‘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 Lomellina 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. 4

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 municipal-

ities have to deliver all their waste to the Lomellina plant at an

Qe



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 separators 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 0O 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. It 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 a. 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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compost convert yield commence ensure commit schedule
convey suffer entrain detail prior to by means of

in addition to saturate

1.In regular intervals, we the flower-beds in order to improve
the growth of plants. '

2. his project to her. then he took a glass of water to quench
his thirst.

3. Electricity can into heat to warm the room.

4.1In those old days, most of the Chinese from hunger, dis-

eases and coldness.

5. taking this job, she had worked in Austria.

6. Having been conquered, the army the fort to the enemy fi-
nally.

7. being an electrician, he is a good engineer.

8. He has a machine that documents.

9. The smell of fresh-brewed coffee the tiny apartment.

10. He has made rapid progress perseverance.

11. This invention has changes in several branches of science.

12. They electric power from a generating station to all the

enterprises of this area.
13. This letter would you an interview with the company you
applied to last week.

14. We won’t wait for him any longer because he always has a full

15. Since everyone concerned is here, let the meeting

N. Cloze

Industries all over the world produce a great amount of dangerous and
poisonous waste material. These dangerous 1 come from many kinds of
industries, from large chemical factories to small car gasoline centers. All
countries face this problem, 2  those with an increasing number of in-
dustries. In the United States, industries produce about 63000000 tons of
dangerous wastes each year. 3  number of people became seriously sick

and many had to leave their homes. The poisons had come from a chemical
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plant 4  had left or dumped its dangerous wastes in this area. It is be-
lieved that there are 50,000 such chemical dumps 5 the United States,
of which at least 2, 000 may be dangerous.

6 United States recently made a number of new rules which are be-
lieved to be able to help control most of the dangerous industrial wastes in
the country. The new rules 7  strong limits on the future production,
transportation and dumping of more than 500 dangerous chemicals and sub-
stances that are poisonous, burn easily 8  can explode. The new rules
will cost American industries almost 1000 million dollars, but that would o
9 a small cost when compared to the great danger and cost caused by the

uncontrolled 10  of dangerous wastes.

Text B
Division of Operating Unit 13

in the Project

13.0 General Joint Part
13.0.1 The user’s obligations

The user organizes operation and is obliged to determine
professional attendance and maintenance of the electrical equip-
ment, with a view to material outfit with tools, protective and
working aids, spare parts, relevant documentation.

The user organizes and manages work according to needs of
the operation. He is obliged to provide that all workers, who get
in touch with the equipment, get thoroughly acquainted with the
safety rules in necessary extent. The user is obliged to appoint
for maintenance and attendance of the equipment and persons
who are healthy, responsible and well-disciplined that meet the
required qualification.

The user is obliged to keep “The Book of Report” and “The

Book on Attendance, Maintenance and Inspections”, further on
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he must pay care that the time planned and defined for mainte-
nance and cleaning of the equipment would not be shortened to
the detriment of quality of maintenance. The user of the equip-
ment is fully responsible for it that:

a) Workers authorized with attendance, maintenance and
repairs of the equipment would have the prescribed qualification.

b) The installed equipment would be maintained in a perfect
condition capable to operate so as to grant safe operation.

¢) All roads (communications) intended for attendance and
maintenance would be safe and passable.

d) Exemplary order, especially on workplaces of the attend-
ing staff would be kept everywhere.

Access to the staff workplaces of safety or signaling devices
would not be stopped by any obstacles, or the staff environment
would not be deteriorated by smoking, improper function of the
air-conditioning system, and/or by storing harmful matters.

e) The workers would be continuously acquainted with new-
ly issued rules, especially the rules on work and safety during
work with electrical equipment and that they would be examined
at least once a year from the safety rules. Re-examination should
be carried out even at every heavy break of the safety rules.

f) The workers, authorized with attendance, maintenance
and repairs of the electrical equipment would be adequately pro-
vided with protective working aids and that they would really use
them in the given surrounding or when working under voltage.

g) The workers would get acquainted with the risk of elec-
trical accident, with the effects of static electricity and with
granting first aid at electrical injuries.

h) Maintenance and attendance of the electrical equipment

would be provided with needed material, tools, aids and docu-
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mentation so that workers would not be forced to carry out un-

professional interventions in the electrical equipment by them-

selves.

i) A suitable fire-extinguishing instrument would be placed

at places with increased risk of fire.

j) The work places would be provided with respective sani-

tary and social outfit.
k) The instructions or rules concerning attendance and safe-

ty of work, and/or warning inscriptions would be situated on the

staff workplaces on relevant spots.

1) Only persons on business would be admitted on the staff

workplace.

Reading comprehension (Choose the best answer according to the text.)
1. The user decides the of his equipment.
A. operation B. attendance
C. maintenance D. all of the above
2. The user can provide workers the needs of the operation.
A. according to  B. regardless of
C. in spite of D. despite
3. The time of the of the equipment would influence the qual-
ity of maintenance.
A. maintenance B. cleaning
C. Aand B D. none of the above
4. The workers must be acquainted with new rules, and the electrical e-
quipment must be inspected
FA. every other year B. every year
C. half a year D. none of the above
5. Specified material and tools are needed to the equipment.

