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OBIIUE CBEJAEHUSA

JlanHOe y4yeOHO-METOMUYECcCKoe Moco0ue MpeaHa3zHaue-
HO Ui CTYACHTOB CPEAHHX MPOPECCHOHATBHBIX yYEOHBIX 3a-
BeJICHUH, oOydwarommxcs no cnenuaigbHocTH 35.02.08 Drek-
TpudUKaLKsg U aBTOMATU3aIUs CEIbCKOTO X03SIMCTBA U MEPBbIX
KYpCOB BBICIINX Y4YE€OHBIX 3aBEJICHHH CEIbCKOXO3HCTBEHHOTO
npodus.

JlanHoe mocoOue cocTouT M3 12 OCHOBHBIX Pa3lEioB,
COCTOSIIIIUX M3 HECKOJBKUX TEKCTOB, OTPa)KaIOIIUX OOIIYyI0 Te-
MaTHUKYy pa3/ieNa, 4YTO COOTBETCTBYET PEAJIBHO CYIIECTBYIOLUIUM
HaAIpaBJICHUSM MOATOTOBKU CIIEHUAIMCTOB HHEPreTUYECKOTo
npo¢uia. KoHKypeHTOCIIOCOOHBIM CHEIMAINCTaM COBEPIICHHO
HEe0oOXOIMMBl HABBIKM TOWCKA, W3BJICYEHUS U 00pabOTKU HH-
¢dbopmanny Ha aHTTIUICKOM S3BIKE KaK U3 HAYYHOW MEPUOIUKH,
Tak U3 MarepuanoB HTepHeTa.

Lenp manHOrO mMocoOusi B3aMMOCBS3aHHOE Pa3BUTHE Y
CTYICHTOB KOMMYHHKAaTHBHOM KOMIIETEHIIMH, JOCTATOYHOM
IUIsL OCYIIECTBIICHUS OOIIEHUS B COOTBETCTBUH C NMPOIPAMMOH,
a TaKk)Ke€ HayYUTbCS OPUEHTHUPOBATHCS B OTPOMHOM IOTOKE HH-
dbopMaIuu Ha aHTJIUHCKOM SI3BIKE, U BBIOMPATH CaMOE TJIaBHOE
Y UHTEPECHOE B BOIIPOCAX SHEPTeTHKHU.

[Ipu pa3paboTke cUCTEMBbI 3a1aHUH TOJIO0KEH MPUHLUI
MHTErpaTUBHOCTH OOy4Y€HUSI HHOCTPAHHOMY SI3bIKY, IIpeIoia-
raloNUil KOMIUIEKCHYIO TEMAaTHYECKYIO OpraHu3alHio yueOHO-
ro MaTepuaina Jjisi B3aUMOCBSI3aHHOTO OOydeHHUsI BCEM BUJaM
pEUYEBOU IEATENBHOCTH.

Kaxxnprit paznen, coaepxamiuii HeOOXOIUMBIH JeKcHYe-
CKMIl MUHUMYM II0 T€ME, ayTeHTHYHBIE TEKCTHI MpOodeccHo-
HAJIbHOW HampaBJeHHOCTU. J[lanmee ciemyer cepus 3alaHui,
HaIlpaBJIEHHBIX Ha KOHTPOJIb MOHUMAHUS MPOYUTAHHOTO MaTe-
pHasia ¥ Ha OTPabOTKY U 3aKperyieHue TeMaTUYeCKOU JTEKCUKU
IIPU TOMOLIM YIPaXHEHUH PENpOAYKTUBHOIO U IIPOJYKTHUBHO-
ro IUIaHa.



INTRODUCTION

The industrial progress of mankind is based on power.
Industrial plants, machines, heating and lighting systems,
communications need power. In fact, power is required in all
the spheres of life.

At present most of the power is obtained mainly from
two sources. One is from the burning of coal, gas and oil. The
second one is by means of generators that get their power from
steam or water turbines. Electricity so produced is then run
through transmission lines to houses, plants, etc.It should be
noted, however, that the generation of electricity by these con-
ventional processes is highly uneconomic. Actually, only about
40 per cent of heat in the fuel is converted =into electricity.

Modern technologies are aimed at the creation and us-
age of the alternative energy sources. Such directions become
economically sound and perspective.

Vocabulary:

coal — yroms;

communication — CBSI3b;
conventional — TpaIUIIMOHHBIN;
to convert — mpeoOpa3OBHIBaTh;
fuel — TormmBo;

heat — Temo;

to heat — oTamInBaTh;

to light — ocBemats;

to note — 3aMe4arhb;

to obtain— nmoay4ars;

to require — TpeOOBATH;

power — SHeprus;

to run — HaIpaBJIATE,

source — MICTOYHHK.
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ethanol as a winter oxidizer to reduce atmospheric pollution
emissions.

In the current alcohol-from-corn production model in
the United States, considering the total energy consumed by
farm equipment, cultivation, planting, fertilizers, pesticides,
herbicides, and fungicides made from petroleum, irrigation sys-
tems, harvesting, transport of feedstock to processing plants,
fermentation, distillation, drying, transport to fuel terminals and
retail pumps, and lower ethanol fuel energy content, the net en-
ergy content value added and delivered to consumers is very
small. And, the net benefit (all things considered) does little to
reduce un-sustainable imported oil and fossil fuels required to
produce the ethanol.

Many car manufacturers are now producing flexible-fuel
vehicles (FFV's), which can safely run on any combination of
bioethanol and petrol, up to 100 % bioethanol. They dynamically
sense exhaust oxygen content, and adjust the engine's computer
systems, spark, and fuel injection accordingly. This adds initial
cost and ongoing increased vehicle maintenance. Efficiency falls
and pollution emissions increase when FFV system maintenance
is needed (regardless of the fuel mix being used), but not per-
formed (as with all vehicles). FFV internal combustion engines
are becoming increasingly complex, as are multiple-propulsion-
system FFV hybrid vehicles, which impacts cost, maintenance,
reliability, and useful lifetime longevity.

Methanol is currently produced from natural gas, a non-
renewable fossil fuel. It can also be produced from biomass as
biomethanol. The methanol economy is an interesting alterna-
tive to the hydrogen economy, compared to today's hydrogen
produced from natural gas, but not hydrogen production direct-
ly from water and state-of-the-art clean solar thermal energy
processes.
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Unit 1. ELECTRICITY

Electricity is considered to be the basis of our civiliza-
tion. Electric energy is widely used in industry to power a great
variety of mechanisms and directly in production processes, for
transportation and residential purposes. Such modern means of
communication as telegraph, telephone, radio, television de-
pend for their operation on electric power.

The greater part of electricity goes to industrial usage.
However, there has been a marked increase in residential and
commercial usage of energy. In agriculture electric energy finds a
great variety of applications, especially in electrification of mobile
agricultural equipment, primarily tractors. Besides, electric energy
is employed in agricultural processes, using high-frequency cur-
rent, ultra-violet and infra-red rays, ultra-sound, etc.

In the past electricity was mainly used for lighting. The
progress in electrical engineering has led to the development of
such sophisticated and convenient household appliances as re-
frigerators, TV-sets, washing machines, etc. The wider use of
these appliances has resulted in a growing consumption of elec-
tric energy.

The amount of electricity going to industrial and resi-
dential usage from the power system varies both during a day
and during a year. In the morning, when work begins at enter-
prises, the light is turned on in apartments and public transport
starts running, energy consumption considerably increases,
which is referred to as the morning peak demand. During the
day, the demand on the power system decreases. In the evening,
the demand on the system is, as a rule, at maximum because
this is the time when the electric vehicles of public transport
run at the shortest interval, street and apartment lights are
turned on as there are numerous electric appliances, such as TV
and radio sets, heaters, etc. During the same hours some enter-
prises go on working. In the night-time most electric power us-



ers do not operate and the power demand «drops» low.

The change of seasons is another factor affecting the
consumption of electric energy. For instance, in winter a larger
amount of energy is used for lighting and heating. Energy usage
is also dependent on weather conditions. A snowfall increases
the amount of power used for transportation.

Vocabulary:

residential — >xuioit (MOTPEOUTENBCKHUT);
ultra-violet — ynbTpaduosneToBslii;
infra-red rays — uadpakpacHbie JTy4H;
ultra-sound — yiIbpTpa3ByKoBast TEXHUKA;

to increase — yBeITM4YNBAaTh, BO3PACTATh;
sophisticated — croXHBIH;

appliance — anmmapar, npu6op, yCTpoiCTBO;
consumption — norpediIeHuE;

to improve — COBEpIICHCTBOBATD, YIy4IlaTh,
vary — MEHSITh, U3MEHSTB;

countless — MHOTOYHMCIIEHHBIH.

1 Answer the following questions.

1. In what spheres of life is electricity widely used?

2. In what way is electric energy used in industry?

3. Is there the problem of electric power consumption?

4. How does the amount of electricity we use vary dur-
ing a day and during a year?

5. Do the change of seasons and weather conditions af-
fect the consumption of electric energy?

6. Why is it important to predict the number of factors
affecting energy consumption in the power system?

7. Why is the information about time-variation of ener-
gy usage important?

8. What electric devices do you use at home (at work)?

9. What do the students of Electricity Supply specialty
study?

the action of microorganisms and enzymes through the fermen-
tation of sugars or starches (easiest), or cellulose (which is
more difficult). Biobutanol (also called biogasoline) is often
claimed to provide a direct replacement for gasoline, because it
can be used directly in a gasoline engine (in a similar way to
biodiesel in diesel engines).

Butanol is formed by ABE fermentation (acetone, buta-
nol, ethanol) and experimental modifications of the process
show potentially high net energy gains with butanol as the only
liquid product. Butanol will produce more energy and allegedly
can be burned «straight» in existing gasoline engines (without
modification to the engine or car), and is less corrosive and less
water soluble than ethanol, and could be distributed via existing
infrastructures. DuPont and BP are working together to help
develop Butanol

Ethanol fuel is the most common biofuel worldwide,
particularly in Brazil. Alcohol fuels are produced by fermenta-
tion of sugars derived from wheat, corn, sugar beets, sugar
cane, molasses and any sugar or starch that alcoholic beverages
can be made from (like potato and fruit waste, etc.). The etha-
nol production methods used are enzyme digestion (to release
sugars from stored starches, fermentation of the sugars, distilla-
tion and drying. The distillation process requires significant
energy input for heat (often unsustainable natural gas fossil
fuel, but cellulosic biomass such as bagasse, the waste left after
sugar cane is pressed to extract its juice, can also be used more
sustainably).

Ethanol can be used in petrol engines as a replacement
for gasoline; it can be mixed with gasoline to any percentage.
Most existing automobile petrol engines can run on blends of
up to 15 % bioethanol with petroleum/gasoline. Gasoline with
ethanol added has higher octane, which means that your engine
can typically burn hotter and more efficiently. In high altitude
(thin air) locations, some states mandate a mix of gasoline and
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less efficient petrol engines and are not as widely available.

Biodiesel can be used in any diesel engine when mixed
with mineral diesel. The majority of vehicle manufacturers lim-
it their recommendations to 15% biodiesel blended with miner-
al diesel. In some countries manufacturers cover their diesel
engines under warranty for B100 use, although Volkswagen of
Germany, for example, asks drivers to check by telephone with
the VW environmental services department before switching to
B100. B100 may become more viscous at lower temperatures,
depending on the feedstock used, requiring vehicles to have
fuel line heaters. In most cases, biodiesel is compatible with
diesel engines from 1994 onwards, which use «Viton» (by
DuPont) synthetic rubber in their mechanical injection systems.
Many current generation diesel engines are made so that they
can run on B100 without altering the engine itself, although this
depends on the fuel rail design.

