel-

i high percentage of molten pig
charged. However, as 3 compensation
hot metal charge, there is its Quite low
silica con.ent in the ore,

f0l" this high

silicon content due to the low
12
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The open hearth is provided with its own servicing
facilities (fuel o) distribution ystem, gns boosters,
heating and repair, oven for drying the ladle
stoppers).
Access 10 the charging floor is through a ramp hav-
ing & 2.3 per cent slope ending ut the head of the open
hearth building in a wide track shunting platform in
structure. The area covered by

this platform js utilised a3 warehouse for refractory
material. The purchased scrap is stored in the open
air, its cutting and preparation take place in the roofed
storage bay. The charging boxes may be filled at the
ground floor and brought to the charging floor through
the ramp, or may be directly filled at the charging floor.
An oxygen plant supplies oxygen for bath decurbyr.
isation, scrap cutting and other yses,
Rolling mslls—The general layout is shown on Figure
12.  The stripping and Pit furnace bay is perpendicu-
lartothoblomnin‘mill bay and to the rod and mer-
and section mil) bays. Billets for these two

mills are cooled and stored in two bays parallel and

big-end-up

hoisting capucitymnmwns(asnenom),
Mm&mtm.whm&bntmmwsm
lboutTM(mm) tons of cold ingots.

The ingot di ions are:

7.5Mrietonnormaltypo.7w X 760 x 1900 mm
(29.9x 29.9!74.8'&.)

5.5Mrietonniltype ..... 080 x 690 x 1830 mm

(27.2:27.2:72.01-.)
9.5mrictoallabtype...,87o X 1150 x 1960 mm
(2.4 x 452 x 767 in)

Whmmmmh. 1959
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Figure 13 — The 44-in. bloeming mill has a fast drive with mederate torque hesauee it sssontially preduces bleoms and

bidets.

Pit furnaces—There are eight one-way fired 125-ton
soaking pit furnaces with refractory recuperators for
the preheating of the combustion air. There are nat-
ural draught stacks, each one connected to four pits.
The pit dimensions are 4500 x 6000 x 4000 mm (14.8
x 19.7 x 13.1 ft). They are fired either with electric
furnace gase or fuel oil; maximum firing rate 23.8 x
10* Btu per hour per pit.

The normal control and regulation instruments (fuel-
air ratio, furnace pressure, furnace temperature) are
provided.

Heating time is comtemplated as follows: 4 to 8 hours
for hot charge (2 to 3 hours track time) and 10 to 12
hours for cold charge.

There are two 15 metric ton (16.5 net ton) pit cranes
for charging and discharging the pit furnaces. Founda-
tions for two additional pits are under way.

Blooming mill-~The blooming mill equipment, Figure
13, mainly consists of :

An ingot buggy side dumping the ingot into a re-
oeiving table.

An approach roller table, 23 m (75.5 ft) long, line
shaft driven, and divided in three sections, table
width 1320 mm (52 in.).

Two line shaft driven mill tables on the front and
on the rear of the stand, about 13.85 m (45.5 f1)
long (roller diameter 458 mm (15 in.), roller length
2700 mm (8.85 ft)].

Besides the two feed rollers the first six rollers on each
side are individually driven (this arrangement
avoids the mill tables working in the first passes of

the ingots).

Stand:
Roll diameter. .. ..... ... ... 1100 mm (43.2 ia.)
Body length.................2800 mm 110 in.)
L. ... . ... 1320 mm (51.9 in.)
Counterweight balanced top

whmmmm, 1999

Manipulators: double manipulator with tilting fingers
on both sides.

A delivery table 7.30 m (23.9 ft) long.

A shear approach table [about 25 m (82 ft) long].

Motor driven shear for cutting slabs 1060 x 152 mm
(41.7 x 6.07 in.) and blooms 305 x 308 mm (12 x
12 in.) max.

A transfer for slabe and blooms 9 m (29.8 ft) wide.

Two slab and bloom pushers and pilers.

Drive:

Twin drive with two 4000-hp d-c motors, 700 volt,
0/50/120-rpm.

Motor-generator set:
One 3000-hp asyncronous motor, 13.8 kv, 60 cycles.
183,000 hp/sec? fiywheel.
Two 3500-kw, 200 volt d-c generator.

Maximum working torque: 260 ton-meters (1,700,000
(Ib-ft) (2.25 x normal torque).

y torque: 315 ton-meters (2,060,000 Ib-ft)

(2.75 x normal torque).

Borewdown speed: 250 mm per sec (9.82 in. per sec).

Reversal time from +50 rpm to — 30 rpm: 1.5 sec.

This blooming mill essentially produces blooms and
billets; therefore a fast drive with a moderate torque
has been chosen. However, it can aormally produce
slabe 1060 mm (41.8 in.) wide and 152 mm (6.00in.) thick
and exceptionally 1170 x 203-mm (46.1 x 8.0 in.) slabs.

Rolling time anticipated for forming u 200 x 200-mm
(7.8x 7.8 in.) billet from a 7.5 metric ton (8.25 net ton)
ingot is approximately 80 sec in 17 passes. The average
output of the blooming mill is conservatively estimated
at 1,200,000 metric tons (1,320,000 net tons) per year
(200 metrie tons (220 net tons) per hour x 6000 hours],
but this figure will certainly be exceeded in operation.

