ПЕРЕДМОВА
Навчальний посібник “Energy Sources and Transmission” призначений для аудиторної та самостійної роботи студентів спеціальностей 6.090600  “Електротехнічні системи електроспоживання” та 7.090522 “Газотурбінні установки і компресорні станції” і може також бути використаний фахівцями енергетичної галузі, які бажають поглибити свої знання з англійської мови за фахом.

Метою навчального посібника є комплексне навчання студентів роботі з фаховою літературою та розвиток навичок професійно спрямованого спілкування. Тексти слугують не лише для розвитку навичок читання та перекладу фахової літератури, а й несуть у собі нову важливу інформацію, яку можна використовувати як основу для подальшого обговорення і створення тематичних ситуацій, максимально наближених до професійних.

Навчальний посібник складається з трьох базових модулів, які містять автентичні тексти з тем: “Energy Sources and Transportation”, “Alternative Energy” та  “Energy Transportation”, систему  вправ лексичного, граматичного і комунікативного характеру спрямованих на розвиток усіх видів мовленнєвої діяльності, англо-український вокабуляр основних термінів та додаткові оригінальні інформаційно насичені тексти для самостійного опрацювання (Supplementary Reading), які супроводжуються творчими завданнями та поясненнями важкозрозумілих термінологічних словосполучень. Наприкінці посібника наведено алфавітний термінологічний словник, що значно полегшує роботу з навчальним матеріалом.
UNIT I. ENERGY SOURCES AND ENERGY SAVING
Exercise 1. Learn the following words and word combinations. 

Chemical energy – хімічна енергія
heat energy – теплова енергія
radiant energy – промениста енергія
Btu (British thermal unit) – британська теплова одиниця
invent – винаходити
sea level – рівень моря
equal – однаковий; рівнятися, дорівнювати
match – сірник
weigh – важити
height – висота
exist – існувати
destroy – знищувати
flash light – ручний електричний ліхтар
occur – відбуватися
stir – розмішувати
liquid – рідина
convection – конвекція
radiation – випромінювання
empty – порожній
Exercise 2. Read the given text and make up the plan of the ideas.

Text 1. What is heat?

Energy causes things to happen around us. Look out of the window. During the day the sun gives out light and heat energy. At night, street lamps use electrical energy to light our way. When a car drives by, it is being powered by gasoline, a type of stored energy. The food we eat contains energy. We use that energy to work and play.

Energy can be found in a number of different forms. It can be chemical energy, electrical energy, heat (thermal) energy, light (radiant energy), mechanical energy and nuclear energy.

Energy is measured in many ways. One of the basic measuring blocks is called a Btu. This stands for British thermal unit and was invented by, of course, the English. Btu is the amount of heat energy it takes to raise the temperature of one pound of water by one degree Fahrenheit, at sea level. One Btu equals about one blue tip kitchen match. It takes about 2,000 Btus to make a pot of coffee. Energy also can be measured in joules. A thousand joules is equal to a British thermal unit. 

1,000 joules = 1 Btu. The term ‘joule’ is named after an English scientist James Prescott Joule who lived from 1818 to 1889. He discovered that heat is a type of energy. One joule is the amount of energy needed to lift something weighing one pound to a height of nine inches. Around the world, scientists measure energy in joules rather than Btus.

Heat is a form of energy. We use it for a lot of things, like warming our homes and cooking our food. Heat energy moves in three ways:

1. Conduction;

2. Convection;

3. Radiation.

Conduction occurs when energy is passed directly from one item to another. If you stirred a pan of soup on the stove with a metal spoon, the spoon will heat up. The heat is being conducted from the hot area of the soup to the colder area of spoon. Metals are excellent conductors of heat energy. Wood or plastics are not. Convection is the movement of gases or liquids from a cooler spot to a warmer spot. The wind we feel outside is often the result of convection currents. You can understand this by the winds you feel near the ocean. Warm air is lighter than cold air and so it rises. During the daytime, cool air over water moves to replace the air rising up as the land warms the air over it. 

During the night time, the directions change – the surface of the water is sometimes warmer and the land is cooler.

Radiation is the final form of movement of heat energy. The sun’s light and heat cannot reach us by conduction or convection because space is almost completely empty. There is nothing to transfer the energy from the sun to the Earth.

The sun’s rays travel in straight lines are called heat rays. When rays move that way, it is called radiation. When sunlight hits the Earth, its radiation is absorbed or reflected. Darker surfaces absorb more of the radiation and lighter surfaces reflect the radiation. So you would be cooler if you wear light or white clothes in the summer.

Exercise 3. Translate the following words and word combinations.

Stored energy, nuclear energy, named after, amount of energy, flash light batteries, potential energy, kinetic energy, excellent conductors, warm air, daytime, convection, radiation, nighttime, final form, sun’s rays, heat rays, light clothes, sunlight, conduction.

Exercise 4. Write the verbs related to the following nouns. Translate them.

Measurement, invention, discovery, weight, transformer, creation, existence, storage, conduction, radiation, movement, change, heat, transfer, reflection, absorption, darkness.

Exercise 5. Write the nouns related to the following verbs. Define the suffixes used to form nouns. Translate them.

Weigh, destroy, occur, apply, recover, convert, substitute, estimate, light, amount, invent, create, feel, replace, travel.
Exercise 6. Identify by suffixes: a) nouns; b) adjectives; c) adverbs; d) verbal forms. Translate them.

Conversion – convertible – converting;

equal – equality – equally;

refinement – refined – refiner;

significance – significant – signification – significantly – signify;

availability – available;

heavy – heavily;

recovery – recover – recovered;

exist – existence – existent;

heat – heated – heatedly – heater – hot.
Exercise 7. Work in pairs. Make a question for each answer below with reference to the text. Use the question word given in brackets. 

1. Energy is measured in many ways. (How?)

2. Heat is a type of energy. (What?)

3. James Joule lived from 1818 to 1889. (When?)

4. Energy has always existed in one form or another. (What?)

5. Warm air rises because it is lighter. (Why?)

6. It becomes kinetic energy. (What kind?)

7. The directions change during the night time. (When?)

8. We use heat for a lot of things. (What … for?)

Exercise 8. Give words which mean the opposite of those given below.

Light, hot, daytime, outside, safe, progressive, final, empty, absorb, look into, create, turn on.

Exercise 9. Insert prepositions wherever necessary.

1. Street lamps use electrical energy to light our way … night.      2. Energy is measured … joules. 3. English scientist James Joule lived … 1818 … 1889. 4. Ukrainian officials have announced new projects and possibilities of the transit … Caspian oil and gas … EU countries.     5. The pipeline is used … supplying to European markets instead … it operating … the reverse direction. 6. A thousand joules is equal …         a British thermal unit. 7. The meeting was held … the beginning of October.       8. Energy can be transformed … another sort of energy. If you stir a pan … soup … the stove … a metal spoon, the spoon will heat up. 9. You should wear light and white clothes … the summer. 10. There is a possibility of establishing transit of electricity … Ukraine … Baltic countries. 

Exercise 10. Change the sentences into the Passive Voice.

1. Around the world, scientists measure energy in joules. 2. Nobody can create or destroy energy. 3. One can find energy in a number of different forms. 4. We use the pipeline for supplying oil. 5. Our country will transit electricity to Baltic countries through Belarus. 6. Metals conduct heat energy. 7. Our body uses stored energy to do work. 8. You can easily understand the information. 9. The officials have announced new projects. 10. GUEU consortium is developing the project for gas supplying. 11. We plan to implement the project in three stages. 

Exercise 11. Put the verb in brackets into the correct form of Present  Perfect or Past Simple.

1. James Prescott Joule who lived in the 19th century (discover) that heat is a type of energy. 2. Recently, Ukrainian officials (announce) that a new gas pipeline will transfer Caspian oil and gas to Europe.        3. The volume of gas transit through Ukraine (be) 120 bn cu. m last year. 4. They already (set) transit tariffs through bilateral talks. 5. They (develop) the project under the leadership of the British company. 6. Energy always (exist) in one form or another. 7. Some studies (indicate) that the cost of producing ethanol exceeded the value of the fuel produced.        8. The price of oil (rise) last month. 9. The need for alternatives to gasoline (become) very urgent. 10. The scientists (introduce) technologies for integrating and maximizing the advantages of such energy sources as earth, wind and light.      

Exercise 12. Answer the questions.

1. What forms of energy can be found around us? 

2. How is energy measured?

3. What is British thermal unit?

4. What is potential energy?

5. What is kinetic energy?

6. How does heat energy move?

7. How is a Joule defined?

8. When does conduction occur?

9. What is convection?

10. What surfaces absorb radiation?

Exercise 13. Translate into English.

1. Сонячне випромінювання є рушійною силою кругообігу води в природі. 2. Енергія води, або гідроенергія відноситься до перетвореної енергії сонця. 3. Перетворення сонячної енергії в електричну здійснюється за допомогою сонячних батарей. 4. Темна поверхня поглинає сонячне випромінювання і, навпаки, світла поверхня відбиває сонячні промені. 5. У березні 2006 року Кабінет Міністрів України затвердив енергетичну стратегію України на період до 2030р. 6. Вчені детально проаналізували статистичні дані споживання паливно-енергетичних ресурсів. 7. Процес перетворення целюлози в етиловий спирт відносно дорогий і неефективний. 8. Людство дуже скоро може витратити запаси вугілля і нафти, які були накопичені у надрах землі на протязі сотень мільйонів років. 9. Сонячне світло відбивається або поглинається. 10. Існують різні види енергії: хімічна, електрична, механічна, ядерна та інші. 11. Ми зробили ще дуже мало, аби зменшити нашу залежність від нафти, найбільш ефективного виду палива.    

Exercise 14. Discuss the following questions in groups. 

1. Is it possible to heat a space station by radiators?

2. Why are tyre-covers changed so often during “Formula 1” motor-race? 
3. Which radiators heat better: aluminum or iron?    
4. Why is it cooler near the sea in summer and warmer in winter?
Exercise 15. Learn the following words and word combinations. 

Saving of energy – економія енергії
energy conservation – енергозбереження
replenish – поповнювати
finite amount – кінцева кількість
limited amount – обмежена кількість
home appliances – побутові прилади
develop – розробляти
recycling – повторне використання
grind up – подрібнювати, молоти 
brand new material – принципово новий матеріал
properly – належним чином
inflate – накачувати (повітрям)
tuned up car – відрегульована машина
mileage – пробіг автомобіля на одиницю витрати пального
fuel efficiency – паливна економічність (двигуна)
energy consumption – енергоспоживання
identification – визначення
energy-inefficient process – енергетично неефективний процес
existing stocks – існуючі запаси
deplete – виснажувати, вичерпувати
energy efficiency – енергоефективність, раціональне використання енергії 
output – виробляти; видобуток; продуктивність; потужність
drive – стимулювати
economic and environmental considerations – економічні та екологічні міркування
consumer of energy – споживач енергії
in order to – для того, щоб
reduce heating bills – зменшувати рахунки за опалення
manufacturer – товаровиробник, виробниче підприємство
increase efficiency – збільшувати ефективність
maximize profit – максимально збільшувати прибуток
cost-effectiveness – економічна ефективність
inefficient energy use – неефективне використання енергії
negative impact on the environment – негативний вплив на навколишнє середовище
profligate energy use – марнотратне використання енергії
contribute greatly to air pollution – значно сприяти забрудненню    повітря
greenhouse effect – парниковий ефект
draw on non-renewable sources – користуватися невідновлюваними джерелами
replacement of smth by smth – заміна чогось чимось
encourage energy conservation – заохочувати енергозбереження 
advocate – пропагувати
sensible alternative – розумна альтернатива
energy production – виробництво енергії
Exercise 16. Read text 2 and select the key words and expressions for a five-minute conversation with your partners on the following topic: ‘How Can People be Encouraged to Conserve Energy?’

Text 2. Saving of energy and energy conservation

Saving of energy. Some of the energy we can use is called renewable energy. These include solar, wind, geothermal and hydro. These types of energy are constantly being renewed or restored. But many of the other forms of energy we use in our homes and cars are not being replenished. Fossil fuels took millions of years to create. They cannot be made over night. And there are finite or limited amounts of these non-renewable energy sources. That means they cannot be renewed or replenished. Once they are gone, they cannot be used again. So, we must all do our part in saving as much energy as we can.

  In your home you can save energy by turning off home appliances, TVs and radios that are not being used, watched or listened to. You can turn off light when no one is in the room. By putting insulation in walls and attics, we can reduce the amount of energy it takes to heat or cool our homes. Insulating a home is like putting on a sweater or jacket when we are cold instead of putting on the heat. 
Recycling. To make all our newspapers, aluminium cans, plastic in bottles and other goods takes huge energy. Recycling these items means grinding them up and reusing the material. So, we must all recycle as much as we can. We can also save energy in our cars and trucks. Make sure the car is properly inflated. A car that is tuned up, has clean air and oil filters, and is running right will use less gasoline. Don’t overload a car. For every extra 100 pounds, you cut your mileage by one mile per gallon. When you buy a new car compare the fuel efficiency of different models and buy a car that gets higher miles per gallon.

Energy Conservation is the idealistic or economic practice and methods of reducing energy consumption, usually by identification of those processes that are energy-inefficient and providing alternative solutions. The term can also be used to describe the conservation of non-renewable resources such as coal, oil, and natural gas by increasing the efficiency of related processes, or finding alternatives so that existing stocks are depleted at a slower rate. Energy conservation is done in two ways:

· increasing energy efficiency to output the same level of goods and services with a small amount of input energy;

· decreasing the amount of a certain activity, or reducing the quality of a service to reduce the amount of energy needed.

Energy conservation is driven both by economics and environmental considerations. Individual and organization that are direct consumers of energy may want to conserve energy in order to reduce heating or electrical bills. Manufactures and other industries may want to increase efficiency in order to maximize profit or cost-effectiveness. Besides, in industrial applications, inefficient energy increases the negative impact on the environment. Profligate energy use is an important part of the debates over climate change and the replacement of non-renewable resources with renewable energy. Encouraging energy conservation among consumers is often advocated as a cheaper or more environmentally sensible alternative to increased energy production.
Exercise 17. Translate the following word combinations. Use them in your own examples.

To do one’s part, turn off lights, put on, take off, space-aged materials, protect environment, home appliances, raw material, brand new, fuel efficiency, different models, input energy, reduce the amount of energy, negative impact of pollution, greenhouse effect, climate change, increase efficiency.

Exercise 18. Write nouns derived from the following verbs by means of suffixes: -(t)ion and -ment.

Contribute, maximize, pollute, consider, replace, encourage, produce, transform, consume, conserve.

Exercise 19. Make up five sentences with Gerund.

	He 

she

we

you

they
	consider

discuss

insist on

object to

succeed in
	producing new space-aged materials

overloading the car

finding alternatives to fossil fuels

providing new technologies

decreasing the amount of energy


Exercise 20. Find Gerund and define its functions in the sentences.

1. Recycling and reusing the goods again need less energy than it takes to make them from a brand new raw material. 2. Energy conservation can be done by reducing consumption of energy and increasing energy efficiency. 3. Producing goods takes huge energy. 4. Individuals and organizations that are direct consumers of energy must think of conserving energy. 5. The companies began providing alternative solutions. 6. We can reduce the amount of energy it takes to heat our homes by putting insulation in walls and windows.

Exercise 21. Put the verbs in brackets into the correct active or passive tense forms.

1. Energy conservation (drive) both by economic and environmental considerations. 2. One can (save) energy by turning off home appliances that (not / use). 3. Energy can (save) in different ways.               4. Manufacturers (increase) energy efficiency in order to maximize profit. 5. Profits can (maximize) if manufacturers (use) new technologies.    

Exercise 22. Turn the following sentences into the Active.

1. Non-renewable types of energy cannot be replenished. 2. Fossil fuels cannot be made over night. 3. New insulating materials are being developed in this laboratory. 4. Energy conservation is done in two ways. 5. Alternative solutions were found. 6. Energy is conserved in order to reduce heating or electrical bills.  

Exercise 23. Rewrite the following sentences in the Passive.

1. We must recycle old items like newspapers, aluminium cans, plastic bottles, etc. 2. You can save energy by turning off home appliances that are not being used. 3. A mechanic inflated car tyres properly. 4. Individuals and organizations consume much energy. 5. Cars pollute air. 6. One can conserve energy in different ways. 

Exercise 24. Answer the following questions.

1. What types of energy are constantly being renewed? 2. How can individuals and organizations save energy? 3. What takes less energy: recycling or producing new items? 4. How can energy consumption be reduced? 5. What must be done in order to improve the environment?     6. What major factors provoke climate changes?

Exercise 25. Translate the following sentences into English.

1. Викопне паливо не можна ні відновити, ні поповнити.        2. Побутові прилади повинні бути відключені, якщо ви ними не користуєтесь. 3. Кожен має зробити свій внесок в економію електроенергії. 4. Вчені вже розробили принципово нові ізоляційні матеріали, які захищають від дуже високих та низьких температур. 5. Автомобіль, відрегульований належним чином, споживає менше палива і не спричиняє надмірне забруднення довкілля. 6. Проблема раціонального використання електроенергії повинна бути вирішена найближчим часом. 7. Споживачі енергії постійно дбають про енерго-ефективність, яка може бути досягнена декількома шляхами. 8. Енергетично неефективні процеси спричиняють забруднення навколишнього середовища, що, в свою чергу, призводить до глобальних кліматичних змін. 9. Переробка використаних матеріалів потребує менше енергії, ніж створення нових. 10. Підприємці можуть збільшити прибуток за рахунок зменшення енергоспоживання. 11. Виробництво електроенергії може бути значною мірою збільшено шляхом залучення альтернативних видів палива.    

Exercise 26. The following are all electrical household goods. Use your dictionaries to check the meaning and pronunciation of any you do not know. Group them according to the spheres of application.