Since biodiesel is an effective solvent and cleans residues
deposited by mineral diesel, engine filters may need to be replaced
more often, as the biofuel dissolves old deposits in the fuel tank
and pipes. It also effectively cleans the engine combustion cham-
ber of carbon deposits, helping to maintain efficiency. In many
European countries, a 5 % biodiesel blend is widely used and is
available at thousands of gas stations. Biodiesel is also an oxygen-
ated fuel, meaning that it contains a reduced amount of carbon and
higher hydrogen and oxygen content than fossil diesel. This im-
proves the combustion of fossil diesel and reduces the particulate
emissions from un-burnt carbon.

In the USA, more than 80 % of commercial trucks and
city buses run on diesel. The emerging US biodiesel market is
estimated to have grown 200 % from 2004 to 2005.

Alcohol fuel

Biologically produced alcohols, most commonly etha-
nol, and less commonly propanol and butanol, are produced by
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10. What modern computer technology is used to design
electricity supply systems?

1I. Translate the following word combinations into Russian:
— residential usage;

— a great variety;

— modern means of communication;
— high-frequency current;

— an increasing rate;

— sophisticated;

— convenient household appliances;
— the consumption of electric energy;
— the countless number of factors;

— to improve the efficiency.

1.1. Electric Power

Electric power is generated by converting heat, light,
chemical energy, or mechanical energy to electrical energy. Most
electrical energy is produced in large power stations by the con-
version of mechanical energy or heat. The mechanical energy of
falling water is used to drive turbine generators in hydroelectric
stations, and the heat derived by burning coal, oil, or other fossil
fuels is used to operate steam turbines or internal-combustion
engines that drive electric generators. Also, the heat from the fis-
sioning of uranium or plutonium is used to generate steam for
the turbine generator in a nuclear power plant.

Electricity generated by the conversion of light or chem-
ical energy is used mainly for portable power sources. For ex-
ample, a photoelectric cell converts the energy from light to
electrical energy for operating the exposure meter in a camera,
and a lead — acid battery converts chemical energy to electrical
energy for starting an automobile engine.

Electric power produced in large power stations gener-
ally is transmitted by using an alternating current. The basic
unit for measuring electric power is the watt — the rate at which
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work is being done in an electric circuit in which the current is
one ampere and the electromotive force is one volt.

Rating for power plants is expressed in kilowatts (1,000
watts) or megawatts (1 million watts). Electric energy con-
sumption normally is given in kilowatts—hours — that is, the
number of kilowatts used times the number of hours of use.
Electricity is a clean, inexpensive and easily transmitted over
long distances. Since the 1880s electricity has had an ever-
increasing role in improving the standard of living. It now used
to operate lights, pumps, elevators, power tools, furnaces, re-
frigerators, air-conditioners, TV sets, and many other kinds of
equipment. It has been counted that in developed countries
about 45 % of the electric power is generally used for industrial
purposes, 32 % in homes, and more than 20 % in commercial
enterprises.

Vocabulary:

conversion — mpeodpazoBaHue, MPEeBpaIlICHUE;

to derive — U3BIEKaTh, MOTYYaTh;

internal-combustion engine — ABUraTenb BHYTPEHHETO
CTOpaHWsI,

fission — neneHue, pacuerieHue, parMeHTaIus;

portable — mopTaTUBHBIN, NEPEHOCHOH, TpaHCIIOPTa-
OCIbHBII;

exposure meter — 3KCIIOHOMET], CUETUUK BBIIEPIKKA

alternating current — nepeMeHHbIH TOK;

inexpensive — HEIOPOTOif;

furnace — meysn.

pump - Hacoc

elevator - mudr

power tool — AIeKTprUYecKnii HHCTPYMEHT

L Answer the following questions.
1. Where is electric power used?
2. What is the basic unit for measuring electric power?
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The most common first generation biofuels are listed
below.

Vegetable oil used as fuel

Edible vegetable oil is generally not used as fuel, but
lower quality oil can be used for this purpose. Used vegetable
oil is increasingly being processed into biodiesel, or (more rare-
ly) cleaned of water and particulates and used as a fuel. To en-
sure that the fuel injectors atomize the fuel in the correct pattern
for efficient combustion, vegetable oil fuel must be heated to
reduce its viscosity to that of diesel, either by electric coils or
heat exchangers. This is easier in warm or temperate climates.
Some companies offer engines that are compatible with straight
vegetable oil, without the need for after-market modifications.
Vegetable oil can also be used in many older diesel engines that
do not use common rail or unit injection electronic diesel injec-
tion systems. Due to the design of the combustion chambers in
indirect injection engines, these are the best engines for use
with vegetable oil. This system allows the relatively larger oil
molecules more time to burn.

Biodiesel and Biodiesel around the world

Biodiesel is the most common biofuel in Europe. It is
produced from oils or fats using trans esterification and is a lig-
uid similar in composition to fossil/mineral diesel. Its chemical
name is fatty acid methyl (or ethyl) ester (FAME). Oils are
mixed with sodium hydroxide and methanol (or ethanol) and
the chemical reaction produces biodiesel (FAME) and glycerol.
One part glycerol is produced for every 10 parts biodiesel.
Feedstocks for biodiesel include animal fats, vegetable oils,
soy, rapeseed, mustard, flax, sunflower, palm oil, hemp, field
pennycress, and algae. Pure biodiesel (B100) is by far the low-
est emission diesel fuel. Although liquefied petroleum gas and
hydrogen have cleaner combustion, they are used to fuel much
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to power certain automotive vehicles.

A current project for a 1.6 MW landfill power plant is
projected to provide power for 880 homes (the USA). It is esti-
mated that this will eliminate 3,187 tons of methane and directly
eliminate 8.756 tons of carbon dioxide release per year. This is
the same as removing 12,576 cars from the road, or planting
15,606 trees, or not using 359 rail cars of coal per year.

12.2. Liquid fuels for transportation

In some countries biodiesel is less expensive than con-
ventional diesel.

Most transportation fuels are liquids, because vehicles
usually require high energy density, as occurs in liquids and
solids. Vehicles usually need high power density as can be pro-
vided most inexpensively by an internal combustion engine.
These engines require clean burning fuels, in order to keep the
engine clean and minimize air pollution.

The fuels that are easier to burn cleanly are typically
liquids and gases. Thus liquids (and gases that can be stored in
liquid form) meet the requirements of being both portable and
clean burning. Also, liquids and gases can be pumped, which
means handling is easily mechanized, and thus less laborious.

First generation biofuels

«First-generation biofuels» are biofuels made from sug-
ar, starch, vegetable oil, or animal fats using conventional tech-
nology. The basic feedstocks for the production of first genera-
tion biofuels are often seeds or grains such as wheat, which
yields starch that is fermented into bioethanol, or sunflower
seeds, which are pressed to yield vegetable oil that can be used
in biodiesel. These feedstocks could instead enter the animal or
human food chain, and as the global population has risen their
use in producing biofuels has been criticized for diverting food
away from the human food chain, leading to food shortages and
price rises.
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3. How is electric power produced in large power sta-
tions transmitted?

4. Why is electric power considered to be the most
widespread?

5. Why it has improved the standard of living?

1.2. Power Engineering

Power engineering is the subfield of electrical engineer-
ing that deals with power systems, electric power transmission
and distribution, power conversion, and electromechanical de-
vices. A power engineer supervises, operates, and maintains
machinery and boilers that provide heat, power, refrigeration,
and other utility services to heavy industry and large building
complexes.

Power engineering was one of the earliest fields to be
exploited in electrical engineering. Early problems solved by
engineers include efficient and safe distribution of electric
power. Nikola Tesla was a notable pioneer in this field.

Power Engineering deals with the generation, transmis-
sion and distribution of electricity as well as the design of a
range of related devices. These include transformers, electric
generators, electric motors and power electronics.

In many regions of the world, governments maintain an
electrical network that connects a variety of electric generators
together with users of their power. This network is called a
power grid. Users purchase electricity from the grid. Power en-
gineers may work on the design and maintenance of the power
grid as well as the power systems that connect to it. Such sys-
tems are called on-grid power systems.

Power engineers may also work on systems that do not
connect to the grid. These systems are called off-grid power
systems and may be used in preference to on-grid systems for a
variety of reasons. For example, in remote locations it may be
cheaper for a mine to generate its own power rather than pay



for connection to the grid and in most mobile applications con-
nection to the grid is simply not practical.

Today, most grids adopt three-phase electric power with
an alternating current. This choice can be partly attributed to
the ease with which this type of power can be generated, trans-
formed and used. Often (especially in the USA), the power is
split before it reaches residential customers whose low-power
appliances rely upon single-phase electric power. However,
many larger industries and organizations still prefer to receive
the three-phase power directly because it can be used to drive
highly efficient electric motors such as three-phase induction
motors.

Vocabulary:

subfield —pa3men, yacTs;

transmission — epeaaya;

distribution — pacnipenenenue;

to supervise — HaOJIIOAATh, 3aBEIOBATh;
utility services — KOMMYyHaJIbHBIE CITY>KOBI;
to exploit — 3KCIITyaTupoOBaTh, UCIOIH30BATH;
range — JIMHHUSL, P,

power grid — sHEprocucTeMa

to purchase — mokynars;

maintenance — 00CITyKUBaHHE;

remote locations — oT/1ajIeHHbIE PaliOHBbI;
to split — pa3gensrp.

1.3. Transformers
Transformers play an important role in power transmis-
sion because they allow power to be converted to and from
higher voltages. This is important because higher voltages suf-
fer less power loss during transmission. For these reasons, elec-
trical substations exist throughout power grids to convert power
to higher voltages before transmission and to lower voltages
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waste. Biomass can come from waste plant material. The use of
biomass fuels can therefore contribute to waste management as
well as fuel security and help to prevent global warming,
though alone they are not a comprehensive solution to these
problems.

12.1. Energy from bio waste

Filtered waste vegetable oil. Using waste biomass to
produce energy can reduce the use of fossil fuels, reduce green-
house gas emissions and reduce pollution and waste manage-
ment problems. A recent publication by the European Union
highlighted the potential for waste-derived bioenergy to con-
tribute to the reduction of global warming. The report conclud-
ed that 19 million tons of oil equivalent is available from bio-
mass by 2020, 46 % from bio-wastes: municipal solid waste
(MSW), agricultural residues, farm waste and other biode-
gradable waste streams.

Landfill sites generate gases as the waste buried in them
undergoes anaerobic digestion. These gases are known collec-
tively as landfill gas (LFG). This is considered a source of re-
newable energy, even though landfill disposal is often non-
sustainable. Landfill gas can be burned either directly for heat or
to generate electricity for public consumption. Landfill gas con-
tains approximately 50 % methane, the gas found in natural gas.

If landfill gas is not harvested, it escapes into the atmos-
phere: this is undesirable because methane is a greenhouse gas
with much more global warming potential than carbon dioxide.

It was recently discovered that living plants also pro-
duce methane.

Anaerobic digestion can be used as a waste management
strategy to reduce the amount of waste sent to landfill and gen-
erate methane, or biogas. Any form of biomass can be used in
anaerobic digestion and will break down to produce methane,
which can be harvested and burned to generate heat, power or
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unlike fossil fuels, which return carbon that was stored beneath
the surface for millions of years into the atmosphere, biofuels
can produce energy without causing a net increase of atmos-
pheric carbon. This is because as new plants are grown to pro-
duce fuel, they remove the same amount of CO2 from the at-
mosphere as they will release as fuel.

Unit 12. BIOMASS

Sugar cane can be used as a biofuel or food.

Biomass is material derived from recently living organ-
isms. This includes plants, animals and their by-products. For
example, manure, garden waste and crop residues are all
sources of biomass. It is a renewable energy source based on
the carbon cycle, unlike other natural resources such as petrole-
um, coal, and nuclear fuels.

Animal waste is a persistent and unavoidable pollutant
produced primarily by the animals housed in industrial sized
farms. Researchers from Washington University have figured
out a way to turn manure into biomass. In April 2008 with the
help of imaging technology they noticed that vigorous mixing
helps microorganisms turn farm waste into alternative energy,
providing farmers with a simple way to treat their waste and
convert it into energy.