All the auxiliary drives are provided with d-¢ motors,
mill type; screwdowns, mill roller table, manipulators
and shear are driven at variable voltage; the other

13
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roller tubles and services are driven at 230-volt constant
voltage,

800-mm (31.4 in) 2-hagh reversing mill—This is a
3-stand reversing mill with 800-mm (31.4 in.) diameter,
2200-mm (86.5 in.) body length rolls. Stand No. 1 has
screwdown and manipulator on the entry side. Turning
devices are installed on the front and on the rear of
stands No. 2 and 3. A transfer connects the delivery
end of the blooming mill roller table and the entry
ends of stands No. | and 2 roller tables. This transfer
can be extended in the future outside of the bay for
feeding a continuous billet mill.

The main drive consists of two 6400-hp, 80/ 180-rpm
d-¢ motors. These motors are fed by a motor-generator
set with one 7500-hp, 13.8-kv, 60-cycle synchronous
motor and four 2500-kw, 700-volt, d-¢ generators,

The drive motors are located one at the side of stand
No. 1; the other at the side of stand No. 3.

The rolling mill can work with two stands driven
by one motor and with the other stand driven by the
other motor %o as to roll at the first two stands at a
certain speed and make the final passes on the third
stand at higher speed.

Normally this mill rolls billets and blooms, as they
are delivered by the blooming mill without reheating
However, a 50 metric ton (85-net ton) per hour con-
tinuous reheating furnace allows also operation of the
800-mm (3].4 in.) mill independently from the bloom-
ing mill.

All drives subjected to niany reversals (screwdowns,
manipulators, roller tables on the front and on the
rear of the stand) are fed by d-c motors, mill type,
variable voltage. The other drives (approaching and
delivery roller tables, transfer, etc.) are fed by a-c
motors.

The rolling program of this mill is esventially the
following:

For about 250,000 metric tons (275,000 pet tons) per
year it rolls 125 x 128-mm (491 x 4.9 in) 1o
278 x 275-mm (10.8 x 10.8 in.) billets for tubes (a
part of the tubes is rolled directly from ingots and
blooms). :

For about 200,000 metric tons (220,000 net tons)
per year it rolls 80 x 80-mm (3.14 x 3.14 in.) billets

Year the mill rolls 100 b per yard rails and heavy
sections, angles from 120 to 200-mm 471 to
7.86 in.), channels from 140 to 300 mm 5.5 to

11.8 in.), “I"-beams from 180 to 300 mm (7.09 to
11.8 in,),

For each of these three types of products the rolling
mill has an independent delivery arrangement with
its own cutting and finishing facilities,

Tube billets are delivered on the rear of stand No.
2, billets for the 500-mm (19.¢ in.) mill and the rod
und merchant mill are delivered on the front of stand
No. 3, rils and heavy sections are delivered on the
rear of stand No. 4,

Finished rils will be 12 m (39.4 1) long. They ean
be made in accordance with Kuropean standards. For

American type rails, pits for the controlled cooling are
provided.
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300-mm (11.8 in.) rod and merchant mill—The mill
mainly consists of :

8. One 45 (30 net tom) ton Per hour heating
furnace for 80 x 80-mm (314 x 314 in.)
billets, 6 m (19.3 ft) of maximum length;

b. Six roughing stands whose motors are driven
by a 1500-kw transformer-rectifier set :

1. Btands No. 1 and 2: roj) diameter 450

(5.4 in.), 700-hp, 350/875-rpm, d-e drive
motor,

2. Stands No. 3 and 4: rol] diameter 380 mm
(14.9 in.), roll body length 900 mm (25.4
in.), 700-hp., 350/875-rpm, d-c drive
motor,

3. Btands No. 5 and 6: rol) diameter 380 mm
(14.9 in.), roll body 900 mm (35.4
in.), 700-hp, 350/878-rpm, d-c drive motor,

. Bix intermediaie stands, each driven by a 700-hp,
350/875-rpm, d-c drive motor. These motors are
fed by a 3000-hp transformer-rectifier set :

1. 8tands No. 7 and 8: roll diameter 380 mm
(14.9 in.) roll body length 900 mm (38.4
in.),

2. 8tands No. 9, 10, 11 and 12: roll diameter
300 mm (11.8 in.), roll body length 700
mm (27.5 in.).

d. Four fiuishing open stands, each driven by aa
800-hp, 350/875-rpm, d-¢ motor, roll diameter
300 mm (11.8 in.), roll body length 600 mm
(23.8 in.).

e. Bix finishing tandem stands, roll diameter 250
mm (9.83 in.)., roll body length 500 mm (19.6
in.) driven by a 1500-hp, 300/650-rpm, d-c motor.

Themotonolgroup (d) and group (e) are fed by
one 3000-kw transformer-rectifier set.

The production of this rolling mill is maialy:

Wire rod of 5.38 mm (0.211 in.) diam.

Cmmwmgmrmcww-m(o.a
t0 1.10 in.) diam.