Air-conditioning, cooker, dishwasher, microwave oven, spotlight, fan, freezer, fridge, food-mixer, home computer, iron, kettle, hi-fi system, vacuum cleaner, Walkman, video, washing machine, word processor, CD player, fan heater.

For food (6): …

For housework (4): …

For entertainment (4): …

For heating and lighting (4): …

For work (2): …

Exercise 27. Answer the following questions.

1. What electrical household goods do you use at home?

2. What part of your family budget do electrical bills constitute?

3. How much is 1 kw/h in your city (town, village)?

4. How much do you pay for consumed electricity monthly?

5. How can your family reduce electrical bills?
UNIT II. ALTERNATIVE ENERGY SOURCES
Exercise 1. Learn the following words and word combinations.

Non-conventional energy sources – нетрадиційні джерела енергії
residential energy sources – джерела енергії, які використовуються в житловому господарстві

application – застосування
institutional energy application – використання енергії для потреб установ
emergency power system – аварійна енергосистема
blast  and furnace gas – газ доменних печей 
on-site electricity generation – вироблення електроенергії на місці 
heat and power system – теплоелетросистема

replace – заміщувати
average – в середньому становить
handling – обробка
imperative – імператив (філос.); нагальна необхідність
fossil fuel – викопне паливо
break-even – покриття збитків
loss – збиток
uninterrupted power supply – безперебійне енергопостачання
off-grid power system – автономна енергосистема
enormous – величезний
impact – вплив
derivative form – похідна форма
availability – наявність
desirable – бажаний 
abundance – достаток, велика кількість
recover – видобувати
density – щільність
versatility – різносторонність, багатосторонність
petrochemical – нафтохімічний
myriad – незліченна кількість 
refinery – очисний завод, очищення
exceed – перевищувати
significantly – наочно, важливо 
gasoline – бензин
statement – твердження
legion – безліч
transition – перехід
handle – поводитися з чимось
prospect – перспектива
volume – об’єм

geotherma – геотермальна енергія
oil sand – нафтоносний пісок
oilfield – нафтове родовище
heavy oil – насичена нафта
shale oil – нафта із сланців
hydrate – гідрат, водний окис 
peat – торф
coal-bed methane – шахтний метан

renewable energy sources (RES) – відновлювані джерела енергії
fission – розщеплення

fusion – злиття 
tidal power – енергія припливів та відпливів океану
Exercise 2. Read the given text and select the key words and expressions for a five minute conversation with your partners on the following topic: “The Possibility of Transition to Alternative Fuels in the Near Future”.

Text 1. Alternative Energy

Alternative energy is the use of non-conventional energy sources to generate electrical power and fuel vehicles for today’s residential, commercial, institutional and industrial energy applications. This includes emergency power systems, transportation systems, on-site electricity generation, uninterrupted power supply, combined heat and power systems, off-grid power systems and many more innovative applications.

Oil fuels the modern world. No other substance can equal the enormous impact which the use of oil has had on so many people, so rapidly, in so many ways, and in so many places around the world.

Oil in its various refined derivative forms, such as gasoline, kerosene and diesel fuel, has a unique combination of many desirable and useful characteristics. These include current availability in abundance,  currently high net energy recovery, high energy density, ease of transportation and storage, relative safety, and great versatility in end use. Oil is also useful as more than an energy source. It is the basis for the manufacture of petrochemical products including plastics, medicines, paints and myriad other useful materials. 

Alternative energy sources must be compared with oil in all these various attributes when their substitution for oil is considered. None appears to completely equal oil.

But oil, like other fossil fuels, is a finite resource. True, there will always be oil in the Earth, but eventually the cost to recover what remains will be beyond the value of the oil. Also, a time will be reached when the amount of energy needed to recover the oil equals or exceeds the energy in the recovered oil, at which point oil production becomes no more than a break-even, or a net energy loss situation.

Oil being the most important of our fuels today, the term ‘alternative energy’ is commonly taken to mean all other energy sources. Realizing that oil is finite in practical terms, there is increasing attention given to what alternative energy sources are available to replace oil. The imperative to develop alternative energy sources is clearly established by two simple facts. 
The world now uses more than 26 billion barrels of oil a year, but new discoveries (not existing field additions) in recent years have been averaging less than seven billion barrels yearly. The peak of world oil discoveries was in the mid-1960’s. Inevitably, the time of the peak of world oil production must follow, with most current estimates ranging from the year 2003 (Campbell, 1997) to 2020 (Edwards, 1997). Significantly, all estimates of production peak dates are within the lifetimes of most people living today.

There is much casual popular thought that energy sources are easi-ly interchangeable. ‘When we run out of oil we will go to alternative fuels’. ‘We can run our cars on solar energy’. Such statements are legion. But the transition to alternative fuels will not be simple nor as convenient as is the use of oil today, and it will involve much time and financial investment. Energy carriers in terms of varied end uses and ease of handling and storage, are not easily interchangeable. 

Alternative energy sources must be examined as to their advantages, limitations, and their prospects for replacing oil in the ways and great volumes in which we use oil today. Energy can be divided into renewable and nonrenewable.

Alternative Energy sources

	Nonrenewable
	Renewable

	Oil sands, heavy oil
	Wood / other biomass

	Natural gas
	Hydro-electric power2

	Coal
	Solar energy 

	Shale oil
	Wind energy

	Gas hydrates
	Wave energy

	Nuclear fission
	Tidal power 

	Geotherma1
	Fusion 

	
	Ocean thermal energy conversion


1 Renewable for space heating
2 Not renewable with reservoirs      

In Ukraine the definition of renewable energy is somewhat broader. It is often used as a synonym for non-traditional or alternative energy, which includes peat, low-potential heat of the earth (for use in heat pumps) and the ‘secondary’ energy sources such as waste heat, municipal and industrial waste, pressure of natural gas during its transportation. Some Ukrainian sources also include coal bed methane, natural gas from small-scale difficult field and other nonrenewable fuels, the extraction of which requires innovative technologies.

Exercise 3. Translate the following words and word combinations. Use them in your own examples. 

Non-conventional energy, residential and commercial applications, emergency power system, uninterrupted power supply, innovative applications, enormous impact, refined derivative forms, energy density, relative safety, manufacture of petrochemical products, paved highways, energy source, new discoveries, in recent year, peak of world oil production, run out, interchangeable energy sources, industrial energy applications. 

Exercise 4. Write adjectives related to the following nouns. Define the suffixes, used to form adjectives.  

Ease, use, availability, alternative, mud, refinement, variety, practice, inevitability, significance, interchange, simplicity, convenience, residence, commerce, industry, innovation, desire.

Exercise 5. Give the corresponding adverbs. Translate the pairs.

Significant, easy, casual, recent, inevitable, enormous, rapid, current, relative, final, complete, common, clear, practical, good, fast, late, hard.

Exercise 6. Write nouns related to the following verbs. Define the suffixes, used to form nouns.

Invent, equal, weigh, create, exist, destroy, occur, apply, desire, recover, refine, convert, substitute, estimate, state, replace.

Exercise 7. Write the comparative and superlative forms of the following adjectives.

Easy, rapid, useful, simple, new, bad, busy, large, good, high, convenient, busy, thin.

Exercise 8. Fill in the gaps with appropriate adjectives or adverbs.

Easily, alternative, important, useful, modern, convenient, relatively, completely, simple.
1. Oil is the most … of fuels today. 2. Energy sources aren’t … interchangeable. 3. The transition to … fuels will not be either …, or rapid. 4. Oil fuels the … world. 5. Oil is very … as the basis for the manufacture of plastics, medicines, paints and many other materials. 6. No alternative energy source appears … equal to oil. 7. Currently, oil is the most … fuel. 8. Oil can be transported and stored … safely.      
Exercise 9. Arrange the words from the list below in the correct columns.

Good, rapidly, well, monthly, cheap, strongly, fast, high, late, strongly, heavily, early.
	Adjective
	Adverb
	Adjective and adverb

	
	
	


Exercise 10. Put the adjectives and adverbs in brackets into the comparative or superlative form.

1. Bioenergy is probably (promising) renewable energy sector in Ukraine. 2. Oil is (important) of our fuels today. 3. Only biomass fired boilers can replace natural gas for heat production right now because of their (low) investment costs and the (short) payback periods. 4. To achieve (high) yields of rape seed, it is necessary to invest in farm production technology. 5. Hydro power is (developed) renewable energy source in Ukraine today. 6. The world now uses (much) than 26 billion barrels of oil a year. 7. It is (easy) to transport and store oil than other fossil fuels. 8. In Europe biodiesel is (widely) used than in Ukraine.       9. Analysts singled out rape seed, a crop with high oil content, as one of (good) prospects for biofuels in Ukraine. 10. Oil has (many) useful characteristics, than any other fossil fuels.     

Exercise 11. Answer the following questions.

1. What are non-conventional energy sources? 2. Where can alternative energy sources be applied? 3. What are refined derivative forms of oil? 4. What is the basis for the manufacture of petrochemical pro-ducts? 5. Why must alternative energy sources be compared with oil?      6. Why is it necessary to develop alternative energy sources? 7. What are innovative applications of non-conventional energy sources? 8. When was the peak of world oil discoveries? 9. Are energy sources easily interchangeable? Why? 10. What are the advantages of the use of oil? 

Exercise 12. Give the definitions of the following terms.

Alternative energy, fossil fuel, innovative application, petrochemical products, renewable energy source, nonrenewable energy source, versatility.

Exercise 13. Fill in the missing words using the words below.

Finite, non-conventional, refined, energy production, perspectives, petrochemical, conventional, off-grid, innovative, nonrenewable, substitution.

1. Gasoline, kerosene and diesel fuel are … derivative forms of oil. 2. Oil, like other fossil fuels, is a … resource. 3. Alternative energy is the use of … energy sources to generate electrical power. 4. Oil is the basis for the manufacture of … products such as plastics, medicines, paints and other useful materials. 5. Renewable energy offers interesting … for agriculture and forestry in Ukraine. 6. Europe shows that the …. from renewable energy sources is developing dynamically in most countries. 7. Suppliers of gasoline and other kinds of oil products are not interested in … of their products by alternative liquid fuels. 8. The extraction of some … fuels requires innovative technologies. 9. Renewable energy sources can be more cost-effective than … energy in some applications, including … electrification and heating.  

Exercise 14. Put questions to the underlined words.

1. The extraction of some nonrenewable fuels requires innovative technologies. 2. The transition to alternative fuels will not be simple.     3. Energy can be divided into renewable and nonrenewable. 4. Oil is the basis for the manufacture of petrochemical products. 5. Oil fuels the modern world. 6. Oil has a unique combination of many desirable and useful characteristics. 7. The world now uses more than 26 billion barrels of oil a year. 8. The peak of world oil discoveries was in the mid-1960’s. 9. Alternative energy sources are available to replace oil.         10. Heat production from biomass is competitive now.

Exercise 15. Make the following sentences negative.

1. Biomass fired boilers can replace natural gas for heat production right now. 2. There will always be oil in the Earth. 3. Energy sources are easily interchangeable. 4. People use great volumes of oil today. 5. Alternative energy sources are available to replace oil. 6. Most energy is generated at the expense of wood residues combustion. 7. Households in rural areas used only wood and wood waste for heating purposes. 8. Agricultural lands in Ukraine occupy 50% of its total area. 9. Ukraine used to produce biogas at wastewater treatment plants. 10. This plant has been in operation since 2003. 

Exercise 16. Translate into English.

1. У багатьох країнах Європи динамічно розвивається виробництво енергії з відновлюваних джерел. 2. Україна повинна шукати альтернативні джерела енергії та впроваджувати енергозберігаючі технології. 3. В Україні визначення відновлюваної енергії використовується як синонім нетрадиційної або альтернативної енергії.      4. Широке застосування технологій відновлюваної енергетики, перш за все біомаси, може бути одним із шляхів скорочення споживання нафти. 5. Іноді до визначення альтернативних джерел енергії також включають шахтний метан, природний газ з невеликих родовищ та інші невідновлювані види палива, отримання яких потребує використання інноваційних технологій. 6. Не існує загально прийнятого визначення поняття відновлюваної енергетики. 7. На сьогоднішній день відновлювана енергетика, включаючи гідроелектростанції, складає близько 2,8% загального енергопостачання в Україні. 8. Більшість вчених та політиків вважає, що відновлювана енергетика зміцнює енергетичну незалежність України за рахунок урізноманітнення джерел енергопостачання. 9. Впровадження проектів з відновлюваної енергетики потребує значних інвестицій у нові технології. 10. Головним фактором, що зараз стримує поширення відновлюваних джерел енергії, є порівняно висока собівартість виробництва. 11. Деякі види відновлюваних джерел енергії та шляхи їх використання є економічно життєздатними в Україні. 12. Низькі ціни на енергоносії не стимулюють людей заощаджувати енергію.

Exercise 17. Be ready for a conversation with your partners on the topic “Energy Production from Renewable Energy Sources in Developed Countries and Ukraine”. Use Table 1 and Table 2. 
Table 1

Share of RES and biomass energy in different countries

	Countries (2004)
	Share of renewable energy in total energy consumption, % 
	Share of biomass energy in total energy consumption, %

	Iceland
	70,7
	

	Norway
	40,1
	

	New Zealand
	29,7
	

	Sweden
	24,7
	19

	Finland
	22,9
	21

	Austria 
	21,3
	12

	Canada
	15,7
	6

	Switzerland
	14,9
	

	Portugal
	14,2
	

	Denmark
	13,7
	8

	Ukraine (2005)
	2,7
	0,5


Table 2

Consumption of RES in Ukraine 

(the baseline scenario of the approved Energy Strategy)

	Renewable energy sources 
	RES, mln tce

	
	2005
	2030

Approved ‘nuclear’ Energy strategy

	Biomass energy
	1,3
	9,2

	Solar energy
	0,003
	1,1

	Small hydro power
	0,12
	1,13

	Large hydro power
	3,89
	5,5

	Wind energy
	0,018
	0,7

	Total RES
	5,4
	18,3

	Total energy consumption, mil tce
	200,6
	302,7

	RE / total energy consumption, %
	2,7
	6,0


Abbreviations:

RES – renewable energy sources
tce – ton of coal equivalent
toe – ton of oil equivalent 

mn – million 

Exercise 18. Learn the following words and word combinations.

Wheel – колесо
grind – молоти
mill – млин; молоти 
grist-mill – млин
dam – гребля
power – сила, енергія, потужність; живити енергією
penstock –  підвідний канал (для турбін)
turbine – турбіна
chamber – камера
buoy – бакен
light house – маяк
tide – морський прилив і відлив
hydroelectric power plant – гідроелектростанція
estuary – лиман
tap – експлуатувати; використовувати 

blade – лопать (турбіни)
intake – вхідний отвір
pipe – труба, трубопровід
spin – швидко рухати(ся), крутити(ся), вертіти
turn – обертати(ся)
provide – забезпечувати
piston – поршень
trap – утримувати; ловити у пастку
conversion – перетворення
Exercise 19. Read and translate text 2.

Text 2. Hydro Power

When it rains in hills and mountains, the water becomes streams and rivers that run down to the ocean. The moving or falling water can be used to do work. Energy, you’ll remember, is the ability to do work. So moving water, which has kinetic energy, can be used to make electricity. For hundreds of years, moving water was used to turn wooden wheels that were attached to grinding wheels to grind (or mill) flour or corn. These were called grist mills or water mills.

Water can either go over the top of the wheel or the wheel can be placed in the moving river. The flow of the river then turns the wheel at the bottom. Today, moving water can also be used to make electricity. “Hydro” means water. “Hydroelectric” means making electricity from water power. Hydroelectric power uses the kinetic energy of moving water to make electricity. Dams can be built to stop the flow of a river. Water behind a dam often forms a reservoir. Dams are also built across larger rivers but no reservoir is made. The river is simply sent through a hydroelectric power plant or powerhouse.

The water behind the dam flows through the intake and into a pipe called a penstock. The water pushes against blades in a turbine, causing them to turn. The turbine is similar to the kind used in a power plant. But instead of using stream to turn the turbine, water is used. The turbine spins a generator to produce electricity. The electricity can then travel over long distance electric lines to mountainous areas of states where there are lakes and reservoirs and along rivers.

The world’s ocean may eventually provide us with energy to power our homes and businesses. Right now, there are very few ocean energy power plants and most are fairly small. But how can we get energy from the ocean?

There are three basic ways to tap the ocean for its energy. We can use the ocean’s waves, we can use the ocean’s high and low tides, or we can use temperature differences in the water. Let’s take a look at each.

Kinetic energy (movement) exists in the moving waves of the ocean. That energy can be used to power a turbine. In this simple example the wave rises into a chamber. The raising water forces the air out of the chamber. The moving air spins a turbine which can turn a generator. When the wave goes down, air flows through the turbine and back into the chamber through doors that are normally closed. This is only one type of wave-energy system. Others actually use the up and down motion of the wave to power a piston that moves up and down inside a cylinder. That piston can also turn a generator. Most wave-energy systems are very small. But, they can be used to power a warning buoy or a small light house.

Another form of ocean energy is called tidal energy. When tides come into the shore, they can be trapped in reservoirs behind dams. Then when the tide drops, the water behind the dam can be let out just like in a regular hydroelectric power plant. Tidal energy has been used since about the 11th century, when small dams were built along ocean estuaries and small streams, the tidal water behind these dams was used to turn water wheels to mill grains.

Using the temperature of water to make energy actually dates back to 1881 when a French Engineer by the name of Jacques D’Arsonval first thought of OTEC (Ocean Thermal Energy Conversion). The final ocean energy idea uses temperature differences in the ocean. 

Power plants can be built that use this difference in temperature to make energy. A difference of at least 38 degrees Fahrenheit is needed between the warmer surface water and the colder deep ocean water.