There are also agricultural products specifically grown
for biofuel production including corn, switch grass, and soy-
beans, primarily in the United States; rapeseed, wheat and sugar
beet primarily in Europe; sugar cane in Brazil; palm oil in
South-East Asia; sorghum and cassava in China.. Hemp has
also been proven to work as a biofuel. Biodegradable outputs
from industry, agriculture, forestry and households can be used
for biofuel production, either using anaerobic digestion to pro-
duce biogas, or using second generation biofuels; examples in-
clude straw, timber, manure, rice husks, sewage, and food
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suitable for appliances after transmission.

Power engineering is usually broken into three parts:

— Generation

Generation is converting other forms of power into elec-
trical power. The sources of power include fossil fuels such as
coal and natural gas, hydropower, nuclear power, solar power,
wind power and other forms.

— Transmission

Transmission includes moving power over somewhat
long distances, from a power station to near where it is used.
Transmission involves high voltages, almost always higher than
voltage at which the power is either generated or used. Trans-
mission also includes connecting together power systems
owned by various companies and perhaps in different states or
countries.

— Distribution

Distribution involves taking power from the transmis-
sion system to end users, converting it to voltages at which it is
ultimately required.

Electricity distribution is the penultimate stage in the
delivery (before retail) of electricity to end users. It is generally
considered to include medium-voltage (less than 50 kV) power
lines, electrical substations and pole-mounted transformers,
low-voltage (less than 1000 V) distribution wiring and some-
times electricity meters.

In the early days of electricity generation to about 1900,
direct current DC generators were connected to loads at the
same voltage. The generation, transmission and loads had to be
of the same voltage because there was no way of changing DC
voltage levels, other than inefficient motor-generator sets. Low
DC voltages were used (on the order of 100 volts) since that
was a practical voltage for incandescent lamps, which were
then the primary electrical load. The low voltage also required
less insulation to be safely distributed within buildings.
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The losses in a cable are proportional to the square of
the current, the length of the cable, and the resistance of the
material, and are inversely proportional to cross-sectional area.
Early transmission networks were already using copper, which
is one of the best economically feasible conductors for this ap-
plication. To reduce the current and copper required for a given
quantity of power transmitted would require a higher transmis-
sion voltage, but no convenient efficient method existed to
change the voltage level of DC power circuits. To keep losses
to an economically practical level the Edison DC system need-
ed thick cables and local generators. Early DC generating
plants needed to be within about 1.5 miles of the farthest cus-
tomer to avoid the need for excessively large and expensive
conductors.

Electricity has been generated for the purpose of power-
ing human technologies for at least 120 years from various
sources of energy. The first power plants were run on wood,
while today we rely mainly on petroleum, natural gas, coal, hy-
droelectric and nuclear power and a small amount from hydro-
gen, solar energy, tidal harnesses, wind generators, and geo-
thermal sources.

Vocabulary:

power loss — moTepu AMEeKTPOIHEPTHA

fossil fuels — mose3HpIe UCKOMaeMbIe

penultimate — npeanocaeHUH

pole-mounted station — (pamuo)cTaHIus, YCTaHOBIICH-
Has Ha MauTe

incandescent lamp — 1amna HakaJIMBaHUS

insulation — u3oJAIUA

inversely proportional — 06paTHO pONOPLMOHATBHBIH

step-up — MOBBIIIICHUE, YBEIMUEHNE TOKA (HATIPSHKCHUS )

excessively — ypesmMepHo

dependable — HagexxHBIN

12

Unit 11. BIOFUELS

Biofuel is defined as solid, liquid or gaseous fuel de-
rived from relatively recently dead biological material and is
distinguished from fossil fuels, which are derived from long
dead biological material. Theoretically, biofuels can be pro-
duced from any (biological) carbon source; although, the most
common sources are photosynthetic plants. Various plants and
plant-derived materials are used for biofuel manufacturing.
Globally, biofuels are most commonly used to power vehicles,
heating homes, and cooking stoves. Biofuel industries are ex-
panding in Europe, Asia and the Americas. Recent technology
even allows for the conversion of pollution into renewable bio
fuel. Agrofuels are biofuels which are produced from specific
crops, rather than from waste processes such as landfill off-
gassing or recycled vegetable oil.

There are two common strategies of producing agro-
fuels. One is to grow crops high in sugar (sugar cane, sugar
beet, and sweet sorghum) or starch (corn/maize), and then use
yeast fermentation to produce ethyl alcohol (ethanol). The sec-
ond is to grow plants that contain high amounts of vegetable
oil, such as oil palm, soybean, and algae. When these oils are
heated, their viscosity is reduced, and they can be burned di-
rectly in a diesel engine, or they can be chemically processed to
produce fuels such as biodiesel. Wood and its byproducts can
also be converted into biofuels such as wood gas, methanol or
ethanol fuel. It is also possible to make cellulose ethanol from
non-edible plant parts, but this can be difficult to accomplish
economically.

Biofuels are discussed as having significant roles in a
variety of international issues, including: mitigation of carbon
emissions levels and oil prices, the «food vs fuel» debate, de-
forestation and soil erosion, impact on water resources, and en-
ergy balance and efficiency. The use of biofuels reduces de-
pendence on petroleum and enhances energy security. Also,
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6. to extract; 6. 110 CPaBHEHHUIO C;

7. fluid pressure; 7. CKOPOCTh BETPA;
8. interface; 8.IpSIMOYTOJIbHBIN OETOHHBIN ALIHK;
9. absorber; 9. U3BJIEKATh;

10. small height; 10. ycTpoiicTBO;

11. submerged structure; 11. mpoMeXyTOK BpEMEHHU;
12. air chamber; 12. Bo3nymiHas kamepa;

13. axial-flow turbine; 13.mporiecc npeodpa3oBaHus;
14. rectifying air valves; 14.nornomaromas CTpykTypa;
15. rectangular concrete box; 15. nuHa o rpeOHIO BOJIHBL;
16. device; 16. oceBast ruapoTypOUHa;

17. in comparison with; 17.pexTuduKanmoHHbIE BO3TYIII-

HBIC KJIaIIaHbI

V. Read the text and say whether the statements are true
or false according to the text:

1. Wave energy can be considered as a concentrated
form of lunar energy.

2. Energy is stored in waves as both potential energy
and kinetic energy.

3. Power is concentrated at each stage in the transfor-
mation process.

4. Wave energy converters extract energy from the
Earth and convert it to a more useful form, usually as fluid
pressure or mechanical motion.

5. There are over 1000 patents for very varied designs of
wave energy converters.

6. Wave energy is mainly at the construction stage.

7. The water trapped in the reservoir flows back to the
sea through a conventional collector.

8. Many energy and engineering companies are starting
to show a growing interest in these technologies.

60

byproduct — moOOUYHBIN TPOTYKT

distinct from — OTAMYHBINA OT (OTIMYUTEITLHBIN)

landfill — 3akanbpIBaHKEe MycOpa B OTXOJIOB

overhead power transmission lines — BepxHUE JHMHHH
nepeaay

superconductor — CBEpXIPOBOIHHUK

reliable — HaexHBIN

deregulation — mpekpalieHue peryaupoBaHus

L Answer the following questions.

1. What are the main parts of power engineering?

2.Explain the processes of generation, distribution and
transmission.

3. How can one achieve efficiency?

4. What is the main negative impact on the environment?

1I. Complete the sentences according to the text:

1. Transformers play an important role in power trans-
mission because ...

2. Electricity generation is the first process in...

3. Electricity has been generated for the purpose of...

4. The first power plants were run on...

5. Electric power transmission is one process in ...

6. Centralized power generation became possible when ...

7. Electricity is usually transmitted over long distance ...

8. Engineers design transmission networks to ...

9. The capital cost of electric power stations is ...

10. Efficiency is improved by ...

1Il. Say whether the following statements are true or
false according to the text:

1. As the voltage steps up, the current steps up too.

2. Power engineering is usually broken into three parts:
generation, distribution, transmission.

13



3. The losses in a cable are proportional to the square of
the current, the length of the cable, and the resistance of the
material, and are inversely proportional to cross-sectional area.

4. Early transmission networks were already using cop-
per, which is one of the worst economically feasible conductors
for this application.

5. Transmission includes moving power over somewhat
long distances, from a power station to near where it is used.

6. Electricity is usually transmitted over long distance
through underground power transmission lines.

7. Overhead power transmission is used only in densely
populated areas (such as large cities).

8. Transmission networks use components such as pow-
er lines, cables, circuit breakers, switches and transformers.

9. Electricity generation is the first process in the deliv-
ery of electricity to consumers.

10. The electric power transmission and electricity dis-
tribution are not important.

11. Typically, power transmission is between the power
plant and a substation near a populated area.

12. A transmission grid is a network of power stations,
transmission circuits, and substations.

1V. Speak on the interesting facts about distribution,
generation and transmission of electricity. Express your point
of view, using the following phrases and word combinations.

— In my opinion...

— To my mind...

— The fact is...

— To start with...

— I think/believe...

— The thing is that...

— As far as [ know...
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8. When will wave energy start to play an increasingly
important role complementing other renewable and conven-
tional energy technologies?

1I. Give the Russian equivalents to the following word
combinations from the text:

— wave energy;

—wind speed;

-— original solar power levels;

— wave energy converters;

—mean sea level;

— conventional low-head hydroelectric generator;

— self-rectifying air turbine;

— axial-flow turbine;

—steel pendulum flap;

— wave power generation.

1II. Find in the text the synonyms to the following words:
a) to transmit

b) quantity

¢) space of time

d) decrease

e) detailed

f) include

g) use

h) anticipate

1V. Find in the Russian equivalents to the English words
and word combinations:

1. water particles; 1. HeGoJIbIIIast BHICOTA,
2. wind speed; 2. IOBEPXHOCTH;
3. the length of time; 3. maBJIEHUE KUIKOCTH;
4. transformation process; 4. OTJIOTUTENb;

5

5. crest length; . YaCTHIIBI BOJIEL,
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varied — pa3nu4HbIi, pa3HOOOpa3HbIN;

comprehensive review — BCECTOPOHHUH, TIOJTHBIN 0030p;

to deploy — pa3memars;

shoreline — 6eperoBas JTHHUS;

in height — o BrICOTE;

to comprise — BKIJIIOUHNTD;

to submerge — morpyxars (1107 BOAY);
incident wave — mmagarolast BOJIHa;

to draw — TaIuTk;

application — mpuMeHEHHE;

to hinge — npuKpensThH;

to envisage — paccMaTpUBarTh;

to complement — TOMOTHSATE;

potable water — muTheBas BOJ1a;

to swing — KauaThCsl, paCKaunBaThCS;
tapered channel — cyxuBatronuiics kaHa,
to funnel — mpoBOIUTH Uepe3 y3Kuil MPOXo;
to overtop — NPEBLIIATD;

to trap — yaep:KHUBaTh,

low head — manbrit Hamop;

aperture — OTBEPCTHE;

pivoting — Bpamaromuics;

flap — 3acionka.

1. Answer the following questions:
1. What is the process of wave forming?

1.4. Thermal Power Station

A modern thermal power station is known to consist of
four principal components, namely, coal handling and storage,
boiler house, turbine house, switchgear.

Besides the principal components mentioned above
there are many additional parts of the plant. The most important
of them is the turbo-generator in which the current is actually
generated.

A steam turbine requires boilers to provide steam. Boil-
ers need a coal-handling plant on the one hand and an ash-
disposal plant on the other. Large fans are quite necessary to
provide air for the furnaces. Water for the boilers requires feed
pumps. Steam must be condensed after it has passed through
the turbines, and this requires large quantities of cooling water.
The flue gases carry dust which must be removed by cleaning
the gases before they go into the open air.

A modern thermal power-station is equipped with one
or more turbine generator units which convert heat energy into
electric energy. The steam to drive the turbine which, in its
turn, turns the rotor or revolving part of the generator is gener-
ated in boilers heated by furnaces in which one of three fuels
may be used — coal, oil, or natural gas. Coal continues to be the
most important and most economical of these fuels.