“T,” channels and angles from 20 to 40 mm ©.78

Rounds from 10 to 30 mm (0.30 t0 1.18 in.) and sge-
ﬁaumﬁnhbedntth!ourlniﬁhgomm
mwamuwmmmuw.
rdhrtabloonwhichtwoﬂyin.lhnnmw.
Finishing equipment is installed such ay straighteners,
cold shear for cutting at length, and pilers.

Wire rod and rounds up to 8 mm (0.314 in.) are in-
ollowing six finishing tandem

a. One 25-ton per hour heating furnace for 100 x
160-mm (6.3 x 6.3 in.) billets of 2.50 m 98.3
in.) length.

b. One 3-high roughing mill with 650-mm (28.3
in.) diam and 1800-mm (70.7 in.) length rolls,
followed byahotllmrtoeutnctiouupto
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100 x 160 mm (6.3 x 6.3 in.). The mill is driven
by 3 1300-hp, 710-rpm, a-¢ motor.

¢. Three 3-high finishing stands with 500-mm
(19.6 in.) diam and 1600-mm (62.8 in.) length
rolls for the first two stands and with 300-mm
(19.6 in.) diam and 1230-mm (52.9 in.) length
rolls for the third stand. These stands are driven
through a redusing gear by a 3000-hp, 250/300-
pm d-c motor and are fed by a transformer-
rectifier set. Mill speed can vary between 100 and
200 rpm.

On the delivery side of each stand there is a tilting
table; on the delivery side of the third stand three
hot saws are installed followed by three hot beds.
Finishing equipment consista of two roller straighteners,
a press and a cold shear.

The mill mainly angles from 30 1o 100 mm
(1.98 to 3.93 in.), channels from €3 to 120 mm (2.58
to 4.71 in.) and “1” beams from 80 to 160 mm (3.13 to
629in.).

Type of sections—Nowadays rolled materials im-
ported i Venesuela come from the UB.A.; | owever,
our proposai to adopt UNI standards has been accepted,
ponding the Coal and Steel Community uaification.

Scamicse sieol pipe mill—1t is planned to manufacture
about as much as 295,000 metric toms (325,000 net
tons) per year of scamlioss sieel pipes and tubes from
J5 to 24 in. diam through the following facilities,
Figure 14:

a. One push bench for tubes from 34 to 5)4 im.
Estimated capacity 100,000 metrie tons (110,000
net tons) per year.

b. One medium 2-stand pilger mill for tubes from
234 to 7 in. Estimated capacity 60,000 tons per

year,

¢. One large 2-stand pilger mill for tubes from
634 to 16 in. Estimated capacity 135,000 tons per
year.

d.  Hot tube expanding equipment to expand tubes
made at the large pilger mill, up to 24 in. diam.

wnwﬂ-m*, 1959

Push bench—This is fod with 127 to 178-mm 5w
7 in.) billets. Hourly output 25 metric tons (27.5
net tone). Maximum number of pieces: 200 per hour.
The push bench coneiets of the following parts:

One rotary hearth furnace for heating billets, rated
at 25 metric tons (27.3 net tons) per hour, served
by an automatic charging and discharging machine.

One roller type sising machine.

One 400-ton horisontal piercing press to convert the
sised billets into bottles with the inside of the bot-
tom ogive shaped.

One small rotary hearth furnace for intermediate
rehoating, served by an automatic charging and
discharging machine, from which the bottles are
transferred to the elongator.

One elongator mill which also equalises the wall
thickness of the bottles. It is powered by a 1200-
kw d-¢ motor. From thie mill hollow blooms with

One push bench for tubes up to 84 in. diam. Maxi-
mum speed of the working stroke: 4.5 m per
sec (14.7 ft per sec); constant return speed: 5 m
por see. (16.3 f4 per sec). Complete set of mandrels
from 68 t0 133-m (2.68 t0 5.22 in.) diam ; maximum
tube length: 12 m (30.4 ft).

The push bench is powered by two reversible,
double wound motors, for a total power of 2300 kw
fed by an adjustable voltage set driven by a synchro-
ROUs motor,

The tubes obtained at the push bench are brought up
again to hot working temperature in a walking beam
furnace, the hearth of which is 14 x 3.6 (46 x 11.8 {t).

Starting from the discharge end of the furnace, the
flow line divides into two separate branches designed
to work alternatively according to the sise of the tubes
obtained from the push bench.

The first branch includes an 18-stand streteh reducing
mill to produce tubes from 2 to !4 in., each stand con-
sisting of two rolls. The reducing mill is driven by eight
120-hp d-¢c motors having a wide range of speed such
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as to allow a wide range of tube stretching. The motors
are fed by a special converter set and have an auto-
matic speed control. The second branch consists of a
7-stand sizing mill to size tubes from 5%4 to 2 in,
driven by u 200-kw variable speed d-c motor.

From the hot mills the hot rolled tubes are delivered
to the cold finishing floor ineluding straightening ma-
chines, eutting-off machines, automatie thrending ma-
chines for AT and standard pipes.

Medium mill Rollx billets from 178 to 254 mm (5.84
to 8.37 in.), as well us 279-mm (9.17 in.) blooms. Out-
put 25 metric tons (27.5 net tons) per hour. Maximum
mumber of pieces 60 per hour.