Exercise 20. Answer the following questions.

1. How was moving water used for hundreds of years? 2. What does ‘hydroelectric’ mean? 3. What does hydroelectric power use to make electricity? 4. How are dams used? 5. What are the ways to tap the ocean for its energy? 6. What are the types of wave-energy system?        7. How can they be used? 8. Where has tidal energy been used since about 11th century? 9. Is tidal energy widely used to make electricity?   10. What is Ocean Thermal Energy Conversion?  
Exercise 21. Translate the following universal words without a dictionary.

Electricity, hydroelectric, reservoir, business, temperature, generator, kinetic, energy, system, cylinder, idea, type, Fahrenheit. 

Exercise 22. These words are used both as verbs and as nouns. Translate and remember them.

To house – house, to stop – stop, to use – use, to flow – flow, to water – water, to tap – tap, to power – power, to trap – trap, to turn – turn, to need – need, to call – call, to form – form, to plant – plant, to rain – rain, to run – run, to fall – fall, to mill – mill, to place – place, to produce – produce, to mean – means, to wave – wave, to cause – cause, to light – light, to drop – drop, to date – date. 

Exercise 23. Give Ukrainian / Russian equivalents to the following word combinations:

a) flow of water; hydroelectric power; power house; power plant; grinding wheel; ocean energy; wave energy; tidal energy; water wheel; tidal station; water power; thermal energy conversion;

b) to make electricity; to turn a generator; to power a piston; to use tide; to get energy; to form a reservoir; to spin a turbine; to be trapped in a reservoir; to use temperature difference; to power a light house.

Exercise 24. Translate and comment upon the following grammar forms.

Was used; can be built; can turn; has been used; was used to turn; moving water; moves up and down; comes into; can be let out; larger; were attached; began making; produces; largest.

Exercise 25. Find the English equivalents in text 2.

Енергія води; кінетична енергія; гідроелектростанція; різниця температур; системи, що використовують енергію хвиль; енергія приливу і відливу; електрика; атомна електростанція; теплове перетворення; 38 градусів за Фаренгейтом.

Exercise 26. Match the synonyms.

	1. energy

2. grind

3. stream

4. make

5. hydro

6. plant
	a) flow

b) produce

c) power

d) mill

e) station

f) water


Exercise 27. Fill in the gaps with words given in brackets bellow and translate the sentences. 
(Turbine, temperature difference, moving water, kinetic energy, powerhouse, wave-energy systems, water wheels).

1. Today, … … can also be used to make electricity. 2. Hydroelectric power uses the … … of moving water to make electricity. 3. The river is simply sent through a hydraulic power plant or … . 4. Wave energy can be used to power a … . 5. … … can be used to power a warning buoy or a small light house. 6. The tidal water was used to turn … … to mill grains. 7. The final ocean energy idea uses … … in the ocean.   

Exercise 28. Translate the following sentences into English.

1. Рух води, що має кінетичну енергію, може викорис-товуватись для вироблення електрики. 2. Хвилі океану, приливи та відливи вод океану, різниця температур води в океані – це три шляхи використання енергії океану. 3. Кінетична енергія (рух) існує у русі хвиль океану. 4. Однією з форм енергії океану є енергія приливів та відливів. 5. Енергія приливів та відливів океану використовувались приблизно з 11-го століття для роботи водяного колеса млина. 6. У наші дні деякі гідроелектростанції виробляють достатньо енергії, використовуючи енергію приливів та відливів океану.         7. Також будуються електростанції, які використовують різницю температур океанської води для вироблення енергії.

Exercise 29. Read and learn the vocabulary. 

Change –  змінювати(ся)  
lift – піднімати
sail – вітрило, парус
pump – качати, викачувати, помпувати, нагнітати (про ручку насоса, помпи)
well – колодязь
windmill – вітряк
device – пристрій, прилад
hub – ступиця (колеса), втулка (гвинта)
attach (to) – кріпити (до)
mount (on) – встановлювати (на)
shaft – вал
damage – пошкодження; пошкоджувати(ся) 

gear – зубчаста передача; шестерня
transmission – трансмісія

gear transmission box – коробка передач трансмісії
speed – швидкість
watt – ват
power line – лінія електропередач

Exercise 30. Read and translate text 3.

Text 3. Wind Energy

Wind can be used to do work. The kinetic energy of the wind can be changed into other forms of energy, either mechanical energy or electrical energy. When a boat lifts a sail, it is using wind energy to push it through the water. This is one form of work. Farmers have been using wind energy for many years to pump water from wells using windmills. In Holland, windmills have been used for centuries to pump water from low-lying areas. Wind is also used to turn large grinding stones to grind wheat or corn, just like a water wheel is turned by water power. Today, the wind is also used to make electricity. Blowing wind spins the blades on a wind turbine. This device is called a wind turbine and not a windmill. A windmill grinds or mills grain, or is used to pump water. The blades of the turbine are attached to a hub that is mounted on a turning shaft. The shaft goes through a gear transmission box where the turning speed is increased. The transmission is attached to a high speed shaft which turns a generator that makes electricity. If the wind gets too high, the turbine has a brake that will keep the blades from turning too fast and being damaged. You can use a single smaller wind turbine to power a home or a school. The small turbine makes enough energy for a house. The only problem with wind is that it is not windy all the time. In order for a wind turbine to work efficiently, wind speeds usually must be above 12 to 14 miles per hour. Wind has to be this speed to turn the turbines fast enough to generate electricity. The turbines usually produce about 50 to 300 kilowatts of electricity each. A kilowatt is 1,000 watts (kilo means 1,000). You can light ten 100 watt light bulbs with 1,000 watts. So, a 300 kilowatt (300,000 watts) wind turbine could light up 3,000 light bulbs that use 100 watts! These turbines are grouped together in what are called wind ‘farms’. About 11 per cent of the entire world’s wind-generated electricity is found in California. Other countries that use a lot of wind energy are Denmark and Germany. Once electricity is made by the turbine, the electricity from the entire wind farm is collected together and sent through a transformer. There the voltage is increased to send it long distances over high power lines.

Exercise 31. Translate the following word-combinations into English (a) and into Ukrainian (b).

a) виконувати роботу; змінюватися на інші форми енергії; використовувати енергію вітру; качати воду; обертати лопатки турбіни; встановлювати на валу турбіни; молоти зерно; кріпитися до ступиці; постачати енергію у житло; працювати ефективно; виробляти електроенергію;
 b) mechanical energy; electrical energy; to use windmills; to grind wheat or corn; to be called a wind turbine; through a gear transmission box; high speed shaft; to keep from turning too fast and being damaged; above 12 to 14 miles per hour; wind-generated electricity; to send over high power lines.

Exercise 32. Translate and comment upon the following grammar forms. 

Have been using; can be used; is using; using; to turn; has to be high speed to turn; is turned; turning; pumped; to power; will keep from; being damaged; makes; is collected; to send; sent; spins; blowing; is found.

Exercise 33. Distribute the following words according to the part of speech into separate groups; define their suffixes where possible; translate them.

Energy, changed, through, many, windmill, electricity, transmission, speed, high, attach, generator, brake, keep, fast, smaller, small, usually, generate, produce, transformer, voltage, grinding, lift, mechanical, electrical, other, where, has, all, windy, single.

Exercise 34. Find in text 3 the words that can be used both as a noun and a verb.

Model:

pump – to pump 

насос - качати

Exercise 35. Discuss the following statements. Translate them.

1. Knowledge is power. 2. Ocean energy is used to power our homes and businesses. 3. Great Powers make great future. 4. Harnessing the power of clean, alternative energy sources has become a necessity.   5. Hydraulic power plant or powerhouse uses moving water to make electricity. 

Exercise 36. Combine the words of two groups to make all possible word combinations. Translate them.

I group: mechanical, electrical, kinetic, wind, power, water.

II group: work, house, plant, energy, mill, turbine, energy.

Exercise 37. Say whether the given statements are true or false. If the statement is wrong correct it. If true, enrich it with details.

1. The kinetic energy of the wind can be changed into other forms of energy. 2. Farmers have been using moving water for many years to pump water from wells. 3. Today, the wind is also used to make electricity. 4. Water mill grinds or mills grain, or is used to pump water. 5. You can use a single smaller wind turbine to power a home or a school.  
Exercise 38. Find synonyms for the following words.

Rate, force, to make, to rise, speedy, to work out, to turn.

Exercise 39. Translate the words given in brackets and complete the sentences.

1. The kinetic energy of the wind can be changed into either (механічна або електрична енергія). 2. Today, blowing wind is also used to spin the blades on a (повітряна турбіна). 3. The (лопатки турбіни) are attached to a hub that is mounted on a (вал, що обертається). 4. The shaft goes through a (коробка приводів трансмісії) where the turning speed is increased. 5. Wind has to be this speed to turn the turbine fast enough to (витворювати електрику). 6. The turbines usually produce (від 50 до 300 кіловат електрики) each. 7. The (напруга) is increased to send electricity long distances over high power lines.         
Exercise 40. Translate into English. 

1. Вітер використовують для виконання різних видів робіт.    2. Енергія вітру допомагає човну просуватись по воді, коли човен піднімає парус. 3. Впродовж багатьох сторіч фермери використовували вітряки для того, щоб качати воду з водоймищ та молоти зерно. 4. Сьогодні вітер також використовується для вироблення електрики. 5. Сучасний пристрій, що виробляє електрику за допомогою вітру, називається повітряною турбіною. 6. Вал проходить через коробку передач трансмісії, де підвищується швидкість обертання. 7. Високошвидкісний вал обертає генератор, який виробляє електрику.

Exercise 41. Answer the following questions to text 3.

1. What forms of energy can the kinetic energy of the wind be changed into? 2. How has wind energy been used for many years?          3. What device is called a wind turbine? 4. What is the difference between a wind turbine and a wind mill? 5. What disadvantages does a wind turbine have? 6. How can we use a lot of wind energy?

Exercise 42. Learn the following words and word combinations.
Decay – розкладатися, гнити
coal – вугілля
responsible – відповідальний
artificial – штучний, неприродній
deposit – родовище
pool – плавальний басейн
curve – вигин, кривизна; гнути, вигинати(ся)
focus – зосередження, фокус; зосереджувати, фокусувати
boil – кип’ятити, кипіти 
steam – пара
plant – рослина, устаткування
reflect – відбивати (тепло, світло)
fluid – рідина
desert – пустеля
trough – жолоб
hit – влучення; влучати

turn hot – нагрівати(ся)
ray – промінь
Exercise 43. Read and translate text 4.

Text 4. Solar Energy

We have always used the energy of the sun as far back as humans have existed on this planet. We know today, that the sun is simply our nearest star. Without it, life would not exist on our planet. Plants use the sun’s light to make food. Animals eat plants for food. Decaying plants hundreds of millions of years ago produced the coal, oil and natural gas that we use today. So, fossil fuel is actually sunlight stored millions and millions of years ago.

Indirectly, the sun or other stars are responsible for ALL our energy. Even nuclear energy comes from a star because the uranium atoms used in nuclear energy were created in the fury of a nova – a star exploding.

Let’s look at ways in which we can use the sun’s energy. In the 1890s solar water heaters were being used to be a big improvement over wood and coal-burning stoves. Artificial gas made from coal was available too to heat water, but it cost 10 times the price we pay for natural gas today. And electricity was even more expensive if you even had any in your town.

By then, however, large deposits of oil and natural gas were discovered. As these low cost fuels became available, solar water systems began to be replaced with heaters burning fossil fuels.

Today, solar water heaters heat water for use inside homes and businesses. They also heat swimming pools. Panels of the roof of a building contain water pipes. When the sun hits the panels and the pipes, the sunlight warms them. That warmed water can then be used in a swimming pool.

Solar energy can also be used to make electricity. Some solar power plants use a highly curved mirror called a parabolic trough to focus the sunlight on a pipe running down a central point above the curve of the mirror. The mirror focuses the sunlight to strike the pipe, and it gets so hot that it can boil water into steam. That steam can then be used to turn a turbine to make electricity.

The problem with solar energy is that it works only when the sun is shining. So, on cloudy days and at night, the power plants can’t create energy. Some solar plants are a ‘hybrid’ technology. During the daytime they use the sun. At night and on cloudy days they burn natural gas to boil the water so they can continue to make electricity. Another form of solar power plants to make electricity is called a Central Tower Power Plant. Sunlight is reflected of 1,800 mirrors circling the tall tower. The mirrors are called heliostats and move and turn to face the sun all days long. The light is reflected back to the top of the tower in the center of the circle where a fluid is turned very hot by the sun’s rays. That fluid can be used to boil water to make steam to turn a turbine and a generator. This experimental power plant is called Solar II. It was re-built in California’s desert using newer technologies than when it was first built in the early 1980’s. Solar II will use the sunlight to change heat into mechanical energy in the turbine. The power plant will make enough electricity to power about 10,000 homes. Scientists say larger central tower power plants can make electricity for 100,000 to 200,000 homes.

Exercise 44. Translate the following universal words without a dictionary.

Technology, heliostat, gas, hybrid, problem, energy, million, parabolic, focus.

Exercise 45. Determine the parts of speech of the following words and translate them. Define the affixes, if any. 

Nearest, water, tower, newer, larger, power, sunlight, parabolic, central, highly, daytime, natural, re-built, early, mechanical, scientist, heater.

Exercise 46. Match the English terms in the left column with their Ukrainian equivalents in the right column. 

	a) fossil fuel

b) solar water heater

c) water steam
d) Central Tower Power  Plant
e) Solar power plant

f) mechanical energy

g) nuclear energy 

i) parabolic trough


	1) водяна пара

2) електростанція, що працює на сонячній енергії

3)  механічна енергія

4) водяний обігрівач, що використовує енергію сонця

5) паливо, що утворилось з решток рослин 

6) атомна енергія

7) параболічний жолоб

8) електростанція, що має центральну ве-жу прийому сонячної енергії 


Exercise 47. These words are used both as verbs and as nouns. Translate the pairs. Make up sentences with them.

To heat – heat, to power – power, to use – use, to hit – hit, to strike – strike, to focus – focus, to cost – cost, to plant – plant, to produce – produce, to pay – pay, to deposit – deposit, to curve – curve, to point – point, to turn – turn, to circle – circle, to face – face.

Exercise 48. Match the synonymous words and word combinations. 

	1. solar power

2. warmth

3. highly curved mirror

4. hit 

5. fossil fuel 

6. create energy
	1. parabolic trough

2. sun’s energy

3. heat

4. make power

5. strike

6. natural gas


Exercise 49. Translate and comment upon the following grammar forms.

Have used the energy; can be used to make electricity; focuses the sunlight; called a parabolic trough; produced the coal, oil and natural gas; can’t create energy; are called heliostats; was re-built in desert; using newer technologies; to change into mechanical energy; to power homes.

Exercise 50. Match the definitions in the left column with the terms in the right column.

	1. The coal, oil and natural gas produced by decaying plants
	a)  heliostats

	2. Heaters to heat water by the sun’s rays
	b) Central Tower Power Plant

	3. A highly curved mirror to focus the sunlight to strike the pipe and boil water into steam
	c) fossil fuels

	4. Solar plants that can create energy round the clock
	d) solar water heaters

	5. A solar power plant with the tall tower in the centre of the circle of mirrors using sunlight
	e) ‘hybrid’ technology solar plants

	6. Mirrors circling the tall tower to reflect the light to the top of tower
	f) parabolic trough


Exercise 51. Choose the correct word to complete the sentences.

1. … … - oil, coal and natural gas is actually sunlight stored millions and millions of years ago.

a) renewable energy

b) fossil fuels

c) alternative energy

2. … … being used in the 1890’s are making a comeback to heat water for use inside homes and businesses, swimming pools.

a) wood-burning stoves

b) coal-burning stoves

c) solar water heaters

3. Solar power plants use … … to make electricity.

a) kinetic energy of moving water

b) heat energy

c) chemical energy

4. Some solar power plants use … … … to get the pipe so hot it can boil water into steam.

a) coal-burning stove

b) curved mirror

c) gas-burning stove

5. A parabolic trough … … to boil water into steam.

a) focuses the sunlight

b) uses the kinetic energy

c) uses temperature differences

6. A ‘hybrid’ technology solar plants can create energy … … .

a) when the sun is shining

b) during the daytime

c) round the clock

7. A Central Tower Power Plant uses sunlight reflected off … circling the tall tower.

a) parabolic trough

b) heliostats

c) reservoir

Exercise 52. The following questions on the text have been jumbled. Arrange them correctly and answer them. 

	For example: 

to, energy, solar, does, energy, of, What, form, refer? 

          – What form of energy does solar energy refer to?


1. fossil, What, fuels, is?

2. water, heaters, solar, a, big, improvement, over, wood, coal-burning, and, stoves, Why, were?
3. heaters, water, solar, today, are, How, used?
4. is, solar, energy, used, What, for?
5. focuses, What, the, sunlight, boil, to, water, steam into?
6. steam, the, can, then, used, be, How?
7. power plants, solar, called, are, Tower, Power, Central, Plant, What, a?
8. it, does, work, How?
9. technologies, newer, use, sunlight, the, will, How?
10.  capacity, Solar II, What, is?

Exercise 53. Learn the following words and word combinations.

Outlet market – ринок збуту
vegetation (plantation) – рослинність
raw – необроблений 
residue – залишки
straw – солома
wood chips – стружка
paper trash – макулатура
sawdust – тирса
livestock – поголів’я худоби
essentially – по суті
treatment – обробка
photosynthesis – фотосинтез
chemical bonds – хімічні зв’язки
ethane – етан
kelp – бурі водорості
yield – врожай; кількість виробленої продукції
available – придатний, корисний; наявний; доступний
welfare – добробут
income – прибуток, надходження
requirement – вимога
sustainably – постійно
manure – добриво
abundant resources – багаті запаси
starch – крохмаль
yeast – дріжджі
barley – ячмінь
decompose – розкладатися, гнити
digest – перетравлювати
harness – приборкувати, підкоряти, використовувати (стосовно енергії)
mound – вал, насип
fermentation – бродіння, ферментація

Exercise 54. Read the given text and select the key words and expressions for a five minute conversation with your partners on the following topic: “Can Biomass Satisfy All of Man’s Energy Demands Presently?”