Vocabulary:
thermal power station - TemoBas JIEKTPOCTAHIINS,

2. What does the size of the resulting waves depend on? coal handling — noxaya yraus (Tomnka);

3. What is the role of energy converters? storage — 0aza, CKJIaJI, XpaHWINIIIE;
4. How many patents are there for very varied designs boiler house — OoitnepHas; KOTEIbHOE TOMEICHHE;

of wave energy converter? turbine house — TypOMHHBINM (MAaITUHHBIN) 3211 (JIEKTPO-
5. What stage is wave energy mainly at? cranuuu uinu '0C);
6. What can you say about tapered channel? switchgear — pacnpenenuTenbHOe YCTPOKWCTBO, KOMMY-
7. What is the different between OWC and pivoting flap TAI[MOHHOE 000PYAOBaHHE;

devices?
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1. Answer the following questions:

1. What are the main components of the thermal power
station?

2. Where are thermal power stations economically
sound?

3/ What can you say about environmental impact of
these stations?

4. Name thermal power stations in your region and ex-
plain the great use of them.

11. Complete the sentences according to the text:

a) A modern thermal power station consists of ...

b) The most important part is ...

¢) A steam turbine requires ...

d) Boilers need two kinds of plants, they are ...

e) The flue gases carry dust which ...

f) The modern thermal power station is equipped with ...

1II. Name the famous thermal power stations in your re-
gion. Describe some peculiarities and their specifications. Ex-
press your point of view, using the following phrases and word
combinations:

— In my opinion...

— To my mind...

— The fact is...

— To start with...

— I think/believe...

— The thing is that...

— As far as [ know...

Unit 2. RUSSTIAN ENERGY RESOURCES

Russia has enormous energy resources and deposits of
many different minerals. Most of the raw materials required by
modern industry are found within the country. Russia has the
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(or pressure) of a wave causes relative motion between an ab-
sorber and a reaction point.

There are over 1000 patents for very varied designs of
wave energy converters. However, several comprehensive re-
views of wave energy show that wave energy is mainly at the R
& D stage, with only a small range of devices having been test-
ed or deployed in the oceans. Of these, the main types are:

Tapered Channel — this is a tapering collector which
funnels incoming waves into a shoreline reservoir, which is set
at a small height above mean sea level. The shape of the collec-
tor is such that, as it narrows, the wave traveling down it in-
creases in height until it overtops the channel and flows into the
reservoir. The water trapped in the reservoir flows back to the
sea through a conventional low-head hydroelectric generator.
The largest plant of this size was 350 kWe but there are cur-
rently plans for a 1.1 MWe scheme in Java.

Oscillating Water Column (OWC) — it comprises a par-
tially submerged structure forming an air chamber, with an un-
derwater aperture. This encloses a volume of air, which is com-
pressed as the incident wave makes the free surface of the water
rise inside the chamber. The compressed air can escape through
an aperture above the water column which leads to a turbine
and as the water inside falls, the air pressure is reduced and air
is drawn back through the turbine. Both conventional and self-
rectifying air turbines have been proposed. The axial-flow
Wells turbine is the best known turbine for this kind of applica-
tion and has the advantage of not requiring rectifying air valves.

Vocabulary:

mean — CpeIHUK;

hence — cnegoBaTenbHO;

transformation process — nmpouecc npeodpazoBaHMUs;
to require — TpeOOBATH;

to cause — BBI3BIBATh, 3aCTABIISTH;

relative motion — OTHOCHTEILHOE IBMKEHUE;
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Vocabulary:

solar energy — corHeuHast SHEPTHS;

to vaporize — UCTIapsThCs;

exhaustible sources — ucueprnaeMbie HCTOUHUKHU;

solar technology — renmorexHosorus;

to focus — codupats, HOKyCHPOBATH;

focusing device — okycupyroriee ycTpoicTBo;

solar cooling — coTHEUHOE OXJIAXKICHUE;

photovoltaic power — ¢poTodsieKTprudecKas SJHEPTUs;

concentrator — KOHIICHTPATOP;

module unit — MOTyTEHOE YCTPOMCTBO;

to reflect — mpeTOMIATH JTy4H;

grid-connected PV system — ¢oToanekrpuueckas craH-
IUs1, COCTMHEHHAS C AJIEKTPOCETHIO.

Unit 10. WAVE ENERGY

Wave energy can be considered as a concentrated form
of solar energy. Winds are generated by the different heating of
the earth and as they pass over open bodies of water, they trans-
fer some of their energy to form of waves. Energy is stored in
waves as both potential energy (in the mass of water displaced
from the mean sea level) and kinetic energy (in the motion of
the water particles). The amount of energy transferred and
hence the size of the resulting waves, depends on the wind
speed, the length of time for which the wind blows and the dis-
tance over which it blows. Power is concentrated at each stage
in the transformation process, so that the original solar power
levels of typically — 100 W/m2 can be transformed into waves
with power levels of over 1000 kW per meter of wave crest
length.

Wave energy converters extract energy from the sea and
convert it to a more useful form, usually as fluid pressure or
mechanical motion. This requires an interface where the force
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largest coal reserves among the former Soviet republics. The
biggest fields lie in the remote Tunguska and Lena basins of East
Siberia and the Far East, but these are largely untapped, and the
bulk of output comes from more southerly fields along the
Trans-Siberian Railroad. About three-fourths of Russia's coal is
produced in Siberia — some two-fifths from the Kuznetsk Basin
alone and the remainder from the Kansk-Achinsk, Chere-
mkhovo, and South Yakut basins and numerous smaller sources.
The production of hard coal in the European section is mainly in
the eastern Donets Basin and, in the Arctic, in the Pechora Basin
around Vorkuta; the large Moscow Basin (entirely) and the small
Urals fields (mainly) are sources of lignite.

The Russian Federation is one of the world's leading
producers of oil and natural gas. The great bulk of the supply
comes from the huge fields that underlie the northern part of the
West Siberia region. Another significant source is from the
Volga-Ural zone, and the remainder is derived mainly from the
Komi—Ukhta field (North region); the North Caucasus region,
once the U.S.S.R.'s leading producer, is now of little im-
portance. Extensive pipeline systems link the producing dis-
tricts to all regions of the federation, the neighbouring former
Soviet republics, and, across the western frontier, numerous
European countries. Much of the fuel produced in Russia is
converted to electricity, about three-fourths of which is gener-
ated in thermal stations; some two-thirds of thermal generation
is from oil and gas. The remaining power output is produced by
hydroelectric and nuclear plants. Most of the hydroelectricity
comes from huge stations on the Volga, Kama, Ob, Yenisey,
Angara, and Zeya rivers. Nuclear power production expanded
rapidly before development was checked by the Chernobyl ac-
cident. Much of Siberia's electricity output is transmitted to the
European region along high —voltage lines.

1. Answer the following questions:
1) Which is the richest region of raw materials in Russia?
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2) What can you say about energy resources?

3) What is Siberia full of?

4) Where is the main production of hard coal?

5) What are the main deposits of natural gas?

6) Where does the most of the electricity come from?

1I. Say whether the following statements are true or
false according to the text:

1. Russia has limited energy resources and deposits of
many different minerals.

2. Fuel and power Russia has by far the largest coal re-
serves among the former Soviet republics.

3. About three-fourths of Russia's coal is produced in
Siberia.

4. Our country is one of the world's leading producers of
oil and natural gas.

5. The great bulk of the supply comes from the huge
fields that underlie the south part of the East Siberia region.

6. Much of the fuel produced in Russia is converted to
electricity.

7. The remaining power output is produced by hydroe-
lectric and nuclear plants.

Unit 3. FACTS ABOUT HYDROPOWER

Worldwide, about 20 % of all electricity is generated by
hydropower. Hydroelectric power plants convert the kinetic
energy contained in falling water into electricity. The energy in
flowing water is ultimately derived from the sun, and therefore
constantly being renewed. Energy contained in sunlight evapo-
rates water from the oceans and deposits it on land in the form
of rain. Differences in land elevation result in runoff, and allow
some of the original solar energy to be captured as hydroelec-
tric power.
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England. By 1995, passenger boats incorporating PV (pressure-
velocity) panels began appearing and are now used extensively.
In 1996, Kenichi Horie made the first solar powered crossing of
the Pacific Ocean, and the sun 21 catamaran made the first solar
powered crossing of the Atlantic Ocean in the winter of 2006—
2007. There are plans to circumnavigate the globe in 2010.

9.4. Energy storage methods

Solar Two's thermal storage system generated electricity
during cloudy weather and at night.

Storage is an important issue in the development of so-
lar energy because modern energy systems usually assume con-
tinuous availability of energy. Solar energy is not available at
night, and the performance of solar power systems is affected
by unpredictable weather patterns; therefore, storage media or
back-up power systems must be used.

Thermal mass systems can store solar energy in the
form of heat at domestically useful temperatures for daily or
seasonal durations. Thermal storage systems generally use
readily available materials with high specific heat capacities
such as water, earth and stone. Well-designed systems can low-
er peak demand, shift time-of-use to off-peak hours and reduce
overall heating and cooling requirements.

Phase change materials such as paraffin wax and Glau-
ber's salt are another thermal storage media. These materials are
inexpensive, readily available, and can deliver domestically
useful temperatures (approximately 64 ©°C). The «Dover
House» (in Dover, Massachusetts) was the first to use a Glau-
ber's salt heating system, in 1948.

Solar energy can be stored at high temperatures using
molten salts. Salts are an effective storage medium because
they are low-cost, have a high specific heat capacity and can
deliver heat at temperatures compatible with conventional pow-
er systems.
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Sun. Active solar technologies increase the supply of energy
and are considered supply side technologies, while passive so-
lar technologies reduce the need for alternate resources and are
generally considered demand side technologies.

9.3. Solar vehicles

Australia hosts the World Solar Challenge where solar
cars like the Nuna3 race through a 3,021 km course from Dar-
win to Adelaide. Development of a solar powered car has been
an engineering goal since the 1980s. The World Solar Chal-
lenge is a biannual solar-powered car race, where teams from
universities and enterprises compete over 3,021 kilometers
across central Australia from Darwin to Adelaide. In 1987,
when it was founded, the winner's average speed was 67 kilo-
meters per hour (42 mph) and by 2007 the winner's average
speed had improved to 90.87 kilometers per hour. The North
American Solar Challenge and the planned South African Solar
Challenge are comparable competitions that reflect an interna-
tional interest in the engineering and development of solar
powered vehicles.

Some vehicles use solar panels for auxiliary power,
such as for air conditioning, to keep the interior cool, thus re-
ducing fuel consumption.

There is a new concept that may be developed by Gen-
eral Motors, Ford and Chrysler in a Manhattan Project ap-
proach in return for their Bail Out Money. In this approach
Overhead Solar Panels and wires are installed above Diamond
Lanes on the nation's freeways. Concurrently, new electric cars
are produced that do not require batteries, but are recharged as
they run down the Electrified Freeway. This system could also
control the navigation of all electric vehicles allowing the driv-
er and passengers to be connected to the Internet getting work
done or being entertained.

In 1975, the first practical solar boat was constructed in
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Hydropower is currently the world’s largest renewable
source of electricity, accounting for 6 % of world’s electricity.
In Canada, hydroelectric power is abundant and supplies 60 %
of our electrical needs. The USA is the second largest producer
of hydropower in the world. Canada is number one. Norway
produces more than 99 % of its electricity with hydropower.