The line startx with a rotary hearth furnace for heat-
ing billets, rated at 25 metric tons (27.3 net tons) per
hour, served by two pinch type charging and discharg-
ing machines. The discharging ix automatie.

The billets at rolling temperature are converted into
hottles on an 800 metric ton (880 net ton) piercing press
from which, after an intermediate reheating in a rotary
hearth furnace, the bottles are fed to an elongator mill
which alvo equalizes the wall thicknexs and opens com-
pletely their bottoms thus giving completely hollow
bMooms. The elongator mill ix driven by a 1600-kw,
d-¢ motor.

After leaving the elongator mill the hollows are de-
livered to the pilger mill stands, which are tvo and
work in parallel alternately for manufacturing tubes
from 7 to 23¢ in.

The two pilger mill stands are driven by a single 80
to 175-rpm, 1300-kw, d-¢ motor piaced in a central
position. The hollow bloom is fed to the pilger mill
hy two feeders operated by 180-atmoephere hydraulie
pressure.

The pipes obtained are brought up again to hot
working temperature in a walking beam furnace with
15.5 x 3.8-m (0.861 x 0.149 in.) hearth and fed into a
O-stand sising mill driven by a 200-kw, d-¢ motor.
The sizing mill manufactures tubes from 7 to 233 in.

From the hot working seetion the tubes are delivered
to the cold finishing floor including one straightener
machine, end machining equipment, hydraulic testing
and final inspection. The finishing floor is specially
equipped for pipes to be used in the oil industry.

Large mill- ~Rolls blooms from 279 to 330 mm (9.17
to 10.8 in.) and corrugnted round ingots having 475
to 530 mm (15.6 to 20.8 in.) diam. Maximum output is
50 metric tons (55 net tons) per hour. Maximum num-
ber of pieces is 40 per hour.

The mill ix equipped with two 23-metric ton (275
net ton) ench rotary henrth furnaces served by charg-
ing and discharging muchines. The blooms or ingots
are picreed on a 1200-metrie ton (1320 net ton) press.
The operating cycle ix then ximilar to that of the me-
dium mill and the machines are the following:

An elongator mill driven by n 1800-kw d-c motor.

Two pilger mill stmuds working in peraliel. Each
stand i« driven indivikdnally by a 35 to 90-rpm,
1600-kw, d-¢ motor. Both xtands are provided
with feeders operuted by 180-utmosphere hydraulie
pressure. The pilger mill produces tubes from 184
to 438 mm (7.23 to 17.2 in.) outside dinmeter.

A walking beam furnace with 15.5 x 5-m (51 x 16.4
ft) hearth.

A 5-stand siging mill; three of these stands are driven
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by a 110-kw, d-c motor each. This mill manufac-
tures tubes from 16 to 7 in.

Cold finishing floor similar to that of the medium
mill.

Hot tube expanding equipment—Starts from the hot
rolled pipes produced in either pilger stand of the large
mill. Maximum output 25 metric tons (27.5 net tons)
per hour. Maximum number of pieces 12 per hour. A
furnace is provided for heating one end of the pipe,
which is then expanded and bell-haped on a 450 to
700-metric ton (493 to 770 net tons) press. Then the
end expanded pipes are heated throughout their
length in a furnace having 15 x 6-m (49.2 x 19.7 ft)
hearth.

The tubes are next conveyed to the hot expander
draw bench, and the bell shaped end ix spray-cooled
and held firmly. By making proper bars—having ex-
pander plugs fitted on—to be drawn through the pipe,
by the end of the operation the pipes can be expanded
to diameters up to 24 in. outside diameter.

The expanding machine has a power of 100 metric
tons (110 net tons) and is driven hy a 600-kw, d-¢
motor fed by s adjustable voltage generator set.

This line also includes u cold finishing ficor for tube
end machining and hydrostatic testing facilities.

Wire drawing plant—The wire drawing plant,
Figure 13, is fed by wire rod rolled at the semi-continu-
ous wire rod mill. Its yesrly production program in
the following:

Metric tons Net tons
Black annealed wire 8,800 9,670
Galvanised wire 2,150 2,300
Barbed wire 14,830 16,300
Nails 1,200 1,320
Total 27,000 29,650

The plant is enclosed in a tubular structure building
divided into several bays arranged in such a way as to
dhvalwtkmalﬂowolttnmmhlinthemm
ol processing.

The coiled rods storage and the pickling bath are
located in the incoming material bay. From here the
rod is handied to the draw benchex (15 units).

After drawing, the wire that will only be annealed
is sent to two annealing furnaces. The wire to be
galvanised is sent to two 32-strand continuous hot dip
galvanising lines with continuous lead bath annealing
equipment. For barbed wire production there is & set
of 32 machines. The nail machines (12 units) are kept
separate owing to their noisiness,

Within the building there is ample room for storing
the incoming coiled rods and the wire products. Pro-
vision has been taken for extending the building for
the eventual enlargement of the plant.

Irom Joundry—The integrated plant includes a pig
iron foundry, Figure 16, for making ingot molds and
stools as well as spun iron pipes.

The above are the main products. However, there
are also facilities for small miscellaneous iron castings,
which may be needed for maintenance and other uses,
as well as facilities for small bronse castings.