Text 5. Biomass Energy

Renewable energy offers interesting perspectives for agriculture and forestry in Ukraine. It is broadening the range of available energy sources, creating new market outlets for agricultural producers besides food production. It contributes to national energy security by diversifying energy supply sources. Linked food and energy markets will increase competition and the most efficient producers will benefit most of new markets in future.

Simply defined, biomass is all plant material, or vegetation, either raw or processed, wild or cultivated. Examples of this energy source include:

· fast growing trees and grasses;

· agricultural residues like used vegetable oils, wheat straw, or corn;

· wood waste like paper trash, yard clippings, sawdust, or wood chips;

· methane that is captured from livestock, and municipal waste water treatment.

Essentially, biomass is stored solar energy that man can convert to electricity, fuel, and heat. Through photosynthesis the energy from the sun is stored in the chemical bonds of the plant material. Typically biomass energy comes from three sources: agricultural crop residues, municipal and industrial waste and energy plantations. In addition, crops such as corn, sugar beets, grains, and kelp can be grown specifically for energy generation. Crops that make good energy resources have a high yield of dry material and use minimal land; the crop should also generate more energy than its production consumes. Numerous processes such as cogeneration, gasification, and fermentation, can tap into this energy source to produce energy available for human consumption.

Prior to the industrial revolution, biomass satisfied nearly all of man’s energy demands. Up until the 1860’s, the United States used biomass, in the form of wood, for nearly 91 % of all energy consumption. In 1992 biomass generated $ 1,8 billion in personal and corporate income and employed 66,000 workers. Although presently the majority of humankind’s energy requirements are fulfilled by fossil fuel combustion, 14% of the world still utilizes biomass.

Without a major impact on food prices, the United States has enough land and agricultural networks to sustainably replace half of the nation’s gasoline use or all nuclear energy. The thousands of tons of manure, piles of sawdust, and mounds of agricultural waste all have the potential to generate energy.

Currently, the world population uses only about 7 % of the annual production of biomass. We are only partially utilizing nature’s abundant and renewable resources.

The least costly, most common, and simplest method is direct combustion or burning of the biomass which produces energy for activities such as heating or cooking. Currently, numerous technologies exist that convert organic material to commercial energy. The list below represents only a sample of the many ways in which biomass can be used.

With alcohol fermentation starches are converted to sugar and then to fuel alcohol. This alcohol is then distilled and separated. With yeast, materials such as wheat, barley, potatoes, and sawdust can be converted to alcohol. Currently, ethanol is the product from fermentation that is used in internal combustion engines as alternative fuel.

Decomposing organic waste generates gas as it is anaerobically digested. Approximately 50 percent of this is methane – a major factor of natural gas. People have developed ways to harness this methane and use it for energy. An example of this is Foster Farm in Middlebury, Vermont that uses cow manure to power the entire farm.

The newest method for electricity generation is known as gasification. This method captures 65-70% of the energy present in solid fuels by first converting it to combustible gases. These gases are then burned, like we currently burn natural gas, and create energy. The technologies for this synfuel (synthetic fuel) are still new and therefore not quite ready for commercial production.

Exercise 55. Divide text 5 into logical parts and write a topical sentence for each part.

Exercise 56. Translate the following words and word combinations into Ukrainian.

Convert to electricity, chemical bonds of the plant material, agricultural crop residues, industrial waste, energy generation, numerous processes, energy available for human consumption, the majority of humankind’s energy requirements, fossil fuel combustion, a major impact, replace gasoline use, the simplest and newest method, numerous technologies, internal combustion engine, combustible gases, commercial production.

Exercise 57. Translate the following sentences into English.

1. Використання біомаси як палива не може задовольнити потреби людства в енергії. 2. Спалювання біомаси є найдешевшим і найбільш розповсюдженим методом виробництва енергії. 3. Все більше і більше людей протестують проти використання традиційних видів палива, бо процес виробництва електроенергії супроводжується виділенням двоокису вуглецю, який дуже шкідливий для навколишнього середовища. 4. Метан і етан можуть використовуватися як паливо для автомобілів замість бензину, що зменшить забруднення атмосфери. 5. У світі існує багато різних технологій з виробництва енергії з біомаси. 6. Відновлювана енергетика пропонує цікаві перспективи для сільського та лісового господарства України. 7. Більшість відновлюваної енергетики на сьогодні припадає на гідроенергетику та опалювані котельні та печі, що працюють на біомасі. 8. Скорочення споживання природного газу є однією з найбільш суттєвих проблем для України, яка зараз знаходиться у складній енергетичній ситуації. 9. У багатьох країнах Європи динамічно розвивається виробництво енергії з відновлюваних джерел. 10. Багато деревообробних підприємств замінюють котельні, які працюють на вугіллі або газі, на котли та печі, що використовують відходи власного виробництва. 11. Тільки гідроенергетика та біомаса досягли рівня комерційного застосування; інші технології відновлюваної енергетики ще знаходяться на стадії дослідження та розробки. 12. Низькі ціни на енергоносії не стимулюють людей заощаджувати енергію та використовувати альтернативні джерела енергії. 13. Оскільки рентабельність більшості технологій відновлюваної енергетики залежить від місцевих умов, детальна інформація про наявні джерела є дуже важливою для їх подальшого розвитку.   

Exercise 58. Identify by suffixes: a) nouns; b) adjectives;             c) adverbs; d) verbal forms among the following words. Translate them.
Simply, agricultural, energy, chemical, material, generate, essentially, electricity, municipal, generation, process, produced, consumption, industrial, minimal, production, generated, fermentation, satisfied, personal, presently, majority, requirement, combustion, utilized, growing, commercial, existing, converted, traditional, processed, cultivated.

Exercise 59. Write the verbs related to the following nouns. Translate them.

Generation, conversion, plantation, production, fermentation, consumption, satisfaction, combustion, population, diversification, gasification.

Exercise 60. Use the prefixes un-, im-, ir-, in-, dis-, mis- to form the opposite of the following words.

Efficient, capable, experienced, motivated, responsible, organized, manage, tidy, understand, judge, lead, honest.

Exercise 61. Define whether the statements are true or false.

1. Biomass energy comes from different sources. 2. Grain can’t be grown specifically for energy generation. 3. Presently biomass satisfies nearly all of man’s energy demands. 4. The crop should generate less energy than its production consumes. 5. The newest method for electricity generation is gasification. 6. The technologies for synthetic fuel are quite ready for commercial production. 7. Vegetable oils can be used as alternative fuel.

Exercise 62. Match the beginning (column A) and the end of the sentence (column B).

	1. Biomass is stored solar energy
	a) than its production consumes

	2. The common method is direct burning of the biomass
	b) that convert organic material to commercial energy

	3. Numerous technologies exist
	c) that is used in internal combustion engines as alternative fuel

	4. Ethanol is the product from fermentation
	d) that within 50 years the present sources will be gone

	5. Fossil fuels are used so much
	e) that man can convert to electricity

	6. The crop should generate more energy
	f) which produces energy for activities such as heating or cooking

	7. Modern, enclosed fireplaces and wood stoves pollute much less 
	g) which generate harmful emissions

	8. Municipal waste often contains toxic metals and plastics
	i) than traditional open fireplaces


Exercise 63. Answer the following questions.

1. What is biomass? 2. What are sources of biomass energy?        3. What crops are grown specifically for energy generation? 4. How is biomass converted into energy? 5. What is the simplest method of converting biomass into energy? 6. What product can be used in internal combustion engines as an alternative fuel? 7. How is methane generated? 8. What method is the newest for electricity generation? 9. Why do people protest against the use of fossil fuels? 10. Can biomass satisfy all of man’s energy demands presently?  

Exercise 64. Fill in the missing words using the words below.

(Combustion, waste, convert, requirements, annual, conventional, emission).

1. Biomass is stored solar energy that man can … to electricity.     2. Presently the majority of humankind’s energy … are fulfilled by fossil fuel. 3. Currently, the world population uses only about 7 % of the … production of biomass. 4. The simplest method of biomass conversion is its … or burning. 5. Decomposing organic … generates gas as it is      anaerobically digested. 6. The most serious problem is particulate … which must be controlled with special devices. 7. Using biomass-derived methanol and ethanol as vehicle fuels instead of … gasoline could reduce pollution from automobiles. 

Exercise 65. Put questions to the underlined words. 

1. Crops such as corn, sugar beets, grains and kelp can be grown specifically for energy generation. 2. Prior to the industrial revolution, biomass satisfied nearly all of man’s energy demands. 3. Currently, the world population uses only about 7 % of the annual production of biomass. 4. Numerous technologies exist that convert organic material to commercial energy. 5. New technologies are being developed and small scale projects are economically efficient. 

Exercise 66. Fill in the missing form of adjectives and adverbs. Give your own examples.

Good, …, the best;

high, …, the highest;

…, more, the most;

…, less, the least;

simple, …, the simplest;

new, newer, …;

stable, …, the most stable.

Exercise 67. Write the following sentences in the Past / Future Indefinite, Present / Past / Future Continuous, Present / Past / Future / Perfect tenses. Add appropriate adverbial modifiers.

1. Scientists work hard to improve the technologies for electricity generation. 2. We only partially utilize nature’s abundant and renewable resources. 

Exercise 68. Rewrite in Conditional II, III.

	Example:

If hydropower developed further in the United States, reasonable compromises would be reached between environmental groups and industry.

If hydropower had developed further in the United States, reasonable compromises would have been reached between environmental groups and industry.


1. If hydropower develops further in the United States, reasonable compromises will be reached between environmental groups and industry. 2. If people use biomass-derived methanol and ethanol as vehicle fuels, some types of pollution from automobiles will be reduced. 3. Soils can be depleted of organic content and nutrients if agricultural or forestry wastes are used for fuel. 4. If people continue consuming fossil fuels, we will run out of mineral resources. 5. Electric appliances will not work if there is no electricity. 6. There are lots of applications for hydrogen as an  energy source if people are ready and want to use it.           
Exercise 69. Read the following notes and be ready for a conversation with your partners on the topic “Major Benefits of Substituting Biomass for Fossil Fuels”.

· there are countless benefits to biomass use economically, environmentally and nationally;

· rural economic development and stability;

· biomass could replace half of imported oil each year;

· preservation of agricultural land that otherwise would be sold for residential development or industrial use;

· sustainable agricultural techniques for these crops can restore and ensure soil stability and health along with minimizing chemical residues and habitat destruction;

· no net increase in atmospheric carbon dioxide;

· methane is 20 times more potent than CO2. Centering methane from producers such as cows or rice fields and applying it for fuel will significantly reduce the green house gas.   
Exercise 70. Learn the following words and word combinations.

Substitute (for) – заміняти; використовувати замість
neat fuel – чисте паливо
oxygenate – окисляти, збагачувати киснем
additive – добавка (до пального), присадка
rapeseed – насіння рапсу
soybean oil – соєва олія
grease – мастило, жир
blend – змішувати
contamination – забруднення
mileage – відстань в милях
carbon monoxide – одноокис вуглецю
combust – спалювати
contribute – сприяти
substantially – в основному, значною мірою
petroleum – нафта, газ
buildup – накопичення; підвищення концентрації
depend (on) – залежати (від)
gasoline – бензин (ам.)
allow – дозволяти
release – випускати
reduce – зменшувати
emission – випускання, емісія
enhance – посилювати, збільшувати
truck – вантажний автомобіль

meet standards – відповідати стандартам
gallon – галон (3,78л) 
base – основа
nitrogen – азот
oxide – окис
grist – шрот

particulate – (макро)частка
Exercise 71. Read text 6 and select the key words and expressions for a five minute conversation with your partners on the following topic: “Commercial and Environmental Benefits to Using Renewable Diesel Fuel”.

Text 6. Renewable Diesel Fuel
Ethanol and biodiesel, made from plant matter instead of petroleum, can be blended with or directly substitute for gasoline and diesel respectively.

Biodiesel is made by transforming animal fat or vegetable oil with alcohol and can be directly substituted for diesel either as neat fuel       (B 100) or as an oxygenate additive. In Europe, the largest producer and user of biodiesel, the fuel is usually made from rapeseed oil. In the United States, the second largest producer and user of biodiesel, the fuel is usually made from soybean oil or recycled restaurant grease. In 2002, 15 million gallons of biodiesel was consumed in the United States.

E-Diesel is a fuel that uses additives in order to allow blending of ethanol with diesel. It includes ethanol blends of 7.7,% to 15% and up to 5% special additives that prevent the ethanol and diesel from separating at very low temperatures or if water contamination occurs. Use of         E-Diesel would also increase demand for ethanol, as diesel vehicles in the U.S. consume approximately 36 billion gallons of diesel a year.

E-Diesel is currently an experimental fuel and is being developed by many companies. Demonstrations are currently being conducted on the use of E-Diesel in heavy-duty trucks, buses, and farm machinery. There is a light increase in operating costs due to a slight (7-10%) mileage decreases with E-Diesel use. However, there are many environmental benefits to using E-diesel, such as reduced emissions of Particulate Matter from 27% to 41%, Carbon Monoxide from 20% to 27%, Nitrogen Oxides 4% to 5%. Supporters of E-Diesel see it as a major new market for ethanol and an effective way to help engine manufacturers meet tough new emission standards from the U.S. Environmental Protection Agency. For instance, it can take up to 10 years for manufacturers to phase in new engine designs that reduce emissions and meet tough new standards. However, switching to E-diesel gets immediate environmental benefits. Use of biofuels reduces toxic air emissions, greenhouse gas buildup, and dependence on imported oil, while supporting agriculture and rural economies. Unlike gasoline and diesel, biofuels contain oxygen. Adding biofuels to petroleum products allows the fuel to combust more completely and this reduces air pollution. When fossil fuels such as petroleum are burned, they also release carbon dioxide that was captured by plants billions of years ago. This release contributes to the buildup of greenhouse gases that contributes to climate change.

The total area of Ukraine is about 604 thousand km2, of which agricultural lands occupy 70%. Ukraine has rather good conditions for growing rapeseed as raw material for biodiesel production. Presently about 300 thousand ha of land are used for growing rapeseed with an annual growth rate of about 50 to 80% during the last three years. Rapeseed oil plants have already been constructed in Vynnytsa, Chernivtsi, Ternopil region. A typical rapeseed oil plant can require 400000 tons annually to operate at full capacity. Each plant would produce 100000 tons of biofuel per year.

According to data from the Ministry of Agriculture average yield of rape seed in Ukraine is only about 1.3 t/ha1 that is very low for profitable production of biodiesel. To achieve higher yields and increase quality of rapeseeds it is necessary to invest in farm production technology. Despite very low average figure some farms have yields of rape up to 3.0 t/ha. Another precondition for profitable production of biodiesel is the utilization of valuable by-products – glycerin and grist.

Lands of so called Chernobyl zone are especially interesting for rapeseed production in Ukraine. According to estimation of experts, 100 thousand ha of the contaminated lands are suitable for growing technical crops and 500 thousand hectares of cleaner lands are suitable for growing technical and food crops. Most of rapeseed and rapeseed oil have been exported to Europe. Presently there are no proven facts about industrial (commercial) production of bio-diesel in Ukraine. Activity on production of bio-diesel and its energy usage is mainly at research and development level.

Ukraine could become a major exporter of biofuels within a few years, and a consumer of this fuel as well. State support is needed to encourage usage of biodiesel fuels on the local market.

Note:

1t/ha – ton / hectare 

Exercise 72. Translate the following word combinations.

Plant matter, toxic air emissions, greenhouse gas buildup, air pollution, carbon dioxide, oxygenate additive, rapeseed oil, recycled grease, ethanol blends, water contamination, heavy-duty truck, farm machinery, environmental benefits, reduced emissions, engine design, tough standards.

Exercise 73. Look through the types of attributive groups of words. Translate them.

1) V-ing + n 
growing trees, burning fuel, decomposing waste, increasing number, decreasing size, importing oil. 
2) adv + V-ing + n
fast growing trees, quickly burning fuel, partially decomposing waste, constantly increasing number, steadily decreasing size, presently importing oil.

3) V-ed + n 
defined term, processed waste, generated electricity, developed technologies, achieved results, converted energy, satisfied requirements.

4) adv V-ed + n
clearly defined term, fully processed waste, constantly generated electricity, recently developed technologies, quickly achieved results, commercially converted energy, partially satisfied requirements.

5) n + n

energy source, vegetable oil, waste water, solar energy, energy generation, world popularization, biomass research, timber industry, cost reduction.

Exercise 74. Match the word in column A with its opposite in column B.

	A
	B

	1. pure

2. increased

3. heavy

4. healthy

5. tough

6. solid

7. organic

8. toxic

9. rural

10. changeable
	a) light

b) liquid

c) unpoisonous

d) inorganic

e) urban

f) stable

g) reduced

h) flexible

i) blended

j) harmful


Exercise 75. Work in pairs. Make questions for each answer below. Use the question words given in brackets.

1. Biodiesel is made by transforming animal fat or vegetable oil with alcohol. (How? What?)

2. Biodiesel can be directly substituted for diesel either as neat fuel or as an oxygenate additive. (What?)

3. Europe is the largest producer and user of biodiesel. (What? What country?)

4. In the United States the fuel is usually made from soybean. (What?)

5. It can take up to 10 years for manufacturers to phase in new engine designs that reduce emissions. (How long?)

6. Use of biofuels reduces toxic air emissions and dependence on imported oil. (What?)

7. In 2003 ethanol produced from corn reached 2.81 billion gallons. (How many?)

8. In the United States biomass was the source for 47% of all renewable energy. (Where? What?)

9. Adding biofuels to petroleum products allows the fuel to combust more completely. (What?)

Exercise 76. Fill in the blanks with the prepositions given below.