New Zealand uses hydropower for 75 % of its electricity.
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Vocabulary:

hydropower — ruaposnepreTuka;

to evaporate — ucnapsTh,

runoff — o0bewMm;

to deposit — ocaxxaTbes;

to derive from — monyuyaTs, U3BJICKATh;

to account for — HaCYUTHLIBATE;

residential customer — ObITOBOI MOTpEOUTEIND;
abundant — nmeromuiics B U300UINH;

a great deal of — Gosbi10€ KOJI-BO.
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1. Answer the following questions:

1. How much electricity is produced by hydropower?

2. Why is the energy in flowing water being constantly
renewed?

3. What can you say about hydropower in Canada?

4. What country produces more than 99 % of its elec-
tricity with hydropower?

5. What is the second largest producer of hydropower in
the world?

1. Match the English phrases corresponding to their
Russian equivalents:
. falling water
. ultimately
. differences
. land elevation

1 1. 0oabIIOE KOJI-BO

2 2. MOTpEOHOCTH B SHEPTHUH

3 3. majgaromast Boja

4 4. 00beM 0CaIKOB

5. rainfall runoff 5. TIOJIHOCTBIO
6. energy supply 6. UMEIOIIHNIICS B N300MITNHT
7. abundant 7. paznuuuns
8. electrical needs 8
9. a great deal of 9
10. consumers 1

. TIOJTHSITHE 3eMITH
. BHEPTOPECyPCHI
0. moTpeburenu

1Il. Express your own opinion about hydropower using
the following phrases:

— In my opinion...

— To my mind...

— The fact is...

— To start with...

— I think/believe...

— The thing is that...

— As far as [ know...
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5. It is the prime example of confluence, rather than
conflict, of environmental and economic wellness.

6. Expensive, high-grade focusing devices could have
been available by easy mass-production in the 70s.

7. That is not to say that working for SE can be dangerous.

9.1. Insolation and Solar radiation

Solar energy is the light and radiant heat from the Sun
that influences Earth's climate and weather and sustains life.
Solar power is sometimes used as a synonym for solar energy
or more specifically to refer to electricity generated from solar
radiation. Since ancient times solar energy has been harnessed
by humans using a range of technologies. Solar radiation along
with secondary solar resources such as wind and wave power,
hydroelectricity and biomass account for most of the available
renewable energy on Earth.

Solar energy technologies can provide electrical genera-
tion by heat engine or photovoltaic means; space heating and
cooling in active and passive solar buildings; potable water via
distillation and disinfection, day lighting, hot water, thermal
energy for cooking, and high temperature process heat for in-
dustrial purposes.

9.2. Applications of solar technology

Solar energy refers primarily to the use of solar radia-
tion for practical ends. All other renewable energies other than
geothermal derive their energy from the sun.

Solar technologies are broadly characterized as either
passive or active depending on the way they capture, convert
and distribute sunlight. Active solar techniques use photovolta-
ic panels, pumps, and fans to convert sunlight into useful out-
puts. Passive solar techniques include selecting materials with
favorable thermal properties, designing spaces that naturally
circulate air, and referencing the position of a building to the
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1I. Find the Russian equivalents to the following English
words and word combinations.

1. powerful obstruction; 1. Bo Bcem MupE;

2. to drive; 2. oTIaBaTh ceOe OTYET;

3. the thirst; 3. UMETH 1OCTYI K;

4. prehistoric times; 4. CHIIBHOE TIPETSITCTBHUC;

5. associated with; 5. oco0as Bpaxx1eOHOCTb;

6. especially; 6. TOOYXaTh;

7. to be aware of; 7. HaIU4KE;

8. widespread; 8. Kaxna;

9. to fear; 9. IpPUBOJIUTH B IBUKCHUC;

10. immediately; 10. 6osaTHCH;

11. confluence; 11. 06x0auTh IPOOIEMBI;

12. worldwide; 12. coctaBisTh IpodIeMy;

13. inexpensive; 13. ocobenHo;

14. to induce; 14. nouctopuvecKue BpeMeHa;
15. to bypass the problems; 15. omacHsrii;

16. dangerous; 16. cBSI3aHHBII C;

17. to constitute a problem; 17. Hemoporoii;

18. to have access to it; 18. mepeceueHre MHCHUIA;

19. special hostility; 19. mmpoko pacnpocTpaHEeHHBbIN;
20. availability; 20. HeEMeUIEHHO.

III. Read the text and say whether the statements are
true or false according to the text:

1. The sun is our most important source of energy.

2. It could provide all the energy needed by a modern
industrial society worldwide for the indefinite future; which no
‘conventional’ energy source could do.

3. In the 1970s, there was widespread enthusiasm, and a
genuine grassroots movement emerged in the USA, in anticipa-
tion of an imminent transition to an economy based on the nu-
clear energy.

4. New solar technologies could easily have supplied a
double-digit percentage of energy used by now.
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3.1. Environment

Hydropower is clean. It prevents the burning of 22 bil-
lion gallons of oil or 120 million tons of coal each year. Hydro-
power doesn’t produce greenhouse gases or other air pollution.
Hydropower leaves behind no waste. Reservoirs formed by hy-
dropower projects have expanded water-based recreation re-
sources, and they support diverse, healthy, and productive fish-
eries. In fact, catch rates are substantially higher on hydropower
reservoirs than natural lakes.

Hydropower is the most efficient way to generate elec-
tricity. Modern hydroturbines can convert as much as 90 % of
the available energy into electricity. The best fossil fuel plants
are only about 50 % efficient.

Hydropower is the leading source of renewable energy.
It provides more than 97 % of all electricity generated by re-
newable sources. Other sources including solar, geothermal,
wind and biomass account for less than 3 % of renewable elec-
tricity production.

Reservoirs formed by hydroelectric dams provide many
water-based recreational opportunities including fishing, water
sports, boating, and water fowl hunting. Hydro-operators own a
significant amount of land around many reservoirs that is open
to the public for uses including hiking, hunting, snowmobiling,
and skiing. Hydro-operators provide many recreation facilities
at their hydropower projects including boat landings, swim-
ming beaches, restrooms, picnic and fishing areas, nature trails
and parking facilities.

Hydroelectric power has always been an important part
of the world’s electricity supply, providing reliable, cost-
effective electricity, and will continue to do so in the future.
Hydropower has environmental impacts which are very differ-
ent from those fossil fuel power plants. The actual effects of
dams and reservoirs on various ecosystems are only now be-
coming understood. The future of hydroelectric power will de-
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pend on future demand for electricity, as well as how societies
value the environmental impacts of hydroelectric power com-
pared to the impacts of other sources of electricity.

nies tied to them have access to it, it can be an advantage for
many more people than associated with those companies.
Without first concentrating the sunlight, however, it

Vocabulary:

environmental impacts — BO3/1eliCTBHE Ha OKp. CPENY;
to weigh — B3BeIINUBATS;

pollutant — 3arps3HAIONMINI areHT;

to submerge — moArpykath MO BOAY, 3aTOILISATH;

to decay — pa3pymaThcs, pa3yiararbcs;

flooding — 3aToruienue;

hazard — onmacHOCTB;

to threaten — yrpoxars;

to assess — OIICHUBATh,

to result in — TPUBOIUTH K ;

to refurbish — mogHOBIIATE, OCBEKATE;

hydroplant — I'DC, pabotaromasi B €CTECTBEHHOM pe-

KUME PEKU.

1. Give the Russian equivalents to the following English

word combinations from the text:

— hydroelectric power plants;

— standard atmospheric pollutants;
— fossil fuel fired power plants;

— greenhouse gases;

— hydroelectric facilities;

— high water periods;

— health hazard;

— hydroelectric power construction;
— low head turbines.

II. Say whether the following statements are true or

false according to the text:

a) Until recently there was an almost universal belief
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would really be too diffuse for important uses such as solar (ab-
sorption) cooling, thermal electricity generation or substantial
cost-effective photovoltaic power. That explains the special
hostility to availability of inexpensive concentrators by those in
control. It could have led to major solar proliferation long ago.

days?

Vocabulary:

deliberate - HaMepeHHBIH, XOPOIIO 00 TyMaHHBIH;
obstruction — momexa, MpenAaTCTBUE;

to drench — opomiaTs, 3arpsi3HeHUE;

profitably — ¢ BbITo10#, TPHOBLIBIO TPOMAYHUBATH;
pollution —;

sacrifice — >xepTBa;

genuine — UCTUHHBIN;

anticipation — o’kuJ1aHu€, TPETIYBCTBHE,
imminent — HEU30CHKHBII;

grassroots — 6a3a, Hayano;

to confine — orpaHu4MBaTH;

niche markets — ppIHOUHBIE HUIIIH;

phony — ¢anbInBBIif;

boon — Oiaro;

diffuse — paccessHHBII.

1. Answer the following questions related to the text:
1. What is the sun for our life?

2. What could the sun provide for the mankind nowa-

3. When and why was a widespread enthusiasm con-

cerning solar energy?

4. What is the main key to serious direct solar energy?
5. What are the problems associated with solar progress?
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effort is expended to make them believe that it would require
economic sacrifices rather than benefits.

In the 1970s, there was widespread enthusiasm, and a
genuine grassroots movement emerged in the USA, in anticipa-
tion of an imminent transition to an economy based on the solar
sources of energy that came in the wake of the first «oil shock»
(1973). There are some, who fear a transition to solar power,
and they are very powerful and determined.

Instead of being confined to a few small «niche mar-
kets», new solar technologies could easily have supplied a dou-
ble-digit percentage of energy used by now. All that we main-
tained at the time was that it could be very substantial starting
profitably almost immediately. It is the prime example of con-
fluence, rather than conflict, of environmental and economic
wellness. It is essential for sustainable development worldwide,
i.e. also in industrial countries. The main key to serious direct
solar energy is that the sunlight first be focused, concentrated.
Inexpensive, high-grade focusing devices could have been
available by easy mass-production in the 70s.

There have been problems associated with solar pro-
gress. Of those generally cited, some are real, some phony. The
former can induce easy rejection or a search for solutions or
ways to bypass the problems. An example for direct solar ener-
gy (SE) is that the sun doesn’t always shine even in California.
There are various ways to tackle that problem. A claim made
that solar energy is more dangerous than the nuclear fission
power, because installers fall off ladders, is a good example of
the phony kind. That is not to say that working for solar energy
can’t be dangerous.

Some aspects of SE constitute a problem for some but a
boon to others. Probably the main example cited as problem is
its «diffuse» nature. To the extent that means the sun shines on
every field and roof, rather than concentrating its blessings onto
where only giant regional utilities and polluting energy compa-
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that hydropower was a clean and environmentally safe method
of producing electricity.

b) Hydroelectric power plants emit the standard atmos-
pheric pollutants such as carbon dioxide or sulfur dioxide.

¢) Hydroelectric power plants result in the risks of radi-
oactive contamination.

d) The most obvious impact of hydroelectric dams is the
flooding of vast areas of land, much of it previously forested or
used for agriculture.

e) The actual amount of electricity which will ever be
generated by hydropower will be much more than the theoreti-
cal potential.

111. Express your own opinion about environment using
the following phrases:

— In my opinion...

— To my mind...

— The fact is...

— To start with...

— I think/believe...

— The thing is that...

— As far as [ know...

3.2. Hydroelectricity

Hydraulic turbine and electrical generator.

Hydroelectric power now supplies about 19 % of world
electricity. Large dams are still being designed. Apart from a few
countries with an abundance of hydro power, this energy source
is normally applied to peak load demand, because it is readily
stopped and started. It also provides a high-capacity, low-cost
means of energy storage, known as «pumped storage».

Hydropower produces essentially no carbon dioxide or
other harmful emissions, in contrast to burning fossil fuels, and
is not a significant contributor to global warming through CO,.
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Hydroelectric power can be far less expensive than elec-
tricity generated from fossil fuels or nuclear energy. Areas with
abundant hydroelectric power attract industry.

The chief advantage of hydroelectric dams is their abil-
ity to handle seasonal (as well as daily) high peak loads. When
the electricity demands drop, the dam simply stores more water
(which provides more flow when it releases). Some electricity
generators use water dams to store excess energy (often during
the night), by using the electricity to pump water up into a ba-
sin. Electricity can be generated when demand increases. In
practice the utilization of stored water in river dams is some-
times complicated by demands for irrigation which may occur
out of phase with peak electrical demands.