As metallurgical coke is not available in Venezuela,
cupolas cannot be operated ; and therefore the foundry

mmwsmmﬁ, 1959
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is fed with liquid charge which is processed and re-
heated in electric arc furnaces.

One ore reduction furnace is accordingly run for
making foundry pig iron while the others make hot
metal for the open hearth. As the production capacity
of one 33,000-kva furnace is somewhat above the
foundry needs, this pig iron excess is used in the open
hearth charge either mixed with the hot metal from
the other reduction furnaces or as cold pigs obtained
at the pig casting machine. Also the rejected and
scrapped ingot molds and stools are to be charged into
the open hearths.

The foundry is enclosed in a building consisting of
a transverse bay made up of structural steel framing and
of several longitudinal bays in tubular steel framing.

The total area is 26,000 sq m (280,000 sq ft) on a rec-
tangle of 224 x 112 m (734 x 768 ft).

In the transverse bay there are the following facili-
tiea: molten pig iron arrival station, a 150-ton (165
net ton) mixer for the pig iron, two 10-ton electric are
furnaces and three 6-ton induction furnaces.

In one of the longitudinal bays, besides the centrif-
ugal casting machines, the pipe finishing, testing and
tar coating facilities are located. The iron pipe sizes
produced will range from 50 to 150-mm (1.96 to 5.9
in.) diam, 2 m (6.55 ft) length, for civil engineering
use (downspout, sewer and water drains), and from
50 to 400-mm (1.96 to 15.7 in.) dinm and 3 to 4 m
(9.83 to 13.1 ft) length for conduita.

In the other bays, the equipment is located for ingot

Figure 18 — Plon of wire drawing plant.
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shop, seamless pipe mill, wire drawing plant und foun-
dry) tubular structures have been ; for the
heavy buildings (reduetion furnaces, open hearth,
rolling mills) standard heavy structural framing has
been adopted.

The roof deck is of aluminum sheets with glasing
of transparcnt plastie sheets along the monitors.

The external cladding is aluminum sheeting with
interposed transpurent Plastic sheet glasing. At the
base there is a 2.20-m (7.1 ft) high wall of concrete
bloeks. Continuous openings all along the perimeter
of each building provide for 4 good inside air cireulation.

Owing to the plant location being in a tropical region,
the aforesaid kind of highly reflecting roofing and
cladding, better than any other material, insures com-
fortable living conditions inside the buildings.

Stte conditions- foundation construction—drainage—
To obtain a flat 2-kin? (0.772 3q miles) area, over
6,000,000cu m (7,850,000 cy yd) of soilhavebeen moved.
The site elevation of the plant is 45.40 m (149 ft); the
amount of excavation above said elevation has more
or less compensated the filling,

The s0il has a top layer which was satisfactorily
1R

suy enn
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sompact but mm&,uwm
very soft and friable. Its oapacity eowld
bwmo.lhpreu'(upi).'l\ud
althe!wnd.th-nqoindpib-orvidonhl«
eonerete slabs.

Also for the services, this discussion will indies
only the main characteristics.

Electrical distribution is shown in Figure 17.

Switch station—All the electricity for the Works
supplied by the Caroni hydroelectric power pla
through four overhead 115-kv lines to a switch stati
belonging to Electrification del Caronl. From t
station four lines are run direct to feed the elect:
furnace receiving substation (R1), and two to anoth
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substation (R2) for all the other needs of the works.

Electric furnace subsiation (R1)—This steps the in-
coming power down to 22-kv through five 85,000-kva
transformers and a double bus bar system on the
11.5-kv side. Also on the 22-kv side there is a double
bus bar system to which 11 lines are connected for
feeding at 22-kv the nine electric smelting furnaces,
the electrode paste plant and the electric furnaces of
the foundry.

Works substation (R2)—This is equipped with two
40,000-kva transformers stepping the power down from
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118 to 13.8 kv. It is fed by the two 115-kv lines coming
from the switching station thrw;hadwblebul‘hn
system. On the 13.8-kv side, however, there is a single
bus bar system with feeders to the various depart-
menta (seamless pipe mill, blooming mill, 800-mm (31.4
in.) mill, 500-mm (19.6 in.) mill, wire-rod mill and
thermoelectric power piant). All these feeders are
double and symmetrically located. )

Thermoeleciric power plant subslation—As said above,
a power plant equipped with two boiler-turbogenerator
sets feeds the privileged services of the Works.
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Excepting the rolling mills and the seamless pipe
mill, which are fed directly by the R1 substation, the
feeders to all the other departments and services are
centralized in this substation.

Two 13.8-kv incoming lines from R2 subatation feed a
bue-bar (1): from thix the feeder= for the various de-
partments and ~ervices depart as well as two feeders
for a second bus bur (2) to which the two generntor sets
of the power plunt are connected. From this second bus
bar the lines feeding only the privileged rervices depart.
Buch services may be fed by bus bar (1) and bux bar
(2). These two bars are fenerally not in parallel but
may be put that way. All this distribution ix at 13.8
kv. From here the department distribution is done
through local substations which distribute nt $160-
volt and 4400 volt, 60 cyeles.