(By, for, from, on, to, in, of).
1. Ethanol and biodiesel are made … plant matter instead … petroleum. 2. Biodiesel is made … transforming animal fat or vegetable oil with alcohol and can be directly substituted … diesel fuel. 3. In Europe biodiesel is usually made … rapeseed oil. 4. Special additives prevent the ethanol and diesel … separating at very low temperatures or if water contamination occurs. 5. The United States is the second largest producer and user … biodiesel. 6. Use … biofuels reduces toxic air emissions and dependence … imported oil. 7. Greenhouse gases contribute … climate changes. 8. Use … biofuels results … substantially reduced net greenhouse gas emissions.

Exercise 77. Rewrite the following sentences in the Active Voice.  

1. When fossil fuels such as petroleum are burned, they release carbon dioxide. 2. Ethanol, also known as ethyl alcohol, can be used as an alternative fuel or pollution – reducing additive to gasoline. 3. E-Diesel is currently an experimental fuel and is being developed by many companies. 4. Biodiesel is made by transforming animal fat or vegetable oil with alcohol. 5. Demonstrations are currently being conducted on the use of E-Diesel in heavy-duty trucks, buses and farm machinery. 6. In 2002, 15 million gallons of biodiesel was consumed in the United States of America. 7. The majority of electricity production from biomass is used as base load power in the existing electrical distribution systems.    8. Gasoline and diesel can be substituted by biofuels. 9. Biofuels are burned in a boiler to produce high pressure steam. 10. 48% of biomass energy was consumed by paper industry.  

Exercise 78. Complete the sentences by putting the verb in brackets into the correct Active or Passive tense forms.

1. The biogas can (clean) and (filter) to remove problem chemical compounds. 2. The biomass fuel (burn) in boilers to produce high pressure steam. 3. The steam (flow) over a series of aerodynamic turbine blades, causing the turbine to rotate. 4. The turbine (connect) to an electric generator. 5. As the steam flow (cause) the turbine to rotate, the electric generator (turn) and electricity (produce). 6. Biomass (use) as base load power in the existing electrical distribution systems. 7. Ethanol (make) from cellulose biomass, such as agricultural forestry residues, industrial waste, trees and grasses. 8. This technology must (improve) the quality. 9. Ethyl alcohol (use) either as an alternative fuel or as an octane-boosting, pollution reducing additive to gasoline. 10. E-Diesel is a fuel that (use) additives in order to allow blending of ethanol with diesel.   

Exercise 79. Translate into English.

1. Не існує загально прийнятого визначення поняття відновлюваної енергетики. 2. Відновлювана енергія – це енергія, отримана з сонця, вітру, біомаси, геотермальних, гідроенергетичних та океанських ресурсів, а також твердої біомаси та рідких біопалив. 3. Україна повинна терміново шукати альтернативні джерела енергії та впроваджувати енергозберігаючі технології. 4. Біодизельне пальне є найбільш сильним і прогресивно зростаючим сектором відновлюваної енергетики в ЄС. 5. Головним фактором, що зараз стримує поширення відновлюваних джерел енергії є порівняно висока собівартість виробництва. 6. Постачальники бензину та інших видів нафтопродуктів не зацікавлені в заміщенні їх продукції біодизельним пальним або етиловим спиртом. 7. Уряд України підтримує розвиток відновлюваних джерел енергії. 8. Вартість технологій з виробництва біодизельного пального буде значною мірою залежати від рівня технічного прогресу та напрямків державної політики. 9. Біодизельне пальне розробляється багатьма компаніями. 10. Розробка нових двигунів, які будуть працювати на біодизельному пальному, дозволить зменшити викиди двоокису вуглецю в атмосферу. 11. Європа є найбільшим виробником і споживачем біодизельного пального. 12. В США біодизельне пальне виробляється із соєвої олії.    13. Землі так званої Чорнобильської зони є особливо привабливими для вирощування ріпаку в Україні. 

Exercise 80. Discuss the following questions using the information below.

1. What steps could be taken by the government of Ukraine to support producers and consumers of biodiesel? 

2. What plant matter can be used to produce biodiesel in Ukraine?

Lately some positive trends have taken place concerning further development of biodiesel production in Ukraine and its approach to commercial level. The Ministry of Agriculture, several regional administrations and private companies announced plans to build plants for producing biofuels from rapeseed in Zhitomir, Sumy, Vynnytsa, Khmelnitsky and other regions. Each plant would reportedly cost about $35 million and would produce 100000 tons of biofuels per year.

Exercise 81. Learn the following words and word combinations.
Inexhaustible – невичерпний
nucleus (pl. nuclei) – атомне ядро 
nuclear fission – ядерний поділ
nuclear fusion – злиття ядер
occur – відбуватися, траплятися 
explosion – вибух
split – розщеплюватись
chain reaction – ланцюгова реакція
collide – зіштовхуватись
helium – гелій
get rid of – позбавлятися
release – звільняти, випускати
cell – клітина
dump – сховище; скидати, звалювати
harness – використовувати (стосовно енергії)
meltdown – розплавляти
rod – стержень
Exercise 82. Before reading text 7, discuss the following questions.

1. What are sources of energy and where are they used for?          2. What different sources of energy do you know? 3. How is fossil energy generated? 4. What is alternative energy?

Exercise 83. Read text 7 and make the plan of key ideas.

Text 7. Nuclear Energy

The sun and stars are seemingly inexhaustible sources of energy. That energy is the result of nuclear reactions, in which matter is converted to energy. We have been able to harness that mechanism and regularly use it to generate power. Presently, nuclear energy provides for approximately 16% of the world's electricity. Unlike the stars, the nuclear reactors that we have today work on the principle of nuclear fission. Scientists are working like madmen to make fusion reactors which have the potential of providing more energy with fewer disadvantages than fission reactors. Changes can occur in the structure of the nuclei of atoms. These changes are called nuclear reactions. Energy created in a nuclear reaction is called nuclear energy, or atomic energy. Nuclear energy is produced naturally and in man-made operations under human control. Some nuclear energy is produced naturally. For example, the Sun and other stars make heat and light by nuclear reactions. Nuclear energy can be man-made too. Machines called nuclear reactors, parts of nuclear power plants, provide electricity for many cities. Man-made nuclear reactions also occur in the explosion of atomic and hydrogen bombs. Nuclear energy is produced in two different ways, in one, large nuclei are split to release energy. In the other method, small nuclei are combined to release energy. In nuclear fission, the nuclei of atoms are split, causing energy to be released. The atomic bomb and nuclear reactors work by fission. The element uranium is the main fuel used to undergo nuclear fission to produce energy since it has many favourable properties. Uranium nuclei can be easily split by shooting neutrons at them. Also, once a uranium nucleus is split, multiple neutrons are released which are used to split other uranium nuclei. This phenomenon is known as a chain reaction. In nuclear fusion, the nuclei of atoms are joined together, or fused. This happens only under very hot conditions. The Sun, like all other stars, creates heat and light through nuclear fusion. In the Sun, hydrogen nuclei fuse to make helium. The hydrogen bomb, humanity's most powerful and destructive weapon, also works by fusion. The heat required to start the fusion reaction is so great that an atomic bomb is used to provide it. Hydrogen nuclei fuse to form helium and in the process release huge amounts of energy thus producing a huge explosion.

Advantages and disadvantages of Nuclear Energy:
- The Earth has limited supplies of coal and oil. Nuclear power plants could still produce electricity after coal and oil become scarce.
- Nuclear power plants need less fuel than ones which burn fossil fuels. One ton of uranium produces more energy than is produced by several million tons of coal or several million barrels of oil.

- Coal and oil burning plants pollute the air. Well-operated nuclear power plants do not release contaminants into the environment.

The nations of the world now have more than enough nuclear bombs to kill every person on Earth. The two most powerful nations - Russia and the United States — have about 50,000 nuclear weapons between them. What if there were to be a nuclear war? What if terrorists got their hands on nuclear weapons? Or what if nuclear weapons were launched by accident?
- Nuclear explosions produce radiation. The nuclear radiation harms the cells of the body which can make people sick or even kill them. Illness can strike people years after their exposure to nuclear radiation.
- One possible type of reactor disaster is known as a meltdown. In such an accident, the fission reaction goes out of control, leading to a nuclear explosion and the emission of great amounts of radiation.
- In 1979, the cooling system failed at the Three Mile Island nuclear reactor near Harrisburg, Pennsylvania. Radiation leaked, forcing tens of thousands of people to flee. The problem was solved minutes before a total meltdown would have occurred. Fortunately, there were no deaths.
- In 1986, a much worse disaster struck Ukraine’s Chernobyl nuclear power plant. In this incident, a large amount of radiation escaped from the reactor. Hundreds of thousands of people were exposed to the radiation. Several dozen died within a few days. In the years to come, thousands more may die of cancers induced by the radiation.
- Nuclear reactors also have waste disposal problems. Reactors produce nuclear waste products which emit dangerous radiation. Because they could kill people who touch them, they cannot be thrown away like ordinary garbage. Currently, many nuclear wastes are stored in special cooling pools at the nuclear reactors.
- The United States plans to move its nuclear waste to a remote underground dump by the year 2010.

- In 1957, at a dump site in Russia's Ural Mountains, several hundred miles from Moscow, buried nuclear wastes mysteriously exploded, killing dozens of people. 

- Nuclear reactors only last for about forty to fifty years.
Exercise 84. Select the key words and expressions from the text for a five-minute conversation with your partners on the following topic: What are the Pros and Cons of Nuclear Energy?

Exercise 85. Translate the following words and word combinations into Ukrainian:

Nuclear power plant, to provide electricity, man-made nuclear reaction, to release energy, explosion of atomic and hydrogen bombs, favourable properties, the most powerful and destructive weapon, to harm the cells of the body, total meltdown, waste disposal problem, dangerous radiation, cooling pool, remote underground dump, inexhaustible source of energy, to escape from the reaction, to release contaminant.

Exercise 86. Translate the following sentences into English. 

1. Перша атомна станція була побудована в Англії у 1956 році. 2. Вчені працюють над удосконаленням ядерних реакторів з метою підвищення ефективності й надійності їх експлуатації. 3. Ядерна енергія – це форма енергії, яка виникає в результаті ядерного поділу або злиття ядер. 4. Виробництво і використання будь-якого виду енергії супроводжується забрудненням навколишнього середовища. 5. У 1986 році в результаті аварії на Чорнобильській атомній станції сотні тисяч людей постраждали від радіоактивного випромінювання. 6. Одна тонна урану виробляє більше енергії, ніж декілька млн. тон вугілля чи нафти. 7. У деяких країнах атомна енергія є основним джерелом енергозабезпечення, наприклад, у Франції атомні станції виробляють 70% від загальної кількості енергії. 8. Ядерні реактори, побудовані на принципі злиття ядер, будуть безпечніші і більш ефективні.

Exercise 87. Answer the following questions.

1. What is nuclear energy? 2. How is nuclear energy produced?    3. What phenomenon is known as a chain reaction? 4. How does nuclear radiation affect people’s health? 5. What major problems are connected with nuclear reactors? 6. Why is uranium the main fuel for nuclear reactors? 7. What is required to start a fusion reaction?   
Exercise 88. Define whether the statements are true or false.

1. Nuclear energy is produced in many different ways. 2. In nuclear fusion, the nuclei of atoms are split. 3. The Earth has unlimited supplies of coal and oil. 4. Nuclear power plants need less fuel than ones which burn fossil fuels. 5. Nuclear reactors last for about 40 years.         6. The Sun, like all other stars, creates heat and light through nuclear fission. 7. Modern nuclear reactors work on the principle of nuclear fusion. 8. Well operated nuclear power plants pollute the air. 

Exercise 89. Match the beginning (column A) and the end of the sentence (column B).

	A
	B

	1. Nuclear power is a form of energy ..
	a) which burn fossil fuels.

	2. An energy source is a system …
	b) which arises from a reaction between atomic nuclei.

	3. The speed in which the atomic nuclei collide …
	c) endless and doesn’t give any pollution.

	4. In nuclear fission the nuclei of atoms are split …
	d) that an atomic bomb is used to provide it.

	5. Nuclear power plants need less fuel than ones …
	e) which causes extra pollution of the atmosphere.

	6. Disadvantage is that during the process of combustion a lot of toxic materials come into the air …
	f) causing energy to be released.

	7. The advantage of alternative energy is that the energy source is …
	g) is controlled by special rods.

	8. The heat required to start the fusion reaction is so great …
	h) which makes energy in a certain way.


Exercise 90. Fill in a missing word from those given below.

(Reduce, fusion, occur, replace, raw materials, electricity, split).
1. Uranium nuclei can be easily … by shooting neutrons at them. 2. Through the steam a turbine can be driven and … is produced.            3. A very big … is that the … for nuclear power uranium, is very radioactive. 4. Man-made nuclear reactions … in the explosion of atomic and hydrogen bombs. 5. Where oil is used for electric power production, nuclear fission can … oil as a fuel. 6. We have done remarkably little to … our dependence on fossil energy. 7. The temperature of the Sun ranges from about 10,000 0C on its surface to 15-18 mln degrees in the interior where … takes place.

Exercise 91. Give definitions for the following terms:

chain reaction, nuclear energy, nuclear fission, nuclear fusion, meltdown, fossil energy.

Exercise 92. Put questions to the underlined words.

1. In 1979, the cooling system failed at the Three Mile Island nuclear reaction in Pennsylvania. 2. Fossil energy is generated through the burning of fossil remains. 3. With the help of a generator, a turbine can make electricity. 4. A hydro-electric station makes use of the fall between a lake and a river. 5. Nuclear energy is produced naturally and in man-made operations under human control.    

Exercise 93. Rewrite the following sentences in the Passive. 

1. Presently, nuclear energy provides for approximately 16 % of the world’s electricity. 2. We call energy created in a nuclear reaction nuclear energy. 3. The Sun and other stars produce some nuclear energy naturally. 4. Nuclear power plants provide electricity for many cities.     5. It is possible to produce nuclear energy in two different ways. 6. A hydro-electric station uses the current of the river for producing electricity. 7. The students have learned the topic ‘Alternative Energy Sources’. 8. The United States has stopped nuclear power development. 9. Nuclear fission can replace oil as a fuel. 10. American scientist Enrico Fermi made a chain reaction in a pile of uranium. 11. When did the United States test the first hydrogen bomb? 12. The scientists are investigating nuclear fusion. 13. Ukraine will further develop nuclear power. 14. Illness can strike people years after their exposure to nuclear radiation.

Exercise 94. Fill in the active or passive form of the verbs in the brackets.

1. That energy is the result of nuclear reactions, in which matter (to convert) to energy. 2. Nuclear explosions (to produce) radiation.       3. Oil can (to replace) by coal. 4. Coal and uranium are the only two alternative sources of energy which can (to develop) in large amounts and (to provide) a dependable base load in the near future. 5. Nuclear power development (to stop) in Germany and Sweden. 6. Although considerable progress (to make), coal production and burning still have environmental problems.

Exercise 95. Translate the following words. Mind that the negative prefixes dis-, in-, un-, ir-, mis- give the words an opposite meaning. Use them in your own examples.

in-:  inexhaustible, inefficient, invisible;

ir-: irregular, irresponsible, irreplaceable;

un-: unlike, unfavourable, unlimited, unconventional, uncontrollable, unreliable;

dis-: disadvantage, disappear, dislike, disconnect;

mis-: misunderstand, mismanage, miscalculate.

Exercise 96. Identify by suffixes: a) nouns; b) adjectives; c) adverbs; d) verbal forms among the following words. Translate them. 

Reaction, mechanism, approximately, reactor, providing, fission, structure, created, atomic, naturally, explosion, fusion, phenomenon, condition, powerful, destructive, required, uranium, version, testing, produced, terrorist, radiation, illness, leading, emission, cooling, fortunately, dangerous, environment, currently.

Exercise 97. Ask:
     a) if a nuclear explosion produces radiation;

if coal and oil burning plants pollute the air;

if nuclear reactors have waste disposal problems;

if the Earth has limited supplies of coal and oil;

if nuclear power plants are dangerous.

 b)  when the United States dropped an atomic bomb on Nagasaki;

how nuclear wastes are stored;

how nuclear energy is produced;

what advantages fusion reactors have;

where the first major nuclear power plant was constructed.

Exercise 98. Read and translate the following text. 

After reviewing the pros and cons, it is up to you to formulate your own opinion on the topic “The Future of Nuclear Energy”.
Some people think that nuclear energy is here to stay and we must learn to live with it. Others say that we should get rid of all nuclear weapons and power plants. Both sides have their cases as there are advantages and disadvantages to nuclear energy. Still others have opinions that fall somewhere in between.

Milestones in the History of Nuclear Energy
- December 2, 1942: The Nuclear Age began at the University of Chicago when Enrico Fermi made a chain reaction in a pile of uranium.
- August 6, 1945: The United States dropped an atomic bomb on Hiroshima, Japan, killing over 100,000.
- August 9, 1945: The United States dropped an atomic bomb on Nagasaki, Japan, killing over 40,000.
- November 1, 1952: The first large version of the hydrogen bomb (thousands of times more powerful than the atomic bomb) was exploded by the United States for testing purposes.
- February 21,1956: The first major nuclear power plant opened in England.
Exercise 99. Find the information about the development of nuclear energy in Ukraine.