Not all hydroelectric power requires a dam; a run-of-
river project only uses part of the stream flow and is a charac-
teristic of small hydropower projects.

There are some considerations in a micro-hydro system
installation. The amount of water flow available on a consistent
basis, since lack of rain can affect plant operation. The more
head, the more power that can be generated. There can be legal
and regulatory issues, since most countries, cities, and states
have regulations about water rights and easements.

Over the last few years, the U.S. Government has in-
creased support for alternative power generation. Many re-
sources such as grants, loans, and tax benefits are available for
small scale hydro systems.

In poor areas, many remote communities have no elec-
tricity. Micro hydro power, with a capacity of 100 kW or less,
allows communities to generate electricity. This form of power
is supported by various organizations such as the UK's Practical
Action.

Micro-hydro power can be used directly as «shaft pow-
er» for many industrial applications. Alternatively, the pre-
ferred option for domestic energy supply is to generate electric-

24

near it but the lives of the whole world’s population generations
ahead. This must not happen again. But if we take precautions,
build the power plants in a place without risk of earthquakes
and most importantly make sure it is properly funded we can
narrow the risk down to almost nothing.

No source of energy is without problems and we have to
ask ourselves — do we want to choose nuclear power or do we
want oil and coal, that isn’t instantly as harmful as nuclear
power, but which can’t be solved at all.

Express your own opinion about fossil fuels using the
following phrases:

— In my opinion...

— To my mind...

— The fact is...

— To start with...

— I think/believe...

— The thing is that...

— As far as [ know...

Unit 9. SOLAR POWER

The sun is our most important source of energy. It
warms the earth’s atmosphere, vaporizes water from the
oceans, drives the resulting clouds by means of winds to the
continents, where they cause rains and rivers. These drench the
thirst of people, animals and of plants, which draw their energy
directly from the sun and pass it on to us when we eat them.
That has been going on since prehistoric times. Now it can do a
little more. It could provide all the energy needed by a modern
industrial society worldwide for the indefinite future; which no
«conventional» energy source could do. It could do easily,
without the population and hazards associated with those ex-
haustible sources. Most people still would like that, especially
if they knew that it can be done profitably.

They are not supposed to be aware of that, and a major
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1. Answer the following questions:

1. How is nuclear power considered in the US in last
decade?

2. What does the near-term impetus for this turn-around
stem from?

3. What are extensive monitoring and surveillance test-
ing of plant systems performed for?

4. Will nuclear power prosper in our country?

5. What can you say about an accident in Chernobyl?

1. Find the Russian equivalents to the following English
words and word combinations.

1. energy mix; a) omuoKa;

2. long-term; b) ycTtynarts;

3. to cancel, ¢) ocHoBHbIE cpencTBa CMU;
4. mainstream media; d) cTpyKTypa SHEpPTEeTHUKH;

5. to stem from,; €) IPOUCXOIUTh OT;

6. premium; f) manars;

7. gains; €) B OTIIMYHOM COCTOSTHUH;

8. safety indicators; h) oTmMeHsTH;

9. to drop; 1) OoJee BbICOKas IICHA;

10. to solidify; J) TBEPACTH;

11. to squeeze; k) BBIHYX1aTb;

12. design margins; 1) npenenvHOE 3HAaUEHUE;

13. in excellent condition; = m) moka3aTenu 6€30MaCHOCTH;
14. to rank second; n) MpuObLTH.

8.1. Pro and Against

Nuclear power is a very clean source of energy and
none of our other energy sources are at present time as clean
and efficient. But there is always the risk of leaks, explosions
and so forth.

It seems that the horror story of Chernobyl still haunts
our minds whenever this topic is brought up. And it was a terri-
bly tragic accident that destroyed the life of not only the people
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ity with a generator or a reversed electric motor which, while
less efficient, is likely to be available locally and cheaply.

Generator
C?

 Turbine
[=—IGenerator Shaft

Unit 4. GEOTHERMAL ENERGY

Natural hot springs have been used by man for bathing
and cooking, and there is some evidence of piped systems as
early as the 14™ century, but the second age — the managed ex-
ploitation of heat from the Earth — really began about one hun-
dred years ago with the first piped heating systems in Europe
and USA.

Geothermal resources range from shallow ground to hot
water and rock several miles below the Earth's surface, and
even further down to the extremely hot molten rock called
magma. Wells over a mile deep can be drilled into underground
reservoirs to tap steam and very hot water that can be brought
to the surface for use in a variety of applications.

Geothermal technologies include:

Conventional Geothermal

Binary cycle power plants, which pass moderately hot
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geothermal water by a secondary fluid with a much lower boil-
ing point than water. This causes the secondary fluid to flash to
vapor, which then drives the turbines.

Hot dry rock geothermal energy: Using deep wells into
hot rock, a fluid is heated and used to generate power. Also
known as EGS or Enhanced Geothermal Systems.

Dry steam plants, which directly use geothermal steam
to turn turbines; flash steam plants, which pull deep, high-
pressure hot water into lower-pressure tanks and use the result-
ing flashed steam to drive turbines; and geothermal heat pump:
Almost everywhere, the upper 10 feet of Earth's surface main-
tains a nearly constant temperature between 10 and 16 °C. A
geothermal heat pump system consists of pipes buried in the
shallow ground near a building, a heat exchanger, and ductwork
into the building. In winter, heat from the relatively warmer
ground goes through the heat exchanger into the house. In
summer, hot air from the house is pulled through the heat ex-
changer into the relatively cooler ground. Heat removed during
the summer can be used as no-cost energy to heat water.

Direct exchange geothermal heat pump: A heat pump
without a heat exchanger, which circulates the working fluid
through pipes in the ground.

Direct Heat: Hot water near Earth's surface can be piped
directly into facilities and used to heat buildings, grow plants in
greenhouses, dehydrate onions and garlic, heat water for fish
farming, and pasteurize milk. Some cities pipe the hot water
under roads and pavements to melt snow. District heating ap-
plications use networks of piped hot water to heat buildings in
whole communities.

Advantages:

Geothermal power requires no fuel, and is therefore vir-
tually emissions free and insusceptible to fluctuations in fuel
cost. And because a geothermal power station doesn't rely on
transient sources of energy, unlike, for example, wind turbines
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equally impressive improvements in safety indicators. The
challenge for individual nuclear stations is to continue this idea
by solidifying competitive gains already achieved and squeez-
ing further improvements from each unit.

US nuclear plants have done an excellent job of main-
taining and improving plant design margins and operating reli-
ability. Extensive monitoring and surveillance testing of plant
systems, structures and components such as containment build-
ing, reactor vessel, reactor cooling system pressure boundary,
steam generators, pressurizer, piping, pump casings and valve
bodies are performed yearly to verify the plant is maintained in
excellent condition. Few if any nuclear plant components will
require replacement specifically to achieve extended operations
for an additional 20 years.

Vocabulary:

favorable consideration — 61aronpusTHOE MHEHHUE;

in the wake of — mo BIHMsIHHEM Yero-muoo;

harsh treatment — >xecTKO€ OTHOIIEHUE;

renaissance — BO3pOXKICHUE,

impetus — TOJTYOK, CTUMYT;

performance improvements — yiydiieHne pabodux Xxa-
PaKTEePHCTUK;

unusual events — upe3BbIYaliHbIE COOBITHS;

reactor vessel — 0ak si7IepHOTO PeaKkTopa;

reactor cooling system pressure boundary;

steam generator — maporeHeparop;

pressurizer — KOMIICHCATOP JTaBJICHUS;

piping — Tpy©onpoBo;

pump casing — KOpIyc Hacoca;

valve bodies — xopryc BeHTHIIS;

containment building —3ammuTHas 00oyi0YKa SIEPHOTO
peakTopa;

energy mix — CTpyKTypa SHEPreTHKH.
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0) gas production and processing;  15) oueHb BaXHO;
p) to encourage; 16) TexHrUecKue
YCOBEPILICHCTBOBAHUSL.

1II. Give the Russian equivalents to the following Eng-
lish word combinations from the text:

— market penetration;

— solid fuel sector;

— environmental and thermal performance;

— large scale conventional power plants;

— net thermal efficiencies;

— climate change debate;

— theoretical annual cost cutting potential,

— offshore production structures;

— deep water storage;

— natural gas exploration;

— natural gas technologies.

Unit 8. NUCLEAR POWER

The EU is producing not only more electricity than ever,
but also more favorable consideration as a viable part of the
nation’s energy mix. Consider that, for the first time, political
leaders are proposing nuclear power as an important, long-term
energy solution. Even the mainstream media — known for its
harsh treatment of the industry — has begun talking in terms of a
nuclear industry «renaissance.

The near-term impetus for this turn-around stems from
recent events — regional power shortages, increased natural gas
costs, and premium market prices for electricity. However, the
fact that nuclear power is in the position to be favorable consid-
ered is a result of the substantial performance improvements
achieved at US plants during the past decade.

Most important, these performance gains came with
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or solar panels, its capacity factor can be quite large; up to 90
% 1n practice.

It is considered to be sustainable because the heat ex-
traction is small compared to the size of the heat reservoir.
While individual wells may need to recover, geothermal heat is
inexhaustible and is replenished from greater depths.

Geothermal has minimal land use requirements; existing
geothermal plants use 1-8 acres per megawatt (MW) versus 5-10
acres per MW for nuclear operations and 19 acres per MW for
coal power plants. It also offers a degree of scalability: a large
geothermal plant can power entire cities while smaller power
plants can supply more remote sites such as rural villages.

Disadvantages:

From an engineering perspective, the geothermal fluid is
corrosive and, worse, is at a low temperature compared to
steam from boilers. By the laws of thermodynamics this low
temperature limits the efficiency of heat engines in extracting
useful energy during the generation of electricity. Much of the
heat energy is lost, unless there is also a local use for low-
temperature heat such as greenhouses, timber mills, and district
heating. However, since this energy is almost free once the
plant is established, the efficiency of the system is not as signif-
icant as for a coal or other powered plant.

There are several environmental concerns behind geo-
thermal energy. Construction of the power plants can adversely
affect land stability in the surrounding region. This is mainly a
concern with Enhanced Geothermal Systems, where water is
injected into hot dry rock where no water was before. Dry
steam and flash steam power plants also emit low levels of car-
bon dioxide, nitric oxide, and sulphur, although at roughly 5 %
of the levels emitted by fossil fuel power plants. However, geo-
thermal plants can be built with emissions-controlling systems
that can inject these substances back into the earth, thereby re-
ducing carbon emissions to less than 0.1 % of those from fossil
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fuel power plants. Hot water from geothermal sources will con-
tain trace amounts of dangerous elements such as mercury, ar-
senic, and antimony which, if disposed of into rivers, can ren-
der their water unsafe to drink.

L Answer the following questions.

1. What geothermal resources do you know?

2. What geothermal technologies are mentioned in the text?

3. What technology is considered to be the most effec-
tive and explicit costs?

4. Why doesn’t a geothermal power station rely on tran-
sient sources of energy?

5. Name the main disadvantages of this kind of energy.

6. What are the environmental concerns behind geo-
thermal energy?

7. What are the positive sides of geothermal energy?

1I. Translate the following word combinations and make
the sentences using them:

— environmental concerns; — shallow ground;

— hot molten rock; — can be drilled into;

— flash steam plants; — to be injected into;

— dangerous elements; — high-pressure hot water;

— the surrounding region;  — timber mills;

— the laws of thermodynamics; — transient sources of
energy;

— carbon dioxide; — a degree of scalability;

— to dehydrate; — unsafe to drink;

— a constant temperature;  — coal power plants.

Unit S. TIDAL ENERGY

Over the past three decades the feasibility of using
ocean tides to generate electric power has been investigated at
many sites. Results suggest that the potential for economic de-

28

to implement — BBITIOJIHATH, OCYIIIECTBIIATH;
dissemination — pacpocTpaHeHuE;

liquefy — mpeBpamiare B ’KUIKOE COCTOSIHUE;
multi-dimension — MHOTOMEPHBIH.

