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Takraf wins contract to upgrade conveyor system

Tenova TAKRAF has been selected to upgrade the long-distance
conveyor systems that connect Italy’s Brindisi port to Enel’s
‘Federico II' power station. This contract is in addition to
another under which Tenova TAKRAF has built two 1,800tph
(tonnes per hour) continuous ship unloaders (CSUs) for the Port
of Brindisi for the power station — for more details on these
CSUs, please see p67 of this issue.

The ultimate goal of upgrading the conveyor systems is to
reduce environmental impact in the whole area. The coal
unloading terminal is linked to the power station by a 12km
system of conveyor belts with a capacity of 3,000tph, built in
1986. The revamping project, to be carried out on a phased basis
in parallel with the programme of planned shutdowns at the
power station, will be completed during 2009.

The project involves work on all the transfer towers and
most of the belts, with a particular focus on the sections that
create the largest quantities of dust as the coal drops through
hoppers to transfer from one belt to another.

Using technology developed by America’s Parramatta group,
Tenova has installed specially designed chutes for controlled flow
transfer of the coal from one conveyor belt to the next, thus
avoiding use of hoppers, the main cause of dust formation.

New brush-style belt-cleaners have been installed in addition
to the existing blade cleaners, to ensure that all dust residues are
eliminated from the belt before it returns for a new load. The
cleaners are installed mainly at the transfer points where they

The Port of Brindisi, where Tenova TAKRAF will

upgrade the conveyor systems running from its 1,800tph
CSUs (pictured) to the power station.

remove any coal remaining on the belt, sending it into special
dust collector chutes. Panelling and seals will be installed to
enclose all the transfer towers hermetically, and fully shield the
coal conveyor system from the external environment.

The revamping project also provides for a complete upgrade
of the belt monitoring and control systems, with installation of a
new system of probes to detect any obstructions or blockages.

Tenova, formerly Techint Technologies, is the Techint group
company that designs and produces machinery, plant and services
for the metalworking, steelmaking and mining industries and for
bulk materials handling. It operates in six continents: Europe
(Italy, Bulgaria, Romania, Germany, Russia, Poland, Austria and
Belgium), North and South America (Canada, Chile, USA, Mexico
and Brazil), Asia (China, India, Kazakhstan, Uzbekistan), Australia
and Africa (South Africa). Tenova has more than 2,300 employees
and a portfolio of highly successful technologies and brands
backed by key international references and revenues in excess of
one billion euros.

The Tenova TAKRAF business unit has a tradition of
excellence and a high level of expertise to offer a full range of
bulk materials handling solutions for the iron and steel, power
and mining industries and for port terminals. Following the
August 2007 acquisition of Germany’s TAKRAF company, a
leading producer of open-cast mining equipment, Tenova has
become the world’s fourth-largest supplier of plant and
technology for the mining and bulk materials handling industries.
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Digging deep

Getting to the bottom of e

bulk GSUs

Louise Dodds-Ely

Two Tenova GSUs contribute to ‘clean’ coal power stations

Tenova has built two 1,800tph (tonnes per hour) continuous
ship unloaders (CSUs) at the Italian Port of Brindisi for Enel’s
‘Federico II' 2,640MW power station

Bulk materials handling systems supplier Tenova TAKRAF,
formerly the Materials Handling Business Unit of Techint
Technologies, was one of the world’s first manufacturers to
tackle environmental issues involved in coal handling, developing
innovative continuous unloading technology solutions to prevent
coal dust emissions into the air. Its solutions, with specific
enhancements, have now been installed on the two new
1,800tph each continuous ship unloaders (CSUs) that went into
operation in the autumn of 2007 at the coal terminal of the port
of Brindisi, used by the Enel power utility to supply the ‘Federico
I’ 2,640MW power station.

In terms of productivity and reduction of dust and noise
levels, the two highly automated CSUs represent the state of the
art: dust in the air issuing from the filters is less than 10mg/Nm’.
The entire coal-handling route, from the ship to the wharf
conveyor, is enclosed and depressurized, while innovative air
filters operate at each unloading point, together with a dual dry
and damp dust-elimination system.

The two CSUs have been fully operational since September
2007, following receipt of the provisional acceptance certificate
and successful completion of the performance tests, with full
unloading of a 60,000dwt ship and attainment of the
contractually stipulated 1,800tph productivity rate.

These new systems, with their leading-edge performance
levels and environmentally sustainable solutions, replace the two
obsolete unloaders used by the Enel terminal on the Costa
Morena wharf to supply coal to the ‘Federico II’ 2,640MW
power station.

The investment demonstrates that in Italy, too, coal can be an
environmentally friendly alternative to oil. Enel began moving in
this direction at the beginning of the decade, when its strategic
energy plan identified coal as a competitive energy source to
meet the needs of a number of Italian power stations, based on
the findings of a detailed feasibility and environmental impact
analysis of power stations already using coal and facilities
potentially interested in converting to coal. ‘Clean coal’ is not
simply a question of burning fuel in low-emission combustors, it
also involves rigorous control of the dust formed during coal
transportation and storage operations. In other words,
protection of the environment begins when the material is
unloaded from the ships and continues along the transport route
to the power station, up until the moment of combustion.