Department w1.batations—From the above submtation
switchboard double feeders depurt for feeding the vari-
ous department substutions,

The plant distribution system has been divided into
8ix 20nes each of them being fed by two feeders from
which the depurtment substations of the same zone
are derivedd. The zones are the following :

Zome | Process water il pier.

Zowe 2 Fleetrie furnaces mixilinry serviees,

Zove 3 Open hearth, coke plant and eoal yard.

Zone 4- Foundry auxilianes, wire drawing, seam-
lews tube mill auxiliaries, main office building.

Zome 5 -Maintenance shop, five substations for
rolling mill auxiliary services.

Zone 6 --Oye stockysrd and sintering.

The double feeders to the substations of sones 1,
2 and 3 are derived, one from bar (1) of the thermo-
electric substution (fed by outside current) and the
second from bar (2) of the same (fed by the turbo-
#enerator).

The feeders to the substations of sones 4, 3 and 6,
however, are derived by bar system (1) fed by outside
current.

The 13,800/ 440-volt transformers of these substa-
tions have beea standardised in two classes: 1500 kva
and 1000 kva.

Summing up, the electrical distribution throughont
the plant ix done as follows:

Alternating-current asyslem: 3

of the furnaces).

At 13.8 kv for some high capacity drives and for the
transformer substations,

At 4160 volt for the normal industrial uses.

At 440 volt for the low-voltage circuits.

The motors above 5000 hp [the motor-generator set
with flywheel motor, the 800-mm (31 4 in.) mill motor-
generator) set motor] are at 13.8 kv. Motors from 300
to 5000 hp are at 4160 volt, Motors under 300 hp are
ot 440 vole.

Direct-current ystem —For the main drives of the
rolling mills, direet enrrent 18 generated by proper sets
or rectifiers. For some mil| auxiliuries (blooming mill
screwdown, manipulators, mill tables), where reversals
are frequent, d-e variable voltage sets have been
adopted. For other services (other mill auxiliaries, steel
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shop eranes) comstant 230-volt direct current i
Electrrc lighting—The plant lighting consists .
systems

a. Roadway lighting is done through lanterns
mounted at about 11 m (38 ft) with an ap
mate spacing of 30 m (98.5 ft). Lamps,
e.eh,areundwithinloiubowh,undl
luminating intensity is about 15 hux (1.3
eandles).

b, Yurds are illiminated by projectors mount
Platforms at the top of 20-m (85.7 ft) ned
porting towers. The projectors can be or
and are fitted with 1000-w ‘
iluminating intensity is about 15 Jux.

Sleam generation and distribrutson ~—Thin in shos
Figure 18,

Thermeciectric power plant—As said nbove, the p
plant consists of two 30-ton per hour, 30-atmorp
400-C (742 F) boilers and two 3-phase, 7300-kva,
kv, 60-cycle generators driven by 30-atmonphere, 3
(717 F) steam turbines.

Thie electrical generating plant has been planne
view of insuring safe operation of the vital servie
the works. In fact the power plant will be opers
round-the-clock to generate—on a separate syste
only that portion of power needed for feeding a
of the privileged services (pumpe, steel shop and
tric furmace d-¢ cranes, gas exhuusters).

The expansion of the power plant. in case of enla
ment of the works, will be done through the addi
of other boiler-turboalternator sets.

The boilers will be fired with electric furnace and ¢
oven gases available after Works demands have b
satisfied and with fuel oil for the balance.

OpuhccrthmudehmboikrhTheopenlwul
are equipped with water tube waste heat boil
These too have been designed for a working pressure
30 atmospheres ; the super heated steam will be suppl
at about 330 C (662 F). From each boiler an aver;
steam generation can be expected of six to seven tons 1
hour. Altogether there will be about 24 to 28 tons |
hour of steam availability with four open hear
operating and about 18 to 21 tons per hour when ¢
of the open hearths is under repair.

As the Works’ uses (fuel oil preheating and atoniisiy
coke plant by-products, pickling bath heating a
others) will require abut 15 tons per hour, there is
surplus of steam generated by the waste heat boil
available for other uses,

Steam distribution system—Provision has been ma
Reprinted from IRON AND STEEL ENGINEER, A.i_gy‘ 19:
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for the installation of a steam main operating at 30 at-
mospheres linking the waste heat boilers with the power
house. Every available amount of steam from the waste
heat boilers will be used for driving the turbines of
the power house; conversely, were all or part of the
waste heat hoilers not operating, the power plant will
supply steam to the network. In this way a balanced
system has been realised.

On the main many steam traps are fitted; at the
entrance of the main into the power plant an inde-
pendent superheater is installed for restoring the steam
conditions for use in the turbines.

From the aforesaid main, through pressure throttling
valves, the network is derived for the distribution to
the Works’ uses at 13 atmospheres.

Process water system—Shown in Figure 19 is the pump
house.

The requirement of cooling water for the various
departments and services is about 18,600 to 20,600
cu m per hour (81,800 to 90,700 gpm) of which 16,600
(73,000) are used in the main productive departments
and 2000 (8800) to 4000 (17,600) in the condensers
of the power house.