L Answer the following questions.

1. Why has much attention been paid to the so-called
‘clean coal technologies’?

2. What thermal efficiencies do most large scale con-
ventional power plants have?

3. What does increased efficiency lead to?

4. What are the most important new technologies in oil
and gas sector?

5. What will the project GATE 2020 assess existing and
emerging technologies for?

1. Find the Russian equivalents to the following English
words and word combinations:
a) technical improvements; 1) npu3Hanue;

b) thermal efficiency; 2) MPOIIECC CTOPaHUS;

c)a vital role in; 3)Tennonpon3BOUTENBHOCTD;
d) recognition,; 4) BaykHAsI pOJIb;

€) continuing importance;  5) TOOMIPSTS;

f) thermal performance; 6) pacTymias Ba)KHOCTb;

g) combustion process ; 7)no6b14a u nepepaboTKa rasa;
h) conventional power plants; 8) mpuBezeT k;

1) net efficiency; 9) npaxktrueckuit KITJI;

J) lower fuel costs; 10) mpupogHBIE PECYPCHI;

k) are related to; 11) Oosiee HU3KHE [IEHBI HA TOTLTUBO;
1) indigenous resources; 12) crparerus uccieoBaHus

U pa3paboTKu;
m) research and development strategy; 13) cBs3aHsI ¢;
n) would result in; 14) snekTpocTaHuus Ha
TPaTUIIMOHHBIX UCTOYHUKAX SHEPTHH,
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reduce the environmental impact of the same. Some of the most
important new technologies that have contributed to the objec-
tives are related to: new drilling and completion techniques,
new seismic methods such as multi-component and multi-
dimension seismic, offshore production structures and facilities.
New technologies for deep water storage; and new technologies
for natural gas exploration and production. Demonstration and
market deployment of such technologies will allow not only a
better exploitation of European indigenous resources but also
an increased competitiveness of European service and supply
companies.

GATE 2020 — Gas Advanced Technology for Europe

This project will assess existing and emerging technolo-
gies for the supply and utilization of natural gas in Europe. A
research and development strategy will be identified which, if
implemented, could accelerate the trend of increasing use of
natural gas. Increased use of natural gas would result in reduc-
tions in emissions of CO,. this project will assess the possible
benefits of such a scenario to the economy, the environment
and industry. The technology areas that will be studied include:
gas production and processing, gas transportation, liquefied
natural gas, vehicles powered by natural gas, gas liquids and
underground storage. Dissemination of the results of the re-
search will encourage cooperation among European companies
and organizations to develop natural gas technologies and take
part in industrial initiatives.

Vocabulary:

vital role — xu3HEeHHas POJIb;

to foster — moompsThH, 0TI0OPATH;
to aim — HanpaBJIsITh, HAIICIUBAT;
to equate — ypaBHUBATE,
exploration — uccienoBanue;
deployment — pa3BepThIBaHUE;
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velopment is small. Of the approximately 22,000 TWh per year
dissipated by the tides, 200 TWh is now considered economi-
cally recoverable and less than 0.6 TWh is produced by existing
plants.

Six areas account for well over half of the potentially
developable energy:

The headwaters of the Bay of Fundy (Canada);

The Severn estuary (UK);

The Gulf of St. Malo (France);

The south-east coast of China;

Russian coasts bordering the White Sea and Sea of
Okhotsk.

Other potentially feasible sites include the Irish Sea and
Bristol Channel (UK), The Gulf of Kachch (India), the west
coast of Korea, the north-west coast of Australia and others.

Most designs, existing or proposed, have opted for a
single tidal basin to create hydraulic heads and propeller tur-
bines to extract energy therefrom. Linked and paired basins
have also been considered. Innovative approaches have includ-
ed extraction of energy directly from tide races using a variety
of prime movers. The main obstacle to development is econom-
ic. Capital costs are high in relation to output: a consequence of
the low and variable heads available at even the best sites.
Heads available at the turbine vary throughout each tidal cycle,
averaging less than 70 % of the maximum. As a result, installed
capacity is underutilized, typical capacity factors tending to
fall. Low heads imply that civil as well as mechanical engineer-
ing components must be large in comparison to output. For
such reasons, tidal plants are likely to be practicable only where
energy is concentrated by large tides and where physical fea-
tures permit construction of tidal basins at low cost.

Significant capital-cost reductions through improved
design and construction techniques have been achieved over the
past three decades. In China a different approach has been tak-
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en: tidal plants have been built as part of broader schemes of
resource utilization — typically land reclamation or aquaculture.

In a world increasingly sensitive to environmental fac-
tors, tidal plants must avoid unacceptable impacts. Tidal power
is non-polluting and in this respect superior to thermal genera-
tion. Beyond that, it is difficult to generalize. In recent years,
commercial acceptance of combined-cycle generation based on
combustion turbines has reduced the potential economic and
environmental costs of meeting future capacity and energy de-
mands through thermal plants wherever natural gas is available
at competitive prices. This has tended to increase the economic
bias against tidal power.

Another development with adverse implications for tidal
power is the trend in many countries to adopt market pricing of
electric energy and dispense with regulatory pricing. This is
almost every case entails competition in the generation func-
tion. Under such conditions, competitors will be under strong
compulsion to choose plant types having the shortest construc-
tion times and the lowest unit capital costs.Such factors render
construction of new tidal generation capacity unlikely during
the near future, unless strong incentives such as emission caps
or carbon taxes are imposed.

Vocabulary:

feasibility — ocyIecTBUMOCTb, BEITOTHUMOCTS;
to investigate — ncciae0BaTh;

estuary — A€abTa, YCThE PEKU;

to exceed — mpeBBIIATE;

therefrom — otryna;

to extract — U3BJICKaTh

innovative approach — HOBaTOPCKHIA MOIXO;
obstacle — npenarcTBue;

to imply — moapa3zymeBars;

to predict — mpecka3bIBaTh;
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- advanced wind turbine technology;
- future generation technology;

- wind energy development;

- wind electric potential;

- turbine hug height;

- energy losses;

- wind resource assessment.

Unit 7. FOSSIL FUELS

1. Solid Fuels

In this field, technical improvements in terms of thermal
efficiency play a vital role in fostering market penetration of
new systems. In the solid fuel sector much attention has been
paid to the so-called «clean coal technologies». This is due to
recognition of the continuing importance of this fuel, especially
in developing countries, but coupled with the need to improve
the environmental and thermal performance of the combustion
process.

Most large scale conventional power plants have net
thermal efficiencies in the order of 38 % for hard coal and 35 %
for brown coal. New systems are being developed which are
aimed at increasing this, over the medium-term, to at least 50
%. This will result in a reduction of 0.21 kg of CO, per kWh
generated per hard coal, and 0.34 kg/kWh generated for brown
coal. In the EU countries, this equates to a CO, reduction of 180
million per year; in line with targets set in the context of the
climate change debate. This increased efficiency leads to lower
fuel costs per unit of output, thought to equate to a reduction of
2.5 EU/MWh in generating costs.

2. Oil and Gas

The key priorities in this sector are to improve the effi-
ciency of exploration and production of hydrocarbons and to
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ure of large generating units requires reserve capacity that can
also regulate for variability of wind generation.

In particular geographic regions, peak wind speeds may
not coincide with peak demand for electrical power. In Califor-
nia and Texas, for example, hot days in summer may have low
wind speed and high electrical demand due to air conditioning.
Some utilities subsidize the purchase of geothermal heat pumps
by their customers, to reduce electricity demand during the
summer months by making air conditioning up to 70 % more
efficient; widespread adoption of this technology would better
match electricity demand to wind availability in areas with hot
summers and low summer winds. Geothermal heat pumps also
allow renewable electricity from wind to displace natural gas
and heating oil for central heating during winter, when winds
tend to be stronger in many areas.

1. Answer the following questions:

1. In what countries are wind turbines a relatively com-
mon sight?

2. What generators are often used for wind power pro-
jects? What do they require?

3. What is grid management system?

4. What are the essential timescales?

5. What points and aspects should be taken into consid-
eration before installation of the project?

6. What ecological impact is noticeable?

11. Give the Russian equivalents to the following English
words and word combinations:

- wind areas;

- current electricity consumption;

- wind energy recourses;

- wind energy applications;

- mean wind power density;

42

to perturb — Hapymars;

head — namnop;

bias — HaKJIOH, YKJIOH;

to dispense — pacnpenensTh;

to entail — BBI3BIBATH, BJICYb 32 COOOIA;

to render — U3MEHUTHL COCTOSHUE YEr0-1100;
capital-cost —KanuTanbHbIE 3aTPATHL;

combustion — C)KUTaHUE;

combined cycle — KOMOMHUPOBAHHBINA LIUKIT;
reclamation — 0OCBO€HHE, ITOBTOPHOE UCIIOIb30BAHHE.

L Find in the text the English equivalents to the follow-
ing Russian word combinations:

— SKOHOMHUYECKH BO3MECTHMBIH

— MOTEHLIUAIBHO BO3MOKHBIE TUIOIIAAKH CTAaHIIUN

— OBICTPOE MPHIINBO-OTIMBHOE TCUCHHE

— MaJIbli ¥ IEPEMEHHBIC HAITOPBI

— KalMTaJbHBIE 3aTPaThI

—yCOBEpIIEHCTBOBAHHBIE METOJbI MPOCKTUPOBAHUSI U
CTPOUTEIIbCTBA

— BBIPa0OTKA C KOMOMHUPOBAHHBIM ITHKJIOM

1I. Read the text and say whether the statements are true
or false according to the text:

a) Results suggest that the potential for economic devel-
opment is large.

b) Five areas account for well over half of the potential-
ly developable energy.

¢) Linked and paired basins have not been considered.

d) The main obstacle to development is economic.

e) Tidal power is polluting and in this respect not supe-
rior to thermal generation.

III. Find the passages in the text where the following
ideas are expressed. Translate the passages into Russian:
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1. The feasibility of using ocean tides to generate elec-
tric power has been investigated at many sites.

2. Innovative approaches have included extraction of en-
ergy directly from tide races using a variety of prime movers.

3. Commercial acceptance of combined-cycle genera-
tion based on combustion turbines has reduced the potential
economic and environmental costs.

5.1. Tide and Tidal acceleration

Tidal power is the only form of energy which derives
directly from the relative motions of the Earth — Moon system,
and to a lesser extent from the Earth — Sun system. The tidal
forces produced by the Moon and Sun, in combination with
Earth's rotation, are responsible for the generation of the tides.
Other sources of energy originate directly or indirectly from the
Sun, including fossil fuels, conventional hydroelectric, wind,
biofuels, wave power and solar. Nuclear is derived using radio-
active material from the Earth, geothermal power uses the heat
of magma below the Earth's crust, which comes from radioac-
tive decay.

Variation of tides over a day

Tidal energy is generated by the relative motion of the
Earth, Sun and the Moon, which interact via gravitational forc-
es. Periodic changes of water levels, and associated tidal cur-
rents, are due to the gravitational attraction by the Sun and
Moon. The magnitude of the tide at a location is the result of
the changing positions of the Moon and Sun relative to the
Earth, the effects of Earth rotation, and the local shape of the
sea floor and coastlines.

Because the Earth's tides are caused by the tidal forces
due to gravitational interaction with the Moon and Sun, and the
Earth's rotation, tidal power is practically inexhaustible and
classified as a renewable energy source.