UNIT ІІI. ENERGY TRANSPORTATION

Exercise 1. Read, practice and learn the following words and word combinations.
Gas transmission system – газотранспортна система
domestic – внутрішній (у межах країни)
volume – обсяг
owe – завдячувати 
advantageous – вигідний
extensive – розширений, широкий
gas storage facilities – газосховища, комплекс газосховищ
maintenance – технічне обслуговування
operation – функціонування, експлуатація
secure – безпечний, надійний
supply – постачання; постачати
retain – зберігати
competitive strength – конкурентоспроможність
attractiveness – привабливість
compressor station – компресорна станція
gas distribution station – газорозподільна станція
gas metering – газовимірювання
implement – впроваджувати
develop – розробляти
introduce – впроваджувати
state-of-the-art – сучасний
enhance – підвищувати
reliability – надійність
gas turbine engine – газотурбінний двигун
alongside – поряд з, разом з
extend – розширяти(ся), розширювати(ся)
pipeline – трубопровід; магістраль; перекачувати по трубах
main – магістраль
draw-off line – відвід, газопровід-відгалуження
compressor shop – компресорний цех
put into – вводити в 
diversifying – різноманітний
source – джерело
capacity – продуктивність, номінальна потужність; пропускна здатність
working capacity – активний об’єм, робочий об’єм
withdraw – вилучати
aside from – окрім
core duty – основний обов’язок
adjust – відповідати, пристосовуватися дорегулювати
be intended to – призначатися для, розраховуватися на
refuel – постачати паливо додатково
customer – споживач 
emergency stock – аварійний запас
accumulate – накопичувати
assure – забезпечувати

Exercise 2. Read and translate text 1.

Text 1. Ukraine’s Gas Transmission System

Ukraine’s gas transmission system provides both gas supply to domestic consumers and major volume of Russian gas export deliveries to other European countries. Gas transit through the Ukrainian gas transmission system was 128,5 billion cubic meters in 2006, including 11,8 bcm to Central and Western European countries and Turkey.

Ukraine’s gas transmission system owes its strategic importance to the advantageous geographical position of our country, which is located between major gas producing regions and European consumers, to the extensive transit network connected to the main gas pipelines of all its neighbouring countries, the largest underground gas storage facilities in Europe (which are second in volume only to Russia’s), and to the high level of gas transmission system maintenance and operation.

In order to provide secure gas supply to consumers and retain the competitive strength and attractiveness of the gas transmission system for gas exporters, a program for the reconstruction of compressor stations, pipelines, gas distribution and gas metering stations has been developed and is currently being implemented. The program primarily aims to develop and introduce state-of-the-art Ukrainian gas turbine engines of increased efficiency, and new control systems.

Alongside the works aimed at enhancing the technical level and reliability of the gas transmission system are also the ongoing activities to extend it. During the last 10 years more than 5,000 km of gas main pipelines and draw-off lines and 10 compressor shops were constructed and put into operation. The import of natural gas from Central Asia can become an important component in diversifying sources of gas supply to European countries. For this purpose the existing infrastructure in Central Asia, Russia and Ukraine could be used, as well as pipelines which are now being designed, specifically, Aleksandrov Gai-Novopskov in Russia and Novopskov-Uzhgorod in Ukraine with a capacity of 28-30 bcm/year.

In the nearest future the first phase of the project – Bogorodchany-Uzhgorod pipeline having design capacity of 19 bcm/year is planned to be constructed. Thirteen underground gas storage facilities with a working capacity of 34.5 bcm represent an important technological element of Ukraine’s gas transmission system. The underground gas storage network includes four systems: West-Ukrainian, Kyiv, Donetsk and South-Ukrainian complexes. At maximum storage and output rates Ukraine’s storage facilities can withdraw 250 million cubic meters of natural gas a day. Connected by a network of pipelines, the underground gas storage facilities guarantee reliable operation of the entire gas transmission system and provide stable gas supply to domestic consumers and transit of Russian gas to Europe.

Aside from their core duty to adjust seasonal gas supply usage Ukraine’s Gas Transmission Systems are also intended to: 

· refuel gas supplies for consumers in overcool periods due to emergency stocks;

· accumulate gas reserve stocks for emergency purpose;

· assure continued delivery of Russian gas transit.   
Exercise 3. Answer the following questions. 

1. What does Ukraine’s gas transmission system provide? 2. Why does Ukraine’s gas transmission system have its strategic importance?    3. What program has been developed and implemented in order to provide secure gas supply to consumers? 4. What has been developed and introduced to enhance the technical level and reliability of the gas transmission system? 5. What facilities were constructed and put into operation to extend the gas transmission system? 6. What is the purpose of the existing infrastructure in Central Asia, Russia and Ukraine?  7. What project is planned to be constructed? 8. What represents an important technological element of Ukraine’s gas transmission system? 9. How many systems does the underground gas storage network include?        10. What are the main duties of underground gas storage facilities?
Exercise 4. Determine the parts of speech, suffixes or prefixes and translate the words.

Transmission, strategic, reliable, consumer, located, largest, underground, maintenance, extensive, importance, advantageous, geographical, producing, attractiveness, competitive, reconstruction, refuel, efficiency, primarily, currently, enhancing, increased, distribution, metering, neighbouring, diversifying, infrastructure, specifically, constructed, thirteen, technological, storage, customer, overcool, delivery, domestic, nearest.

Exercise 5. Translate and comment upon the following grammar forms. 

Provides, owes, is located, to provide, to retain, has been developed, is being implemented, to develop, to introduce, to extend, were constructed, were put into, can become, could be used, are being designed, is planned, to be constructed, can withdraw, are intended to, to refuel, to accumulate, to assure, includes, having.

Exercise 6. Give Ukrainian equivalents to the following word combinations.   

a) gas transmission system, domestic consumer, strategic importance, gas producing region, extensive transit network, main gas pipeline, underground gas storage facilities, gas transmission system’s maintenance and operation, competitive strength, gas metering station, state-of-the-art gas turbine engine, increased efficiency, technical level, natural gas, advantageous position, working capacity, underground gas storage network, output rates, storage facilities, reliable operation, stable gas supply, seasonal usage, emergency stock, gas reverse stock, emergency purpose, gas transits.

b) to provide supply, to be located between regions, to retain the competitive strength, to develop a program, to introduce gas turbine engines, to introduce new control systems, to be aimed at reliability, to put into operation, to be designed specifically, to include four systems, to adjust seasonal usage, to refuel gas supplies, to accumulate reserve stock, to assure continued delivery, to be connected by a network, to guarantee operation.

Exercise 7. Match the synonyms.

	1) delivery

2) customer

3) enhance

4) state-of-the art

5) reserve

6) assure

7) transmission 

8) draw-off line
	a) stock

b) up-to-date

c) supply

d) transport

e) consumer

f) increase

g) branch-line

h) guarantee


Exercise 8. Translate the following words without a dictionary.
Export, transit, exporter, position, element, program, diversifying, compressor, design, project, meter, phase, complex, system, infrastructure, reserve, seasonal, period, guarantee.

Exercise 9. Find the English equivalents in text 1.

Газотранспортна система; внутрішній споживач; регіони-виробники газу; конкурентоспроможність; транзитна мережа; технічний рівень і надійність; сучасний газотурбінний двигун; компресорна станція; трубопровід; газорозподільна станція; газовимірювальна станція; компресорний цех; підземне газосховище; різноманітні джерела; аварійний запас; газова магістраль; газопровід-відгалуження; резервний запас газу; технічне обслуговування та експлуатація.

Exercise 10. Fill in the gaps with the words given in brackets bellow and translate the sentences.

(Gas transmission system, compressor stations, reliability, emergency stocks, domestic consumers, pipelines, gas distribution, metering stations, design capacity, gas reserve stocks, underground gas storage network, storage facilities, reliable operation).

1. Ukraine’s gas transmission system provides both gas supply to … … and major volume of Russian gas export to other European countries. 2. Ukraine’s … … … is located between major gas producing regions and European consumers. 3. A program for the reconstruction of … …, …, … … and … … … has been developed and is currently being implemented. 4. Alongside the works aimed at enhancing the technical level and … of the gas transmission system are also the ongoing activities to extend it. 5. In the nearest future the first phase of the project Bogorodchany-Uzhgorod pipeline having … … of 19 bcm / year is planned to be constructed. 6. The … … … … includes four systems.  7. At maximum storage and output rates Ukraine’s … … can withdraw 250 million cubic meters of natural gas a day. 8. Ukraine’s gas transmission systems are intended to accumulate … … … for emergency purpose.    9. Connected by a network of pipelines, the underground gas storage facilities guarantee … … of the entire gas transmission system.               10. Ukraine’s gas transmission systems are also intended to refuel gas supplies for customers in overcool periods due to … … . 

Exercise 11. Translate the following sentences into English.

1. Стратегічне значення газотранспортної системи України зумовлено вигідним географічним розташуванням. 2. Широка транзитна мережа газотранспортної системи України з’єднана з магістральними газопроводами сусідніх країн. 3. Газотранспортна система України має найбільший у Європі комплекс підземних газосховищ, а також високий рівень обслуговування та експлуатації газотранспортної системи. 4. Для надійного постачання газу споживачам, збереження конкурентоспроможності і привабливості газотранспортної системи для експортерів газу була розроблена і впроваджена програма реконструкції компресорних станцій, трубопроводів, газорозподільних та газовимірювальних станцій.  5. За останні 10 років побудовано і введено в експлуатацію понад 5 тисяч кілометрів магістральних газопроводів та відводів, 10 компресорних цехів.      6. Важливим технологічним елементом газотранспортної системи є 13 підземних газосховищ з активним об’ємом 34,5 млрд кубічних метрів. 7. Мережа підземного зберігання газу включає чотири комплекси. 8. Підземні газосховища гарантують безперебійність як постачання газу внутрішнім споживачам, так і транзиту російського газу до Європи. 9. Основна задача газотранспортної системи України полягає у тому, щоб забезпечувати газопостачання у відповідності до сезонних змін. 10. Газотранспортна система України розрахована на безперебійне постачання російського газу. 11. Газотранспортна система України призначена також для накопичення резервних запасів на випадок аварії.

Exercise 12. Read, practice and learn the following words and word combinations.

Gaseous – газоподібний
methane – метан
ethane – етан
propane – пропан
butane – бутан
pentane – пентан
carbon dioxide – двоокис вуглецю
nitrogen – азот
helium – гелій
hydrogen sulphide – сульфід водню
undergo – зазнавати
material – речовина
processing – переробка
remove – усувати
by-product – побічний продукт, проміжний продукт
hydrocarbon – вуглеводень
sulfur – сірка
harmless – нешкідливий
asphyxiant – задушлива отруйна речовина
displace – витісняти
oxygen – кисень
content – вміст
hazardous – небезпечний
tend to – мати тенденцію
escape – видалятися; звільнятися; витікати (про газ)
confined – обмежений 
explosive mixture – вибухонебезпечна суміш
ignite – займатися (полум’ям)
result in – призводити до
blast – вибух
compressed – стиснений
explosive – вибухонебезпечна речовина; вибуховий
vehicle – транспортний засіб
maintain – підтримувати
purify – очищати
raw – сирий, необроблений, сировинний
extract – видаляти, видобувати
field – родовище
well – свердловина
pure – чистий; такий, що не містить сумішей
acid gas – кислотний газ
vapour – пара
crude – сирий, необроблений
mercury – ртуть
condensate –  конденсат
associated gas – супутній газ 
dissolve – розчинятися
density – концентрація
gasoline – газолін (бензин)
deposit – родовище
pore – свердловина 
seam – пласт, прошарок
coalbed gas – газ, виділений з вугільних пластів, вугільний газ
yield – давати
collect – збирати
adjacent – прилеглий
oil refinery – нафтопереробний завод
disposed – використаний 
wastewater – відпрацьована вода
initial – початковий
dehydrate – зневожувати, звільняти від води
separate – відокремлювати
route – маршрут; направляти 

recover – відновлювати
recovery – регенерація, відновлення (матеріалів)
residual – залишковий
tail gas – кінцевий газ 
treat – обробляти
unit – секція
recycle – переробляти
incinerate – спалювати
incinerator – спалювальна піч
supersonic – надзвуковий
velocity – швидкість 
absorption – абсорбція, поглинання
reject – відокремлювати
regenerable – регенеруючий (відновлюючий)
sieve – сітка, решітка
distillation – дистиляція, перегонка
lean – збідніла (порода)
solvent – розчинник
expand – розширяти
sales gas – газ, призначений для реалізації
end-user market – споживчий ринок
Exercise 13. Read and translate text 2. 
Text 2. Natural Gas Processing
Natural gas is a gaseous fossil fuel consisting primarily of methane but including significant quantities of ethane, propane, butane, and pentane.

Natural gas is often informally referred to as simply gas, especially when compared to other energy sources. Before natural gas can be used as a fuel it must undergo extensive processing to remove almost all materials other than methane. The by-products of that processing include ethane, propane, butanes, pentanes and higher molecular weight hydrocarbons, elemental sulfur, and sometimes helium and nitrogen. Processed natural gas is originally harmless for the human being, however, natural gas is a simple asphyxiant and can kill if it displaces air to the point where the oxygen content will not support life.

Natural gas can also be hazardous to life due to its explosive property. Natural gas is lighter than air and so tends to escape into the atmosphere. But when natural gas is confined, such as within a house, gas concentrations can reach explosive mixtures and, if ignited, results in blasts that could destroy buildings. Methane has a lower explosive limit of 5 % in air, and an upper explosive limit of 15 %. Explosive concerns with compressed natural gas used in vehicles are almost non-existent due to escaping nature of the gas and the need to maintain concentrations between 5 % and 15 %.

Natural gas processing plants are used to purify the raw natural gas extracted from underground gas fields and brought up to the surface by gas wells. The processed natural gas, used as a fuel by residential, commercial and industrial consumers, is almost pure methane and is very much different from the raw natural gas. Raw natural gas typically consists primarily of methane (CH4), the shortest and lightest hydrocarbon molecule. It also contains varying amounts of heavier gaseous hydrocarbons (ethane (C2H6), propane (C3H8), normal butane (n-C4H10), isobutane (i-C4H10), pentanes and even higher molecular weight hydrocarbons. When processed and purified into finished by-products, all of which are collectively referred to NGL (Natural Gas Liquids). Raw natural gas also contains acid gases (carbon dioxide (CO2), hydrogen sulphide (H2S) and other gases (nitrogen (N2) and helium (He); water vapour and liquid water; perhaps some natural gas condensate and / or crude oil; very small amounts of mercury in elementary form.

The raw natural gas must be purified to meet the quality standards specified by the major pipeline transmission and distribution companies. Those quality standards vary from pipeline to pipeline and are usually a function of a pipeline system design and the markets.    

Raw natural gas comes primarily from any one of three types of wells: crude oil wells, gas wells and condensate wells.

Natural gas that comes from crude oil wells is typically termed associated gas. This gas can exist separately from the crude oil in the underground formation or dissolve in the crude oil.

Natural gas from gas wells and from condensate wells in which there is little or no crude oil is termed non-associated gas. Gas wells typically produce only raw natural gas, while condensate wells produce raw natural gas with a very low density liquid hydrocarbon called natural gas condensate (sometimes also called natural gasoline or simply condensate).

Raw natural gas can also come from methane deposits in the pores of coal seams. Such gas is referred to as coalbed gas. It is also called sweet gas because it is relatively free of hydrogen sulphide.

The processing of the raw natural gas yields the following products: natural gas condensate, sulfur and ethane. 

Raw natural gas is commonly collected from a group of adjacent wells and is first processed at that collection point for removal of free liquid water and natural gas condensate. The condensate is usually transported to an oil refinery and the disposed water is referred to as wastewater.

The raw gas is then pipelined to a gas processing plant where the initial purification is usually the removal of acid gases (hydrogen sulphide and carbon dioxide). There are many processes that are available for that purpose. In the last ten years a new process based on the use of polymeric membranes to dehydrate and separate the carbon dioxide and hydrogen sulphide from the natural gas stream is gaining acceptance.

The acid gases are then routed into a sulfur recovery unit which converts the hydrogen sulphide in the acid gas into elemental sulfur. The residual gas called tail gas is then processed in a tail gas treating unit (TGTU). The final residual gas from the TGTU is incinerated. Thus, the carbon dioxide in the raw natural gas ends up in the incinerator.

The next step in the gas processing plant is to remove water vapour from the gas using the regenerable adsorption. The newer processes require a higher pressure drop like membranes or dehydration at supersonic velocity. 

Mercury is then removed by using absorption processes such as activated carbon or regenerable molecular sieves. Nitrogen is removed and rejected using one of the following processes, such as: cryogenic and absorption. Cryogenic process uses low temperature distillation. This process can be modified to recover helium, if desired. 

Absorption process uses lean oil or a special solvent as the absorbent. 

This process may have limited applicability because of the loss of butanes and heavier hydrocarbons.

The next step is to recover the natural gas liquids (NGL). Most large, modern gas processing plants use cryogenic low temperature distillation process involving expansion of the gas through a turbo-expander. Some gas processing plants use lean oil absorption process rather than the cryogenic turbo-expander process.

The residue gas from the NGL recovery section is the final, purified sales gas which is pipelined to the end-user markets.

Exercise 14. Translate the following universal words without a dictionary.

Gas, methane, ethane, propane, butane, pentane, condensate, nitrogen, molecular, atmosphere, limit, commercial, industrial, butane, hydrocarbon, standard, deposit, membrane, polymeric, absorption, cryogenic, absorbent.

Exercise 15. These words are used both as verbs and as nouns. Translate and remember them.

To escape – escape, to pipeline – pipeline, to result – result, to vapour – vapour, to route – route, to process – process, to design – design, to seam – seam, to well – well, to deposit – deposit, to yield – yield, to use – use, to tail – tail.

Exercise 16. Determine the parts of speech of the following words and translate them. Define the affixes, if any.