To meet this requirement a huge intake was erected,
consisting of a large caisson 33 m (108t) long and 27.7
m (91 ft) wide sunk in the river bottom near the bank.
This intake which is built for an ultimate capacity
of above 45,000 cu m per hour (197,000 gpm) is divided
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into four longitudinal seetions, ench one provided with
gates, grates and filters. The pumpn, of the submerged
type with long vertical drive shaft, are looated within
pits having a section of 7.2 x 7.35 m (23.6 x 24.1 ft)
and a depth of above 18.5 m (60.8 ft).

The eaimson bottom is 2.5 m (8.2 ft) under the lowest
river level. The caisson top is at 15 m (49.3 ft) above.
Altogether it is 17.53 m (57.5 ft) high, the river level
difference from low to high water is about 13 m (42.7 ft).

In each pit there are fitted three pumps. Room han
been left to add five more units. The process water
(16,600 cu m per hour) (73,000 gpm) must be pumped
at a pressure of 118 m (380 ft) [45-m (147 ft) static
head + 25-m (82 ft) friction loss + 48-m (157 ft)
pressure on Works floor].

The cooling water for the power station condensers
(2000 to 4000 cu m per hour) (8,800 to 17,600 gpm) will
be pumped at a pressure of 82 m (269 ft) [45 (147.5) +
+ 17(55.7) + 20 (65.6 {t) respectively .

In that way there are two separate systems of cool ng
water: one for the plant and one for the power station.
For the first one, four 4700 cu meter per hour (20,700
gpm) pumps and one 2500 cu mcter per hour (11,000
gpm) pump are provided, for the second three 2000 cu
meter per hour (8800 gpm) units.

Distribution to the plant is done through three piping
systems with 900 mm (35.3 in.) diam (in the future five)
and one with 800 mm (31.4 in.) diam (in the future two)




respeetively, depurting from the main headers seetion-
able ia various seetions. Themn.inpipummvidod
with switable equipment to attenuate water hammer
(bottles Atted with cheek valve, by-passes and air inlet
valves). From the three aforesaid mains, water is deliv-
ered to a distribution station (valve house), from which
it in supplied 10 the varioys departments through a loop
system. By operating valves and by conneeting adjacent
loop systems it is possible to isolate any section of piping
for repairing and other purposes without interrupting
the service.

A 3300 cu meter (925,000 gal) piesometric water
tower in reinforoed concrete assures a constant pressure
and water supply to the plant for about 12 min; this
time is broadly sufficient to start other pumps or to
awitch any of them in either of the two eleotric systems,

In fact the operation is foreseen as follows: one part
of the pumps is fed by external power, the other by
the power house. two electrieal feeding systems
are independent and do not work in paralle]. Therefore,
in case of a shutdown of one of the two systems, the
other part of the pumps will not be discontinued and
the piezometric reservoir will allow the operators to
make the proper switching.

Gas_distribution—The gas distribution throughout
the plant is domhrough two separate systems: one for
the reduction furnace g8 and the other for the coke-
oven gas,

The electric reduction furnace gas has a heating value
of 2500 cal per Nm? (0.281 Btu per cu ft) and consists

22
16

b -

mostly of CO; ithhMtomNn'pum
(1380 40 2290 ou 11) of pig iron. Eaeh of the reduction

fmhmippdwiﬁam-nd.mbhnn
thtthomiodolinudhtothntworkﬂdodld
cleaned. It is distributed %0 as 0 be un:"r:ulyat
soaking pits, continuous rebeating furnaces rolling
mills, sinter plant, coke ovens and finally at the
house in which all the exoess resulting is
mindi-tribuﬁonpipohu 1600-mm (63 in. diam.; it js
conuected to a 20,000-cy m (707,000 eu ft) gas hoider.

Thoeoko-ovonmhnabuﬁn. value of 4,500
cal per Nm? (540 Bty per ou ft), and its output js about
330 Nm?* (11,200 cu ft) per ton of ooal. I is distributed
to the coke-oven plant for heating the ovens and to the
steel shop for firing the open hearth furnaces. The por-
tion of gas for the steel shop is desulphurised. Possible
exoess resulting from above is used in the power house.
The distribution main has 1200-mm (47 in.) diam, and
it is connected with a 20,000 cu meter (707,000 cy ft)
gas holder,

iron output expansion be eventually realized through
the installation of a blast furnace instead of more elec-
tric furnaces,

Rop;i‘w:d from IRON
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The three gas systesms are kopt separated, aad the
possible mixtures are made at the oonters,

Fuol-oil distiribution syetem—Owing 10 the plant boes-
ﬁo-,hdnilupplyhdouwupunkmm
ngeirom the ocean. Therefore ome big tank, having a
oapaeity of 6000 oy m (1,580,000 gal) will be inetalled
outaide the plant site on the river bank and near a dock-
ing point for whieh it is contemplated to use a barge,
MM,MW&M&:‘MWG
has been weed as & provisional pier.

——

oA

mumk-i-maok-mm).mmmm
will be moved by diesel-eleetric locomotives of the
Mbmtmsﬁwiﬁuwukhgw@td“u‘
mmm(&mm),lw.mx“wddn
km per hour (18.6 mphr).