A. attend B. maintain C. repair D. all of the above
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Unit 2

Text A
Steam and the Steam Water System

Steam is one of man’s dependable servants. More and more
in the background, steam is doing more and more work for man.
In an electrically heated home steam may be seen only at the
teakettle, but the chances are that the electricity used is generat-
ed by burning coal or gas and producing steam to turn the gener-
ator rotors in the electric power generating station. Even if the
fuel is uranium and the heat supplied by nuclear fission', the
generation of electricity is still accomplished by first generating
steam.

The use of steam for electric power generation is expanding
in most countries of the world, the principal exceptions being
countries where available water power resources are greater than
power needs®. Steam propels most of the world’s naval vessels,
and a high percentage of its waterborne commerce. It is used on
a large scale in many industrial processes and is still much used
for space heating.

Steam boilers today range in size from those required to heat
a small-sized home to the very large ones used in electric power
generating stations. Some single boilers recently or soon to be
operating deliver approximately ten million pounds of steam and
consume more than 500 tons of coal per hr®. In these large units
pressures range from 2500 to about 4000 psi and the steam is
usually superheated to a remperature of 1000 F or higher. Mod-

ern steam boilers operate safely and dependably and remain in
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service for many years with cleaning and repairs usually required
only at scheduled outage periods. ’

Today’s boilers owe their dependability and safety to more
than a hundred years of experience in the design, fabrication and
operation of water-tube boilers. During this period the properties
of steam and water have been accurately determined and tabulat-
ed for use by the designer. A new understanding of heat trans-
fer, fluid flow and boiler circulation has been developed. Means
have been devised for burning large quantities of fuel economical-
ly and safely and for disposing of the products and by-products of
combustion.

The process of boiling water to make steam is a familiar
phenomenon. Thermodynamically, boiling is the result of a spe-
cié}l case of heat in addition to the working substance, water, in a
constant-pressure constant-temperature process. The heat,
which must be supplied to change water into steam without rais-
ing its temperature, is called the heat of evaporation or vaporiza-
tion.

The boiling point of a liquid may be defined as the tempera-
ture at which its vapor pressure is equal to the total pressure
above its free surface. This temperature is also known as the sat-
uration temperature. The term “boiling point” is most frequently
used to identify conditions at standard atmospheric pressure,
e.g. , water boils at 212 F, ammonia boils at —28 F, and sodi-
um boils at 1638 F. However, boiling point or saturation tem-
perature is actually a function of pressure and rises when pres-
sure is increased.

Steam at saturation temperature is known as saturated
steam. When heat is added to saturated steam out of contact

with liquid, its temperature is increased and the steam is said to
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be superheated. The temperature of superheated steam, ex-
pressed as degrees above saturation, is called the degrees of su-
perheat.

Generation of steam in a closed vessel results in an increase
in pressure due to a large increase in volume following a liquid-
to-gas phase change. At the same time the temperature of both
the water and the generated steam also increased. In boilers op-
erating at pressures-below the critical point*, pressure is normal-
ly held at the desired value by maintaining a water level with a
steam space above it, and regulating steam generation to balance
steam flow delivered by the boiler.

In a boiler, different heat-exchanging equipment, the econo-
mizer, water cooling wall and super-heater, is linked by pipes
according to the order of the water-steam flow process to form
the boiler’s steam-water system. After the feed water in the
boiler's heat exchanging equipment passes through the three
stages of heating, evaporating and superheating, it becomes
steam which conforms to the requirement.

In whole steam-water circulation, the feed-water is pumped
into the economizer through feed water pipes. After being heat-
ed, it is sent to the drum and then through the down-coiner and
lower header to the water wall to absorb heat. After it vaporizes
partly, it flows back to the drum again through a steam duct.
The water separated from the steam falls to the lower part of the
drum and circulates and evaporates again through the down-coin-
er, the boiler is required to supply qualified steam to the turbine.
Therefore, it is necessary to supply the boiler with high-quality
soft water continuously. The amount of supplied water should be

equal to the amount of steam water lost in the heat power sys-
tem.
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The economizer is made up of a header and S-shape pipes. It
is a heat exchanger using the surplus heat from the stack gas® to
heat the feed water. Tt can raise the boiler’s efficiency and im-
prove boiler’s structure and working condition of the drum.

" The drum is an important part in the evaporating equipment
of the natural circulation boiler. Its function is to store up wa-
ter, preserve steam and raise the dependability of the boiler.

The water wall is arranged around the furnace. It is com-
posed of headers and tubes, too. It is the main heating surface.
The boiler water flowing through the water wall evaporates by
absorbing the radiating heat of the high temperature flue gas.
The weight of the steam-water mixture is less than that of the
boiler water in the down-coiner®. Therefore, the water flows
downwards naturally and thus makes the steam-water mixture in
the water wall flowing upward and leading to the drum after dis-
tributing rationally through the steam leading pipes to form a

steam-water natural circulation.
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