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Unit 1

Text A
Recycling the Waste

Concern over global warming and the effect of pollution
caused by the burning of brown fuels has become a major issue
for governments. Recent encouragement from the European
Union Directives to thc Member States for the recovery of waste
by means of recycling and the use of waste as a source of energy
has produced waste-to-energy (WTE) plants across Europe'.

The Lomellina Energia Recycling plant in Parona, near Mi-
lan, is an integrated WTE facility for the recovery of recyclable
materials, the production of refuse derived fuel (RDF), com-
posting and electricity generation. Foster Wheeler Italiana
(FWI), owns 98 per cent of the plant and was responsible for
the development, construction, ownership and operation of the
facility.

The plant, which began operation in July 2000, required an
investment of £ 130 million ( $ 121 million) and was financed by
24 per cent of equity and 76 per cent of debt. The plant is capa-
ble of handling RDF with a LHV? range of 2500-4000 kcal/kg.

Modern WTE plants are very different from the old inciner-
ators thanks to technological progress made over the last few
decades. They have two priorities: respect for the environment
and the efficient generation of electricity. An important improve-
ment has been achieved by converting municipal solid waste
(MSW) into a real fuel that can be easily stored, transported and

efficiently burned. From the combustible fraction of MSW it is
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easy. to obtain a product that is much more homogeneous and sta-
ble than MSW. This material is known as RDF and is a mix of
particles of paper, paperboard, rubber, plastic, textile, leather
and wood. Around 60 per cent of the MSW is converted into
RDF and the balance yields reusable aluminum, ferrous materi-
als, glass and compost.

RDF is an ideal fuel as it has a good heating value, a con-
trolled chemical composition, no smell and can be used by one of
the most efficient combustion technologies is available today-cir-
culating fluidized bed (CFB) boilers. A CBF boiler is at the heart
of the Lomellina plant and was selected as the technology to gen-
erate electricity because of its inherently strong environmental
performance.

The Lomellina Energia recycling plant is designed to recover
material and energy from 200000 t/year of MSW. The sorting
process is attractive from the point of view both of recycling and
for the production of RDF, a fuel that can be easily burned and
produces very low quantities of bottom ash; The net power out-
put of the facility, which commenced operation earlier this year,
is about 17 MW?. Electricity produced at Loomellina is sold to
Enel under a 15-year Power Purchase Agreement (PPA). For
the first eight years of operation the electricity tariff includes an
incentive since energy from waste is considered a renewable
source of energy. '

In addition to electricity sales, the MSW is also a source of
revenue for the plant owners. A framework agreement has been
signed with the Province of Pavia, which has appointed Lomelli-
na as the “designated plant” for a total of 96 municipalities in the
Province. This framework agreement ensures that the municipali-

ities have to deliver all their waste to the Lomellina plant at an
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inflation adjustable gate-fee of £ 28/t of MSW. Separate waste
delivery agreements have been signed with municipalities in order
to detail the specific terms and conditions for waste delivery.

The contracts have a put-or-pay character, which means
that even if the municipalities deliver less than the agreed com-
mitted quantity, they will have to pay an amount based on the
agreed gate fee and committed quantity. The system was started
in December 1999, six months prior to the scheduled power plant
start up. This was necessary in order to guarantee the disposal
of MSW in a district which is suffering from a serious emergency
due to the closure of landfill facilities.

At Lomellina the MSW waste is separated. After the first
shredding MSW is sent for separation into three streams: an or-
ganic rich fraction (60mm); a metals rich fraction (60-120 mm)
and a combustible rich fraction (120mm) . The combustible rich
fraction, after the removal of ferrous material through magnetic
separators, is conveyed to magnetic sepdrators for recovery of
ferrous metals and to eddy current separators for recovery of alu-
minium cans. The remaining material is mixed with the com-
bustible rich fraction and the waste material is shredded to a par-
ticle size of 90 mm or less.

The RDF then passes through the last magnetic separator
and is conveyed to a storage building which can store enough ma-
terial for three days of boiler operation at full capacity. By com-
pressing the RDF this capacity can be increased to six days.

The organic rich fraction is stabilized using an anaerobic fer-
mentation process. During this process, air for composting is
partially taken from the MSW receiving and sorting building.
This causes a slight negative pressure that results in a steady

flow of fresh outside air through these areas. A biofilter treats
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the air from composting and from the MSW processing build-
ings. The stabilized product is sent to the secondary trammel
where materials over 20 mm in size are recovered and conveyed to
the RDF stream.

The remaining organic fraction can be refined using an air
classifier for the separation of glass and other solid inert. The
low quality compost derived from stabilization of the MSW or-
ganic fraction can be directed to compost storage or to the RDF
stream.

The RDF is delivered to three parallel fuel feed systems
sized for 50 per cent capacity at full load. From here the RDF is
transported to the furnace where air is injected to transport the
heavier bed particles towards the drain connected to the stripper-
coolers and allows for fluidification of the remaining lighter par-
ticles. Secondary air is then injected in the furnace at two eleva-
tions above the bed to achieve a staged uniform combustion. In-
side the furnace RDF is burnt in this hot, fluid suspension bed,
entrained in a substantial upward flow of gas. Coarse solids are
separated from the gas stream, which exits the top of a cyclone
and is completely cooled with saturated steam from a drum.

This design effectively handles the thermal variations and
gives reliable operation and shortens the start-up time. The cy-
clone separates the entrained solids including unburned carbon
from the flue gas and returns them to the furnace providing an
excellent carbon burn-out. From the cyclone the flue gas flows
through the idle pass for lowering the temperature before enter-
ing the convection section of the boiler at 650°C and then through
the vestibule over the primary and intermediate super-heater sec-
tions. From the vestibule, flue gas flows down through the heat

recovery area over the evaporator and the economizer and finally
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flows out through the lower gas exit.
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Exercises

1. Reading Comprehension ( Say whether the statements below are True or

False according to the text)

1. _~ The Member State of the European Union Directives them-
selves have produce waste-to energy (WTE) across Europe.

2. Foster Wheeler Italian (FWI) own the plant completely.

3. _ MSW can be easily stored, transported and efficiently
burned.

4. RDF is much more homogeneous and stable than MSW.
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5. The plant is designed to recover material and energy from
200000 t/year of RDF.

6. Lomellina is designated as electricity supplier for 96 munici-
palities in Pavia.

7. ___ The municipalities have signed waste delivery agreements with
Lomellina plant respectively.

8. __ Tt doesn’t matter even if the municipalities deliver less than
the agreed committed quantity.

9. The stabilized product over 20mm in size and the low quality
compost derived stablization of the MSW organic fraction can be delivered to
the RDF stream finally.

10. _ Air is injected in the furnace to realize the fluidification of

the heavier particles.

1. Choose the definition from column B to match the word in column A.
A B

1. recycle

s\

thing that is regarded as more

important than others

2. integrate b. that can be adjusted

3. priority c. action or process of fermenting

4. ferrous d. the transmission of heat from one part of a liquid
or gas to another

5. adjustable e. treat used material so that it can be used again

6. fermentation {. produce or provide (a natural product, a result or
profit)

7. inherent g. combine something in such a way that it becomes
fully a part of something else

8. convection h. containing or relating to iron

9. yield i. remainder of something after part has already
been used, taken, etc.

10. balance J- existing as a natural or permanent feature or qual-

ity of somebody or something
Y. Fill in the blanks with the proper form of the given words.
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