So the developed countries, where there is greater public
awareness of environmental issues, are also looking at steam coal
as a cost-effective alternative energy source to oil, reviewing
legislation and establishing stricter limits on emissions, noise and
dust dispersion caused by handling operations. For materials
handling system constructors, the new interest in coal is creating
a market for high-performance systems with low environmental
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impact, a sophisticated level of demand that only latest-
generation technology and specific know-how can satisfy.

TECHNICAL FEATURES OF THE CONTINUOUS SHIP UNLOADERS
Tenova was one of the world’s first manufacturers to address
these issues by enhancing continuous unloading technology with
innovative environmental protection solutions designed to boost
productivity and improve control of dust dispersion during
operations. The CSU, which uses a bucket elevator chain, is a
complex high-tech system, but offers greater application and
operating flexibility compared with traditional grab unloaders.

Continuous unloading technology was Enel’s choice for its
new coal-fired power stations, specifically CSUs with a fully
protected shielded bucket elevator and conveyor, an enclosed
system of conveyor belts and covered storage domes.

At the beginning of 2006, Tenova was awarded the Enel
international tender for the turnkey supply of four CSUs, two
for the Brindisi power station and two for the power station in
Torrevaldaliga (near Civitavecchia), which was converting from
gas to coal. Additionally, as part of an after-sale service
guaranteeing optimal operating efficiency, it will also be
responsible for ordinary and extraordinary maintenance for
three years.

All four CSUs are based on the same static configuration and
construction technique, and implement the same material
transport technology. Performance levels differ slightly: the two
systems in Brindisi can each unload up to 1,800tph of coal, from
vessels with a tonnage of between 45,000 and 130,000 tonnes,

VITAL STATISTICS OF EACH CSU

< 54-metre maximum height
% 40-metre boom
% 650 days of work from the contract date to handover

while the systems at the Torrevaldaliga power station will offer a
capacity of 1,500tph.

The engineering project, handled from the beginning to the
end by the Tenova TAKRAF teams in Genoa, kept around |5
specialized engineers busy for over a year. The two systems
benefit from Tenova’s previous experience in building and
servicing ten CSUs around the world in the last eight years.
Specifically, they deploy enhanced versions of the environmental
protection solutions used on the 2,000tph CSU for bulk ores
that went into operation in 2005 at the new multipurpose
terminal at the port of Savona, where environmental issues were
of critical importance given the terminal’s proximity to the city’s
residential districts.

From this point of view, the two Brindisi systems are best-in-
class installations, the new benchmark in terms of productivity
and reduction of coal dust and noise levels.

They are equipped with a full range of devices to reduce
emissions into the environment: the handling systems are fully
sealed and special panels prevent dust leakages and absorb noise;
the entire coal route, from the ship to the wharf conveyor, is
enclosed and depressurized, with innovative air filters installed at
every unloading point.

The systems are well within the safety limits set by law and
the environmental requirements specified by Enel: dust in the air
issuing from the filters is less than 10mg/Nm?, while noise levels
are less than 90dBA at one metre from any noise source and
less than 63dBA at 100 metres when the entire plant is in
operation.

Optimization of the dust reduction solutions focused on the
89 buckets of each excavator (the foot’), whose shape is
specifically designed to guarantee nominal capacity and limit loss
of coal removed from the hold. The unloaders also feature a
dual dry and damp dust elimination system. A suction system
operates along the entire coal route — from pick-up to transfer
on to the conveyor belt — together with a water-spray system
to dampen the coal when weather conditions are dry and windy.

This is the first CSU built by Tenova to use both types of dust
elimination system.
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CONSTRUCTION FEATURES OF THE TWo CSUs

As far as operations are concerned, the two CSUs are highly
automated systems controlled by a software package developed
by Tenova and customized to suit operating requirements. Once
the shape and dimensions of the ship hold have been
memorized, the CSUs operate in semi-automatic mode. The
foot follows an optimal route and picks up the coal
automatically, with manual intervention by the operator only
when control is necessary, for example when the foot moves
from one hold to another, or when it reaches the bottom of the
hold after unloading all the coal.

More than 40 mechanical workshops and components
suppliers were involved in the construction of the two systems,
while assembly operations took place in a special area of the
port close to the unloading wharf, to avoid disruption to existing
unloaders.

The erection and installation of the two unloader masts, each
40 metres tall, took place at night-time, in agreement with the
ENAC air traffic control entity, given that the operation involved
two 54-metre cranes which interfered with the landing stack for
incoming aircraft at Brindisi airport.

Once assembly and the off-site tests had been completed in
June 2007, the fully assembled CSUs were transported by barge
across a 500-metre section of the harbour to the Enel wharf.
The barges then removed the old unloaders to another area of

« -

the port for demolition.

The two CSUs have been fully operational since September
2007, following receipt of the Provisional Acceptance Certificate
and successful completion of the performance tests, with full
unloading of a 60,000dwt ship and attainment of the
contractually stipulated 1,800tph productivity rate.

Over the next three years, Tenova TAKRAF will also be
responsible for ordinary and extraordinary maintenance on the
CSUs, to guarantee optimal operating efficiency.
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