A large roadway network allows for a considerable in-
lormltnﬁebytnebmplyin.wiﬁthm
trend in modern plant traneportation. ,

Meinienance shop—An over-all scheme has boen de-
veloped for the maintcnance department (Figure 20) so
8 10 make it the basie for a contralised maintenance sys-
tom, keeping in mind the special which
wﬂbmwldhmw&u.ﬂ*dphu
ndpuniuhrlylotmlmudinanhﬁvdymn-
Sion situated at a considerable distance from sources of
sepply

&dﬁammhohmhnhnhakr’
and blacksmith section, a sestion for

ing rolling stosk and motorears, and eabinet-
makers section, ete.

The maintenanee building, in tubular stesl strveturs,
represents 29,000 sq meters (311,000 sq f8) (228 x 127
m) (749 x 416 1t) and is divided into 11 bays with 11
overhead traveling eranes.

OFFIORS AND PERSONNEL SEAVISES
Nein ofice building—The main offiess of the plant
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will be bonined in o lurge N-story buikling in reinforeed
conerete Joeuted in an elevate) Pesition on the acoews
roned to the plant. Iy this Duikding ult the offices will be

housed for plant, Wuaihugement, general engineering, se-
counting, drafting roons and resenreh laboratory .
For loenl sdministration eueh plant department ix
Provided with its owu offiee hlock conveniently situated,
Permmnel werricen  Four sepurnte baibdings are in the
oourse  of  construetion contuining anitary facilition
aned Joeker rooms. Faneh of thems j sized] for 800 pernons

sied in Joeuted) in n proper position near the relative de-
partments,

WMQM
FUTURE PLANT Cxransions

In thin necnnd plan, Figure 2}, wome possible future
expuimions are indiented to witain the ingut steel ea-
pueity of about 1,500,000 metric tonx (1,650,000 net
tons) per yeur. However, it ix to be pointed out that
for the time being it i only u matter of planving indieat-
ng eventinal pomsibilities.

inerense in output of PHCiron ix contemplated with
blast furnnees, Room has heen keft for two naits. On the
e linenent of the present eoke ovens other batteries
woukl be built to be fed with high grade couls sitable
for making metuliirgical coke. Theve butteries woukd he
of the fnlly conventiona) type.

The coml yarnd would bhe prolonged accordingly. The
ore yurd woukl he donbled: an RITADgEMeNt in 4 senne
xymmetrieal 4o the present one has hees contemplated.
That way, there would result another eomplete group
soreyands, sinter plant, blast inrngers,

For the inerease of steel produetion contemplated in
the fiehd of flat rotlerd products, the intallation of "N
oxyeen top-hlown converter steel shop hax been en-
viraged. 1ty loeation jx indieated in the play of Figure 21
Room hin nleo been deft for additional open hearth fur-
Mveen,

A of todday there ix o fingl program converning the
future expansion of the rolling mills. We have rtudied s
powible expunsion plan which specinlly keeps the door

open Lo any possible manufacture of a wider range of
wteel produets,

1n the plan of Figure 21, the installation i indieated
of & 300-mm (14.) in.) merchant mill, which, as far s
the produet ringe is concerned, would fit well hetween
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the departments wil) be ready to operate.

the two existent 00-mm (19,6 in. ) 200-mm(11.8 in.)

mills. A continuous billet mil) i contempiated for feed-
ing the three aforesai] mijll and eventinly relling
billets to others,

We have alwo indiented the pomsibility of inntalling
8 4-high reversing stam) followed by s tandem fon-
tinwour mill for rolling heuvy plater und coily,

Thin semi-continon unit covld be fed by slabm pre-
rolledd from sab ingots at the sume reversing stand
and from sinbv rolled at the present blovming mill.
Bome heuvy plites could s be rolled direetly from
slab ingots,

The hot rolied »trip may be partly hot finivhed and,
for the remainder, cold finiwhed. An underground trans-
fer could bring the hot MrP eoil to a ecold rolling and
finivhing department of proper eapacity.

An nirendy stated, all of thia i Just & matter of gemers)
ontline giving various potential solutions,

m;nmwm
mo'mnm

In the Milano offiees of our company the general en-
Kineering was almont finished, in Neptember, 1938, The
numerous detaild studien were underway. Al of the
mont signifieant orders were placed,

A Works management controla the erection ad net-
ting up of the plant at the field.

The lnyout of the plant was entablished in the meet-
ings held in Caracax in ( etober, 1936, and January,
1957, by the Venesnelun Authorities, Rumeeyer and
Miller and Innocenti,

The works in the fiek] were netually started in Mareh,
1937,

Om April 20, 1938, the first meuniless tubes have heen

rolled at the large mill. The buildings for the ware-
s, wire drawing plant, iron foundry, maintenance
shop and sewmlens pipe mill have been .

An of SBeptember, 1938, more than 3000 men were
working in the field. The pier was built to g length of 80
m (262 ft). The erection of the electric reduction fur-
hacen was started. The foundation of the open hearth

was underway. The erection of the rolling mills
building was alwo started, ( ieneral services and facilities
inntalintion was underway.

Al the works will be in the main finished within
1960, and during the following three to feur months al)

w"”“ PO W v

Reprinted from RON AND STEEL ENGINEER, Moy, 1959