A tidal energy generator uses this phenomenon to gen-
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banks for power factor correction. Different types of wind tur-
bine generators behave differently during transmission grid dis-
turbances, so extensive modeling of the dynamic electrome-
chanical characteristics of a new wind farm is required by
transmission system operators to ensure predictable stable be-
haviour during system faults. In particular, induction genera-
tors cannot support the system voltage during faults, unlike
steam or hydro turbine-driven synchronous generators (howev-
er properly matched power factor correction capacitors along
with electronic control of resonance can support induction gen-
eration without grid). Doubly-fed machines, or wind turbines
with solid-state converters between the turbine generator and
the collector system, have generally more desirable properties
for grid interconnection. Transmission systems operators will
supply a wind farm developer with a grid code to specify the
requirements for interconnection to the transmission grid. This
will include power factor, constancy of frequency and dynamic
behaviour of the wind farm turbines during a system fault.

B. Capacity

Electricity generated from wind power can be highly
variable at several different timescales: from hour to hour, dai-
ly, and seasonally. Annual variation also exists, but is not as
significant. Because instantaneous electrical generation and
consumption must remain in balance to maintain grid stability,
this variability can present substantial challenges to incorporat-
ing large amounts of wind power into a grid system. Intermit-
tency and the non-dispatchable nature of wind energy produc-
tion can raise costs for regulation, incremental operating re-
serve, and (at high penetration levels) could require an increase
in the already existing energy demand management, load shed-
ding, or storage solutions or system interconnection with
HVDC (high-voltage direct current — line) cables. At low levels
of wind penetration, fluctuations in load and allowance for fail-
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given location does not alone indicate the amount of energy a
wind turbine could produce there. To assess the frequency of
wind speeds at a particular location, a probability distribution
function is often fit to the observed data. Different locations
will have different wind speed distributions.

Because so much power is generated by higher wind
speed, much of the energy comes in short bursts. The conse-
quence is that wind energy from a particular turbine or wind
farm does not have as consistent an output as fuel-fired power
plants; utilities that use wind power provide power from start-
ing existing generation for times when the wind is weak thus
wind power is primarily a fuel saver rather than a capacity sav-
er. Making wind power more consistent requires that various
existing technologies and methods be extended in particular the
use of stronger inter regional transmission to link widely dis-
tributed wind farms since the average variability is much less;
the use of hydro storage and demand-side energy management.

6.4. Electricity Generation

A. Grid management system

Electricity generated by a wind farm is normally fed into
the national electric power transmission network. Individual tur-
bines are interconnected with a medium voltage (usually 34.5 kV)
power collection system and communications network. At a sub-
station, this medium-voltage electrical current is increased in volt-
age with a transformer for connection to the high voltage trans-
mission system. The surplus power produced by domestic micro-
generators can, in some jurisdictions, be fed back into the network
and sold back to the utility company, producing a retail credit for
the consumer to offset their energy costs.

Induction generators, often used for wind power pro-
jects, require reactive power for excitation so substations used
in wind-power collection systems include substantial capacitor
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erate energy. The stronger the tide, either in water level height
or tidal current velocities, the greater the potential for tidal en-
ergy generation.

5.2. Tidal Classification

Tidal power can be classified into two main types:

Tidal stream systems make use of the kinetic energy of
moving water to power turbines, in a similar way to windmills
that use moving air. This method is gaining in popularity be-
cause of the lower cost and lower ecological impact compared
to barrages.

Barrages make use of the potential energy in the differ-
ence in height (or head) between high and low tides. Barrages
are essentially dams across the full width of a tidal estuary, and
suffer from very high civil infrastructure costs, a worldwide
shortage of viable sites, and environmental issues.

Tidal lagoons, are similar to barrages, but can be con-
structed as self contained structures, not fully across an estuary,
and are claimed to incur much lower cost and impact overall.
Furthermore they can be configured to generate continuously
which is not the case with barrages.

Modern advances in turbine technology may eventually
see large amounts of power generated from the ocean, especial-
ly tidal currents using the tidal stream designs but also from the
major thermal current systems such as the Gulf Stream, which
is covered by the more general term marine current power. Tid-
al stream turbines may be arrayed in high-velocity areas where
natural tidal current flows are concentrated such as the west and
east coasts of Canada, the Strait of Gibraltar, the Bosporus, and
numerous sites in South East Asia and Australia. Such flows
occur almost anywhere where there are entrances to bays and
rivers, or between land masses where water currents are con-
centrated.
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5.3. Environmental impact

The placement of a barrage into an estuary has a consid-
erable effect on the water inside the basin and on the ecosys-
tem. Many governments have been reluctant in recent times to
grant approval for tidal barrages. Environmental impacts of tid-
al plants in the United States are difficult to measure because
there are currently no US tidal plants. However, through re-
search conducted on tidal plants in other parts of the world, it
has been found that tidal barrages constructed at the mouths of
estuaries pose similar environmental threats as large dams. The
construction of large tidal plants alters the flow of saltwater in
and out of estuaries, which changes the hydrology and salinity
and possibly negatively affects the marine mammals that use
the estuaries as their habitat. The La Rance plant, off the Britta-
ny coast of northern France, was the first and largest tidal bar-
rage plant in the world. It is also the only site where a full-scale
evaluation of the ecological impact of a tidal power system, op-
erating for 20 years, has been made.

French researchers found that the isolation of the estu-
ary during the construction phases of the tidal barrage was det-
rimental to flora and fauna, however; after ten years, there has
been a «variable degree of biological adjustment to the new en-
vironmental conditionsy.

Some species lost their habitat due to La Rance’s con-
struction, but other species colonized the abandoned space,
which caused a shift in diversity. Also as a result of the con-
struction, sandbanks disappeared, the beach of St. Servan was
badly damaged and high-speed currents have developed near
sluices, which are water channels controlled by gates.

1. Answering the following questions:

1. What is the main negative effect on the water?

2. How does the government try to solve ecological
problems?
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6.1. Water-pumping windmill

Humans have been using wind power for at least 5,500
years to propel sailboats and sailing ships, and architects have
used wind-driven natural ventilation in buildings since similar-
ly ancient times. The use of wind to provide mechanical power
came somewhat later in antiquity.

In the United States, the development of the «water-
pumping windmill» was the major factor in allowing the farm-
ing and ranching of vast areas of North America, which were
otherwise devoid of readily accessible water. They contributed
to the expansion of rail transport systems throughout the world,
by pumping water from wells to supply the needs of the steam
locomotives of those early times. The multi-bladed wind tur-
bine atop a lattice tower made of wood or steel was, for many
years, a fixture of the landscape throughout rural America.

6.2. Energy of wind

The Earth is unevenly heated by the sun resulting in the
poles receiving less energy from the sun than the equator does.
Also, the dry land heats up (and cools down) more quickly than
the seas do. The differential heating drives a global atmospheric
convection system reaching from the Earth's surface to the
stratosphere which acts as a virtual ceiling. Most of the energy
stored in these wind movements can be found at high altitudes
where continuous wind speeds of over 160 km/h (100 mph) oc-
cur. Eventually, the wind energy is converted through friction
into diffuse heat throughout the Earth's surface and the atmos-
phere.

The total amount of economically extractable power
available from the wind is considerably more than present hu-
man power use from all sources.

6.3. Distribution of wind speed
The strength of wind varies, and an average value for a
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a) IPUMEHEHNE SHEPTUU BETPA;

b) ceroansmIHEee MOTPEOIICHUE PICKTPUUCCTBA;
C) SHeprus BeTpa;

d) orieHka pecypcoB SHEpPTHH BETPa;

€) BbICOTa KOpITyca TypOUHBI,

f) cpenHsisg MIOTHOCTH SHEPTUU BETPA;

g) TmepeioBasi TEXHOJIOTUS pa3pabOTKH BETPSIKOB;
h) npumeneHune sHEprum BETpa.

IIl. Read the text and say whether the statements are
true or false according to the text:

1. The potential electric power from wind energy is sur-
prisingly small.

2. Technology under development today will be capable
of producing electricity economically from good wind sites in
few regions of the country.

3. Estimates of wind turbine efficiency and power losses
are based on data from existing turbines.

4. The increasing cost of wind power and the growing
interest renewable energy sources should ensure that wind
power will become a viable energy source in the USA and
worldwide.

1V. Express your own opinion about wind energy using
the following phrases:

— In my opinion...

— To my mind...

— The fact is...

— To start with...

— I think/believe...

— The thing is that...

— As far as [ know...

38

3. What consequences may be on flora and fauna?

4. Explain why the water is one of the most important
elements in chemical and physical processes on the surface of
the earth.

11. Give the Russian equivalents to the following English
word combinations from the text:
. fresh water consumption;
. world water balance;
. Earth’s entrails;
. annual fresh water discharge;
. renewable fresh water resources;
. tight water balance;
. unlike other natural resources;
. in daily industrial life;

01NN W —

a) B IOBCEIHEBHOM MPOMBIILICHHON KU3HU;

b) Henpa 3emiu;

C) B OTJIMYME OT APYTUX MPUPOIHBIX PECYPCOB;
d) moTpebnenre YUCTOM BOIBI;

€) €XKEeroJIHbIM CTOK YUCTOM BOJIBI;

f) MEUpOBOE paBHOBECHE BOJIBL;;

€) OOHOBJISIEMBIE 3aTIaChl YHCTOMN BOJIBI

h) >xecTkuit BOAHBIN OanaHC.

1II. Express your own opinion about ecological impact
using the following phrases:

— In my opinion...

—To my mind...

— The fact is...

— To start with...

— I think/believe...

— The thing is that...

— As far as [ know...
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Unit 6. WIND ENERGY

Estimates of the electricity that could potentially be
generated by wind power and of the land area available for
wind energy have been calculated for the United States. The
potential electric power from wind energy is surprisingly large.
Good wind areas, which cover 6 % of the U.S. land area, have
the potential to supply more than one and a half times the cur-
rent electricity consumption of the U.S. technology under de-
velopment today will be capable of producing electricity eco-
nomically from wind sites in many regions of the country.

The price of the electricity produced from wind by these
advanced turbines is estimated to be competitive with conven-
tional sources of power, including fossil fuels. Because of the
increasing competitiveness of wind energy, wind resource as-
sessment will become essential in incorporating wind energy
into the nation’s energy mix.

Wind turbines are now a relatively common sight across
Europe, with countries such as Denmark, the Netherlands,
Germany, UK, Spain and latterly France, all investing in wind
farms. Offshore wind development, although far less advanced,
is the greatest prize in this field. However, relative costs of off-
shore compared to onshore are higher.

This project is aimed to demonstrate the economic as
well as technical viability of offshore wind energy. The former
was achieved through the innovative use of a floating jack-up
barge which reduced the time and costs of installation. The lat-
ter was achieved mainly through the incorporation of new elec-
tronic control systems which improved the compatibility with
grid network, and reduced the need for expensive grid strength-
ening measures.

Five turbines were installed, about 4 km off the coast of
Gotland. Each turbine is rated at 500 kw. The average annual
output is some 8§ GWh/y, from mean wind speeds of 8§ m/s.
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rock-socketed steel monopole foundations, to water depths of 5
to 6,5 m were used to secure the turbines. Total construction
time was only 35 days. Monitoring of impacts on local flora
and fauna, such as the seal population, is also being carried out.

Vocabulary:

onshore — GeperoBoii;

a floating jack-up — caMOOTIPOKHIBIBAFOIITHIACS;
compatibility — COBMECTUMOCTb;

Gotland — o-B I'otnann (bantuiickoe mope; 1lIBernus);
estimates — KaJIbKyJISLUS, CMETHBIC MTPEITOI0KCHHUS;
to range — KJ1accu(ULIMPOBATS;

range — o0acTh, cdepa;

competitiveness — KOHKYPEHIIHSI.

1. Answer the questions using the information from the text:

1. Why is wind energy available in the USA?

2. In what countries are wind turbines a relatively com-
mon sight?

3. What is the aim of the project?

4. How many turbines were installed?

5. What was total construction time?

1. Find the Russian equivalents to the following English
words and word combinations:
. wind power;
. current electricity consumption;
. wind energy applications;
. mean wind power density;
. advanced wind turbine technology;
. wind power classification;
. turbine hub height;
. wind resource assessment;

01N DN W —
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