Informally, natural, well, extensive, purify, purification, harmless, hazardous, concentration, explosive, non-existent, residential, consumer, incinerator, incinerated, regenerable, applicability, transmission, distribution, usually, primarily, dissolved, associated, non-associated, pipelined, initial, recovery, residual, supersonic, dehydration, modify, heater.

Exercise 17. Translate the word combinations with the word ‘gas’.

Natural gas, simple gas, processed gas, hazardous gas, explosive gas, associated gas, non-associated gas, coalbed gas, sweet gas, acid gas, tail gas, residual gas, incinerated gas, purified gas, pipelined gas.

Exercise 18. Translate “noun + noun” word combinations.

Energy source, gas field, gas deposit, transmission company, distribution company, quality standard, pipeline design, oil well, gas well, condensate well, coal seam, methane deposit, pressure drop, temperature distillation, absorption process, oil absorption, end user, gas stream, sulfur recovery unit.
Exercise 19. Match the English terms in the left column with their Ukrainian equivalents in the right column.

	a) by-product

b) field

c) vapour

d) material

e) mercury

f) pipeline 

g) absorption

h) oil refinery

i) pore

j) incinerator 
	1. речовина

2. перекачувати по трубах
3. ртуть

4. родовище

5. поглинання 

6. нафтопереробний завод

7. спалювальна піч
8. свердловина

9. побічний продукт

10. пара


Exercise 20. Match the synonyms.

	1. harmless

2. hazardous

3. raw

4. field

5. blast

6. purify

7. well

8. consumer

9. pipeline

10. treat
	a) pore

b) crude

c) safe

d) refine

e) dangerous

f) explosion

g) deposit

h) transmit

i) process

j) user


Exercise 21. Translate the following word combinations. Comment upon the grammar forms.

Is referred to as simply gas; can be used as a fuel; must undergo; can be hazardous; consists of methane; tend to escape into the atmosphere; is lighter than air; results in blasts; to purify the gas; could destroy buildings; must be purified; to meet the quality standards; vary from pipeline to pipeline; is termed non-associated gas; can come from me-thane deposit; is called sweet gas; yields the by-products; is commonly collected; is processed at the collection point; is gaining acceptance; are routed into recovery unit; is processed in a treating unit; to remove vapour; is removed by cryogenic process; may have limited applicability; is pipelined to the end-user markets.

Exercise 22. Define whether the statements are true or false. Correct if the statement is false.

1. Before natural gas can be used as a fuel it must undergo extensive processing to remove all materials. 2. Natural gas is lighter than air and so tends to escape into the atmosphere. 3. Natural gas processing plants are used to calculate the volume of raw natural gas.  4. Natural gas that comes from crude oil wells is typically termed non-associated gas.   5. Natural gas condensate is relatively free of hydrogen sulphide.            6. Natural gas from gas wells is referred to as coalbed gas. 7. The processing of the raw natural gas yields the following by-products: natural gas condensate, sulfur and ethane.

Exercise 23. Match the definitions in the left column with the terms in the right column.

	1. The natural gas which contains almost pure methane
	a) associated gas

	2. The natural gas that comes from crude oil wells
	b) coalbed gas

	3. The natural gas from gas wells and condensate wells
	c) processed natural gas

	4. The raw natural gas with a very low density liquid hydrocarbon
	d) tail gas

	5. The raw natural gas that comes from methane deposits in the pores of coal seams
	e) non-associated gas

	6. The residual gas resulted from the process of the acid gases conversion
	f) natural gas condensate 


Exercise 24. Complete the sentences using English equivalents of the words in brackets in the appropriate form.

1. Before (природний газ) can be used as a fuel it must undergo extensive (обробка). 2. (Газопереробний завод) are used to purify (неочищений природній газ) extracted from underground gas (родовище) and brought up to the surface by gas (свердловина).  3. (Супутній газ) can exist separately from the crude oil in the underground formation or dissolve in the crude oil. 4. Condensate wells produce raw natural gas with a very low density liquid (вуглеводень) called natural gas condensate. 5. (Газ, виділений з вугільних пластів) is relatively free of (сульфат водню). 6. The condensate is usually transported to an (нафтопереробний завод). 7. The raw gas is then pipelined to a gas processing plant where (початкове очищення) is usually the removal of (кислотний газ). 8. The residual gas is processed in a (секція переробки залишкового газу). 9. The acid gases are routed into a (секція регенерації сірки). 10. The (двоокис вуглецю) in the raw natural gas ends up in the (спалювальна піч). 11. Absorption process uses (збідніла нафта) or a special (розчинник).
Exercise 25. Translate the following sentences.

1. Природний газ – це газоподібне викопне паливо. 2. Природний газ в основному складається з метану, але й включає як значну кількість етану, пропану, бутану і пентану, так і двоокис вуглецю, азоту, гелію, сульфату водню. 3. Перш ніж газ можна буде використовувати як паливо, він зазнає інтенсивної переробки. 4. Природний газ – це задушлива отруйна речовина, що витісняє вміст кисню у повітрі. 5. Природний газ може бути небезпечним через свої вибухові властивості. 6. Газопереробні заводи використовуються для очищення сировинного природного газу, який видобувається з підземних газових родовищ і піднімається з підземних газових свердловин. 7. Очищений природний газ, який використовується мешканцями будинків, комерційними і промисловими споживачами, є майже чистим метаном. 8. Очищення сировинного природного газу повинно відповідати стандартам якості, визначеним більшістю транспортних і розподільчих компаній. 9. Супутній газ із нафтових свердловин може існувати окремо від сировинної нафти у підземних нашаруваннях або розчинятися у сировинній нафті. 10. Природ-ний газовий конденсат, який має низьку концентрацію вуглеводню, називають також природним бензином або просто конденсатом.    11. Вугільний газ видобувають з метанових родовищ у свердловинах вугільних пластів. 12. Природний газ спочатку збирається з прилеглих свердловин і обробляється, щоб виділити вільну воду і природний газовий конденсат. 13. Сировинний газ передається на газопереробний завод для видалення кислотного газу. 14. Процес регенерації перетворює сульфат водню у кислотному газі у просту сірку. 15. Газ, що залишився після переробки, спалюється. 16. Ртуть видаляється у процесі абсорбції. 17. Очищений газ, який призначається для продажу, постачається на споживчий ринок.   
Exercise 26. Answer the questions.
1. What is natural gas? 2. What materials does natural gas consist of? 3. Why must natural gas undergo extensive processing? 4. Why is natural gas hazardous for our life? 5. What plants are used to purify the raw natural gas? 6. How is the processed natural gas used? 7. What types of wells does raw natural gas come from? 8. What natural gas is termed associated gas? 9. What natural gas is called non-associated gas?         10. What is natural gas condensate? 11. How is raw natural gas from methane deposits of coal seams called? 12. Where is raw natural gas first processed? 13. What is the initial purification at a gas processing plant? 14. What process results in elemental sulfur production? 15. What is used to remove water vapour from the gas? 16. How is mercury removed? 17. What processes are used to remove and reject nitrogen?     18. What processes are used to recover natural gas liquids? 19. What gas is considered to be pipelined to the end-user markets?
Exercise 27. Learn the following words and word combinations.
Consumption – споживання 
efficient – ефективний 
elaborate – детальний, дуже складний
in many instances – у багатьох випадках
particular – окремий
demand – вимога, потреба; потребувати
facilities (pl.) – засоби
essential – головний, необхідний
gathering – збирання
interstate – в межах держави
wellhead – гирло свердловини 
processing plant – переробний завод
sour gas – газ із домішками
contents – зміст, склад
install – встановлювати
sweeten – нейтралізувати, видаляти сірку 
intrastate – той, що в межах держави
boundary – кордон
lateral – другорядний
steel mill – сталеливарний завод
fold – згинати
weld – зварювати
seemless – безшовний 
ship – відвантажувати
coating – покриття
corrode – іржавіти
moisture – волога
rust – іржа; іржавіти
tar – смола
enamel – емаль; покривати емаллю 
epoxy – епоксид
ward off – запобігати
punch – пробивати отвори
noticeable – гідний уваги, помітний 
deliverability – пропускна потужність

cathodic protection – катодний захист
Exercise 28. Read and translate text 3. Make the plan of its         retelling.
Text 3. Gas pipelines

The efficient and effective movement of natural gas from producing regions to consumption regions requires an extensive and elaborate transportation system. In many instances, natural gas produced from a particular well will have to travel a great distance to reach its point of use. The transportation system for natural gas consists of a complex network of pipelines, designed to quickly and efficiently transport natural gas from its origin, to areas of high natural gas demand. Transportation of natural gas is closely linked to its storage; should the natural gas being transported not be required at that time, it can be put into storage facilities. There are essentially three major types of pipelines along the transportation route: the gathering system, the interstate pipeline, and the distribution system. The gathering system consists of low pressure, low diameter pipelines that transport raw natural gas from the wellhead to the processing plant. Should natural gas from a particular well have high sulfur and carbon dioxide contents (sour gas), a specialized sour gas gathering pipe must be installed. Sour gas is extremely corrosive and dangerous, thus its transportation from the wellhead to the sweetening plant must be done carefully.

Pipelines can be characterized as interstate or intrastate. Interstate pipelines carry natural gas across state boundaries, in some cases clear across the country. Intrastate pipelines, on the other hand, transport natural gas within a particular state.

Interstate pipelines consist of a number of components which ensure the efficiency and reliability that is needed for a system that delivers such an important energy source year round, twenty four hours a day.

Pipelines can measure anywhere from 6 to 48 inches in diameter, although certain component pipe sections can consist of small diameter pipe, as small as 0.5 inches in diameter. However, this small diameter pipe is usually used only in gathering and distribution systems. Mainline pipes, the principle pipeline in a given system, are usually between 16 and 48 inches in diameter. Lateral pipelines, which deliver natural gas to or from the mainline, are typically between 6 and 16 inches in diameter. Most major interstate pipelines are between 24 and 36 inches in diameter. Pipelines are produced in steel mills, which are sometimes specialized to produce only pipelines. There are two different production techniques, one for small diameter pipes and the other for large diameter pipes. For large diameter pipes, from 20 to 42 inches in diameter, the pipes are produced from sheets of metal which are folded into a tube shape, with the ends welded together to form a pipe section. Small diameter pipe, on the other hand, can be produced seamlessly. This involves heating a metal bar to very high temperatures, then punching a hole through the middle of the bar to produce a hollow tube. In either case, the pipe is tested before being shipped from the steel mill, to ensure that it can meet the pressure and strength standards for transporting natural gas.

Line pipe is also covered with a specialized coating to ensure that it does not corrode once placed in the ground. The purpose of the coating is to protect the pipe from moisture, which causes corrosion and rusting. There are a number of different coating techniques. In the past, pipelines were coated with a specialized coal tar enamel. Today, pipes are often protected with what is known as a fusion bond epoxy, which gives the pipe a noticeable light blue colour. In addition, cathodic protection is often used, which is a technique of running an electric current through the pipe to ward off corrosion and rusting.
Exercise 29. Form nouns from the following verbs by adding the following suffixes: -ment, -(e)r, -(t)ion, -(s)ion, -age, -y. Translate them.

Move, produce, consume, require, design, transport, store, distribute, protect, specialize, measure, corrode, deliver, ship.

Exercise 30. Determine the parts of speech and translate the words.

Transport – to transport – transportation – transportable; 

store – storage – storehouse; 

distribute – distribution – distributing – distributive – distributor; 

characterize – characteristic – character; 

measure - measurement – measured – measureless; 

specialize – specialization – special – speciality; 

strengthen – strength – strong – strenuous; 

protect – protection - protector – protective; 

elaborate – elaboration – elaborated; 

ship – shipping – shipper – shipment; 

moisture – moisturize – moisten – moist; 

standard – standardization – standardize.

Exercise 31. Form adverbs from the following adjectives. Translate them.

Efficient, natural, effective, quick, close, dangerous, essential, noticeable, particular, typical, seamless.

Exercise 32. Write the missing forms of the degrees of comparison of the following adjectives.

High - … - the highest;

… - better - …;

bad - … - …;

far – farther - …;
far – further - …;
… - less - …;

low - … - the lowest;

… - more - …;

cheap - … - the cheapest;

efficient - … more efficient - …;

essential - … - … .

Exercise 33. Match the English-Ukrainian equivalents.

	1. state boundaries

2. gas mains

3. ward off corrosion

4. low pressure

5. principle pipeline

6. gas processing plant

7. distribution system

8. production techniques

9. large diameter

10. meet standards

11. natural gas flow

a) sour gas
	b) технології виробництва

c) відповідати стандартам

d) великий діаметр

e) державні кордони

f) система розподілу

g) потік природного газу

h) запобігати корозії

i) завод з переробки газу

j) газ із домішками

k) низький тиск

l) газова магістраль 

m) головний трубопровід


Exercise 34. Use the following universal words in sentences of  your own. Mind their pronunciation.

Effective, gas, transport, type, corrosion, characterize, diameter, section, principle, specialize, technique, metal.

Exercise 35. Translate the following word combinations into Ukrainian.

To be specialized in producing; different production techniques; small diameter pipes; produced from sheets of metal; raw natural gas; extremely corrosive and dangerous; meet the pressure and strength standards; ward off corrosion and rusting; a great number of different coating techniques; coal tar enamel; to produce a hollow tube; in some cases; gathering and distribution systems.

Exercise 36. Fill in the gaps with the words given in brackets below and translate the sentences.

(network, route, interstate, folded, shipped, cathodic, corrosion, well, reach, corrosive, coating, moisture, pressure)

1. The transportation system for natural gas consists of a complex … of pipelines. 2. There are three major types of pipelines along the transportation …: gathering system, the … pipeline and the distribution system. 3. Large diameter pipes are produced from sheets of metal, which are … into a tube shape. 4. The pipe is tested before being … from the steel mill. 5. In addition, … protection is often used to ward off … and rusting. 6. Natural gas produced for a … has to travel a great distance to … its point of use. 7. Sour gas is extremely … and dangerous.   8. The purpose of the … is to protect the pipe from …, which causes corrosion. 9. Pipes must meet the pressure and strength standards. 

Exercise 37. Rewrite the following sentences in the Passive Voice.

1. Technologists had tested pipes before they shipped them from the steel mill. 2. They fold sheets of metal into a tube shape and then weld ends together to form a pipe section. 3. Interstate pipelines carry natural gas across state boundaries. 4. New technology has introduced high efficiency and reliability. 5. The system delivers such an important energy source year round, twenty four hours a day. 6. Geologists discovered a new gas field last year. 7. A new pipeline will transport raw natural gas from the wellhead to the processing plan. 8. The workers are covering the pipe with a specialized coating. 9. The coating will protect the pipe from moisture. 10. Moisture has caused corrosion and rusting.  

Exercise 38. Use the verbs in brackets in the correct tense and voice forms.

1. Small diameter pipes (to use) only in gathering and distribution systems. 2. Pipelines can (to characterize) as interstate or intrastate.      3. Effective movement of natural gas from producing regions to consumption regions (to require) a complex network of pipelines.  4. Transportation of sour gas from the wellhead to the sweetening plant must    (to do) carefully. 5. Pipelines (to produce) in steel mills. 6. Interstate pipelines (to consist) of a number of components which (to ensure) the efficiency that (to need) from a system. 7. A pipe (to cover) with a coating to ensure that it (not to corrode). 8. Cathodic protection (to use) to ward off corrosion and rusting. 9. Natural gas is highly pressurized as it (to travel) through an interstate pipeline. 10. Pipelines (to make) of a strong carbon steel material to meet standards which (to set) by the American petroleum Institute. 11. The pipeline project (to propose) in 1978. 12. The pipeline (to construct) in 1982. 13. The natural gas (to transport) to Central and Western European countries. 14. The pipeline (to cross) the Carpathian mountains and more than 60 rivers.
Exercise 39. Translate into English.

1. Від ефективної роботи газотранспортної системи України залежить не лише її власний добробут, але й енергетична безпека Європейського Союзу. 2. Україна займає стратегічне положення на шляху трубопроводів, які проходять з Росії та Середньоазіатських країн до Європи. 3. Мережа трубопроводів є складною системою, що включає магістральні трубопроводи, відгалуження, газорозподільчі станції, компресорні станції та газосховища. 4. Трубопровідний транспорт відрізняється найменшою собівартістю і використовується для перекачування нафти, нафтопродуктів, газу, а також деяких хімічних продуктів. 5. На сьогодні Україна є найбільшим у світі транспортувальником природного газу. 6. Трубопровідний транспорт в Україні є одним із найрозвинутіших і  складається з двох частин – газопроводу та нафтопроводу. 7. Загальна довжина газопроводів України сягає 38 тис. км. 8. Відкриття достатніх запасів газу на заході України зумовило будівництво газопроводу «Дашава – Київ», загальною протяжністю 509,6 км, діаметром 500 мм, з робочим тиском 45 кг/см та пропускною спроможністю 1,5 млн. м3 на добу. 9. Після введення в експлуатацію в 1967 році магістрального газопроводу «Долина – Ужгород» розпочалося постачання українського та російського газу в країни Західної Європи. 10. Газопроводи України мають внутрішньо-державне та міждержавне значення. 11. Найбільшими перевагами трубопроводів є можливість їх прокладання за найкоротшим маршрутом незалежно від рельєфу, безперервність процесу трансопртування, а також екологічна чистота. 12. Нове будівництво та реконструкція газопроводів і компресорних станцій дозволяють підвищити пропускну потужність і надійність існуючої транзитної системи газопроводів, забезпечити перспективні потреби нашої країни у транзитних поставках газу до 2010 року і на майбутнє.    
Exercise 40. Give definitions to the following terms:

gas mains, wellhead, corrosion, lateral pipeline, sour gas, interstate pipeline, intrastate pipeline. 

Exercise 41. Answer the following questions.

1. How is natural gas transported? 

2. What components does the gas transportation system consist of?

3. What are the major types of pipelines along the transportation route?

4. How are pipelines produced?

5. What is the purpose of the coating?

6. There are a number of different coating techniques. What are they?

7.  What is the diameter of different pipe sections? 
Exercise 42. Speak on the following topics.
1. Gas transmission system objectives.

2. Gas transmission system reliability and efficiency enhancement techniques.
Exercise 43. Learn the following words and word combinations.
In terms of – з точки зору
via – через
maintain – підтримувати
branch line – газопровід-відгалуження
mode – режим
distributing – розподільчий
share – частка
generate – виробляти
supervision – нагляд
overhaul – капремонт
department – відомство, служба
filling – наповнювач
communication – комунікація, зв’язок
production site – промислова площадка
render – надавати
evaluate – оцінювати
ultrasonic – ультразвуковий
emission – випромінювання
degradation – погіршення (стану)
property – властивість
spot – місце
damage – пошкодження; пошкоджувати
determine – визначати
joint – з’єднання, стик
cost estimative documentation – документація з оцінки витрат
calculation – обрахування 
service life – строк служби, ресурс
defective – пошкоджений, несправний
provision – забезпечення
repair – ремонт
forecast – прогноз; прогнозувати 
facility – обладнання, устаткування
device – пристрій
instrument – прилад
Exercise 44. Read and translate text 4.

Text 4. Gas Mains. 

Technical Conditions and Anticorrosion Protection

The Ukrainian gas transmission system not only delivers gas to its domestic consumers, but is also used as a gas bridge between the largest gas production regions in the world and customers in Europe. In terms of gas transit via its territory, Ukraine is an indisputable world leader. One of its top-priority strategic goals is therefore to maintain at a high operational level and  develop  the  gas   transmission  system   which  will  provide reliable natural gas supplies.
The core of Ukrtransgas gas transmission system is a network of gas mains and branch lines which constitute a single process complex operated in a non-stop mode. The total length of gas pipelines operated by the Company is 35,600 km, including 22,600 km of gas mains and 13,000 km of branch lines. The number of gas distributing stations equals 1358.
Gradually, gas becomes a major energy source for the country's   economy. Presently its share in consumption of primary energy sources has reached 45 %. The main gas consumers are the leading industries including the power generating, metallurgy, chemical and machine building sectors.
Maintenance of gas mains, technical supervision of new construction and overhauls of operational gas pipelines are performed by 40 local services, gas mains departments and 9 service departments for underground gas storage. To ensure reliable and long-term operation of gas transmission system and in order to protect underground gas transmission facilities against ground and stray-current corrosion main gas pipelines arc covered with bituminous insulation with mineral filling apart (kaoline), as well as 4364 cathodic (electrochemical) protection units operating.
When evaluating the technical condition of main gas pipelines, underground gas storages, and communication lines of production sites, specialists of VNIPITRANSGAZ can offer the following services:
- complete inspection using above-ground methods to evaluate  anticorrosive condition of a pipe outer surface and protection level and condition of insulation coating by electrometric methods;
- complex technical diagnosing using ultrasonic, magnetic, acoustic, emission and other methods aimed at evaluating the level of degradation of a pipe metal properties, find spots of metal damages and determine welded joints condition (within the sections of the pipelines being operated for 15 years and more).
After work completion a client will receive:
- design and cost estimative documentation for reconstruction of the existing means of electric and chemical protection;
- calculation of the structural strength and service life of defective sections of the gas pipelines.
- recommendations as to repair of insulation coating and pipelines proper, forecast of pipelines corrosion condition.
As pipelines and units under inspection are normally rather lengthy, movable laboratories equipped with modern facilities are in use. Many instruments and devices for diagnostics and anticorrosion protection are developed by different institutes and plants of Ukraine. 
So  close cooperation is maintained with the Paton Welding Institute, Institute of Strength Problems of the National Academy of Sciences and many other leading organizations of Ukraine.

Exercise 45. Identify by suffixes: a) nouns; b) adjectives; c) verbal forms among the following words. Translate them.

Domestic, strategic, operational, reliable, natural, operated, including, distributing, consumption, generating, chemical, technical, operational, performed, bituminous, mineral, cathodic, operating, using, anticorrosive, coating, electrometric, ultrasonic, emission, aimed, welded, estimative, documentation, structural, defective, coating, movable, equipped, developed, maintained, condition, total, indisputable.

Exercise 46. Write the verbs related to following nouns. Translate them.

Consumer, production, transmission, maintenance, supervision, construction, insulation, protection, communication, inspection, evaluation, completion, calculation, provision, recommendation, cooperation, organization, leader.

Exercise 47. Determine the part of speech and translate the words.

Only, also, between, therefore, other, within, rather, many, which, via, one, with, when, but, by, for, from, can, after, following.

Exercise 48. Give the initial form of these words.

Largest, more, normally, outer, being, lengthy, delivery, ensure, underground, anticorrosive, reconstruction.

Exercise 49. Translate “noun + noun” word combinations.

Gas transmission system, gas bridge, production region, gas transit, world leader, top-priority goal, gas mains, service department, underground gas storage, long-term operation, stray-current corrosion, gas pipeline, above-ground method, corrosion condition, production site specialists.

Exercise 50. Match the English-Ukrainian equivalents.

	1. consumer

2. branch line

3. gas mains
4. maintenance

5. insulation

6. filling

7. gas storage

8. overhaul

9. damage

10. repair

a) distributing station
	b) ізоляція

c) технічне обслуговування

d) газопровід-відгалуження

e) споживач

f) основний газопровід

g) пошкодження
h) наповнювач

i) газосховище

j) капремонт
k) розподільча станція

l) ремонт


Exercise 51. Translate the following universal words without a dictionary.

Region, transit, mineral, technical, energy, service, kaoline, electrochemical, corrosion, magnetic, acoustic, method, metal, design, modern, leading, degradation, laboratory.

Exercise 52. Match the synonyms.

	1. generate

2. branch line

3. in terms of

4. damage

5. facilities
6. local

7. device

8. consumer

9. goal

10. energy

11. mains
	a) equipment
b) defect

c) produce

d) draw-off line

e) customer

f) from the point of view

g) aim

h) pipeline
i) regional

j) instrument

k) power


Exercise 53. Translate the words given in brackets and complete the sentences.

1. The Ukrainian (газотранспортна система) not only delivers gas to its (внутрішній споживач), but it is also used as a gas bridge between largest (регіони-виробники газу) in the world and (споживачі) in Europe. 2. The core of Ukrtransgas gas transmission system is a (мережа газових магістралей) and (газопроводи-відгалуження).            3. (Технічне обслуговування) of gas mains, (технічний нагляд) of new construction and (капремонт) of operational gas pipelines are performed by 40 local (сервісні служби) for gas mains and 9 (сервісні служби) for underground gas storage. 4. When evaluating the technical condition of main gas pipelines, underground gas storages and communication lines specialists can carry out complete inspection to evaluate (антикорозійні умови) of the outer surface of a pipe and a level of (захист) and condition of (ізоляційне покриття). 5. Complex technical diagnosing is aimed at evaluating a level of degradation of the pipe metal properties, find spots of developing metal (пошкодження) and determine (стан зварювальних з’єднань). 6. As pipelines and units under inspection are normally rather lengthy, movable laboratories equipped with (сучасне обладнання) are in use. 7. Many (прилади) for diagnostics and (антикорозійний захист) are developed by different institutes and plants of Ukraine. 
Exercise 54. Translate the following questions and answer them.

1. Яку роль для Європи відіграє газотранспортна система України? 2. В чому полягають найпріоритетніші стратегічні цілі України для забезпечення надійного постачання природного газу? 3. Що складає єдиний виробничий комплекс газотранспортної системи України? 4. Яка загальна довжина газопроводів, включаючи газові магістралі і газопроводи-відгалуження? 5. Скільки розподільчих станцій налічується у газотранспортній системі України? 6. Які передові галузі промисловості є основними споживачами газу?       7. Як здійснюється технічне обслуговування, технічний нагляд за новим обладнанням та капремонт діючих газопроводів? 8. Як забезпечити надійну і довготривалу роботу газотранспортної системи?  9. Які послуги надаються спеціалістами, що перевіряють технічний стан основних газопроводів? 10. Яку допомогу надають наукові установи у діагностуванні і антикорозійному захисті трубопроводів?
Exercise 55. Read, practice and learn the following words and word combinations.
Pressurize – стискати, герметизувати; підтримувати підвищений тиск
remain – залишатися
accomplish – виконувати
turbine – турбіна
engine – двигун
enter – надходити
unit – агрегат
gas turbine driven – з газотурбінним приводом
electrically driven – з електроприводом
reciprocating compressor – газомотокомпресор 
compress – стискати
centrifugal – відцентровий
fan – вентилятор
contain – містити
pump – насос; качати, закачувати
turn – обертати; повертати  
nearby – поблизу, неподалік
power – енергія; живити енергією
resemble – мати схожість
combustion – згорання, горіння 
piston – поршень
liquid – рідина
scrubber – газопромивник
capture – затримувати, захоплювати, утримувати
particle – частинка
condence – конденсувати, згущати, загущувати
valve – кран, клапан
gateway – перегородка, щит
restrict – обмежувати
access – доступ

reciprocating engine – поршневий двигун
be subject to – підлягати
Exercise 56. Read and translate text 5.
Text 5. Compressor Stations

 As it has been mentioned before, natural gas is highly pressurized as it travels through an interstate pipeline. To ensure that the natural gas flowing through any pipeline remains pressurized, compression of this natural gas is required periodically along the pipe. This is accomplished by compressor stations, usually placed at 40 to 100 mile intervals along the pipeline. The natural gas enters the compressor station where it is compressed by either a turbine, motor or engine. So, compressor stations comprise compressor shops, equipped with gas compressor units of various types, such as: gas turbine driven, electrically driven and reciprocating compressors.

Turbine compressors gain their energy by using a small proportion of the natural gas that they compress. The turbine itself serves to operate a centrifugal compressor, which contains a type of fan that compresses and pumps the natural gas through the pipeline. Some compressor stations are operated by using an electric motor to turn the same type of centrifugal compressor. This type of compression does not require the use of any of the natural gas from the pipe, however it does require a reliable source of electricity nearby. Reciprocating natural gas engines are also used to power some compressor stations. These engines resemble a very large automobile engine and are powered by natural gas from the pipeline. The combustion of the gas powers pistons on the outside of the engine, which serves to compress the natural gas.

In addition to compressing natural gas, compressor stations also usually contain some type of liquid separator, much like the ones used to dehydrate natural gas during its processing. Usually, these separators consist of scrubbers and filters that capture any liquids or other undesirable particles from the natural gas in the pipeline. Although natural gas in the pipeline is considered ‘dry’ gas. The liquid separators at compressor stations ensure that the natural gas in the pipeline is as pure as possible and usually filter the gas prior to compressor.

Interstate pipelines include a great number of valves along their entire length. These valves work like gateways. They are usually open and allow natural gas to flow freely, or they can be used to stop gas flow along a certain section of pipe. There are many reasons why a pipeline may need to restrict gas flow in certain areas. For example, if a section of pipe requires replacement or maintenance, valves on either end of that section of pipe can be closed to allow engineers and work crews safe access. These large valves can be placed every 5 to 20 miles along the pipelines, and are subject to regulation by safety codes. 
Exercise 57. Determine the parts of speech of the following words. Find the initial forms of the words and affixes, if any. Translate the words into Ukrainian.

Pressurized, compressor, compression, periodically, usually, equipped, reciprocating, operated, reliable, through, nearby, however, powered, combustion, processing, scrubber, electricity, used, outside, station, separator, although, uncommon, their, natural, freely, replacement, maintenance, placed, regulation, safety, undesirable.

Exercise 58. These words are used both as verbs and as nouns. Translate them and remember.

To power – power, to filter – filter, to pipeline – pipeline, to use – use, to pump – pump, to pipe – pipe, to transit – transit, to flow – flow, to stop – stop, to place – place, to travel – travel, to turn – turn.

Exercise 59. Match the English terms in the left column with their Ukrainian equivalents in the right column.

	1. unit

2. shop

3. turbine

4. engine

5. fan

6. piston

7. maintenance 

8. pump

9. pipeline
 10. valve
	a) кран
b) поршень
c) насос
d) трубопровід
e) агрегат
f) двигун
g) турбіна
h) цех
i) вентилятор
j) технічне обслуговування


Exercise 60. Translate the following word combinations. Use them in your own examples.

A) Powered piston, natural gas, powered engine, compressed gas; processing gas, reciprocating compressor, centrifugal compressor, electric motor, reliable source, required compression, undesirable practice, safe access, interstate pipeline, equipped compressor shops, reciprocating engine, pure gas, pressurized gas.

B) To travel through a pipeline, to filter the gas, to place at intervals, to comprise compressor shops, to gain energy, to turn a compressor, to require a reliable source, to power stations, to resemble an engine, to power pistons, to compress gas, to contain a separator, to dehydrate natural gas, to consist of scrubbers and filters, to capture liquids and particles, to condense out of the gas stream, to include valves, to flow freely, to restrict gas flows, to require maintenance.

Exercise 61. Combine the words of two groups to make all possible word combinations. Translate them.

I group: reciprocating, pressurized, natural, various, centrifugal, electric, reliable, undesirable, processing, pure, powered, required.

II group: gas, fan, compressor, engine, pressure, motor, source, particle, valve, power, piston, station.

Exercise 62. Translate “noun+noun” word combinations.

Compressor station, compressor shop, compressor unit, gas turbine, liquid separator, gas stream, gas compressor, automobile engine, gas pipeline, gas flow, gas compression, pipeline valve, safety code, gas combustion, power piston.

Exercise 63. Find synonyms for the following words.

Energy, fragment, stream, treat, clear, origin, move, rotate, purify, pump.

Exercise 64. Put the verbs in brackets into the correct voice and tense forms.

1. Natural gas highly (to pressurize) as it (to travel) through an interstate pipelines. 2. Compression (to accomplish) by compressor stations. 3. The natural gas (to enter) the compressor station, where it (to compress) by either a turbine, motor or engine. 4. Turbine compressors (to gain) their energy by using a small proportion of the natural gas. 5. A centrifugal compressor (to contain) a type of fan that (to compress) and (to pump) the natural gas. 6. Some compressor stations (to operate) by using an electric motor to turn the same type of centrifugal compressor. 7. This type of compression (not to require) the use of any of the natural gas from the pipe. 8. Reciprocating natural gas engines also (to use) to power some compressor stations. 9. The combustion of the gas (to power) pistons on the outside of the engine, which (to serve) to compress the natural gas. 10. Some type of liquid separator (to use) to dehydrate a natural gas during its processing.

Exercise 65. Translate and answer the questions.

1. Чому стискання природного газу є необхідним для трубопроводів? 2. Де здійснюється стискання природного газу? 3. Якими агрегатами обладнані компресорні станції? 4. Як працюють газо-турбінні компресори? 5. Як діють компресори з електроприводом?     6. Як живиться енергією газомотокомпресор? 7. Як використовуються рідинні сепаратори на компресорних станціях? 8. З чого складаються сепаратори? 9. Чому необхідно стримувати потік газу у газопроводі на певних ділянках? 10. Що містять газопроводи для перекривання потоку газу?
Exercise 66. Learn the following words and word combinations. 
Commodity – товар
natural disaster – природна катастрофа
vital – істотний, суттєвий, життєво важливий 
ensure – забезпечувати, гарантувати 
available – наявний; досяжний; придатний 
insurance – страхування
unforeseen – непередбачуваний 
occurrence – явище; випадок; родовище, залягання 
load – вантажити, навантажувати
requirement – вимога
turn-over – обіг
inject – впускати, нагнітати (газ)
prolonged – тривалий; продовжений
replenish – поповнювати
capacity – ємкість, об’єм, пропускна спроможність
liquefied – перетворений в рідкий стан
steady – стійкий

on average – у середньому, пересічно
seasonal demands – сезонні потреби
tap – випускати (газ) 
injection – впорскування, введення

inject – вводити, впускати
aquifer – водоносний шар або горизонт
salt cavern – соляна печера, соляні відкладення
depleted gas / oil reservoir – вичерпане родовище природного газу / нафти
recondition – переобладнувати, перебудовувати, переробляти
formation – утворення
pressurized – герметичний
unrecoverable gas (base gas) – «базовий» газ, який не відкачується зі сховища
pressurization – герметизація, підтримка високого тиску
working gas – «робочий газ» (газ, що відкачується)
constraint – обмеження
extraction – видобуток, видобування
trunk pipeline – магістральний трубопровід
porous – пористий
permeate – проникати, просочувати

permeable – проникний, що пропускає рідину
dehydration – видалення води
resilient – пружний, еластичний
deem – розмірковувати
salt bed – соляний пласт
dissolve – розчиняти(ся); розріджувати(ся)
recognize – визнавати; упізнавати
destination – місце призначення
Exercise 67. Read text 6. Divide it into logical parts and write a topical sentence for each part.

Text 6. Storage of Natural Gas
Natural gas, like most other commodities, can be stored for an indefinite period of time. The exploration, production, and transportation of natural gas takes time, and the natural gas that reaches its destination is not always needed right away, so it is injected into underground storage facilities. These storage facilities can be located near market centres that do not have a ready supply of local natural gas.

Traditionally, natural gas has been a seasonal fuel. That is, demand for natural gas is usually higher during the winter, partly because it is used for heat in residential and commercial settings. Stored natural gas plays a vital role in ensuring that any excess supply delivered during the summer months is available to meet the increased demand of the winter months. Natural gas in storage also serves as insurance against any unforeseen accidents, natural disasters, or other occurrences that may affect the production or delivery of natural gas.
There are basically two uses for natural gas in storage facilities: meeting base load requirements, and meeting peak load requirements. Base load storage capacity is used to meet seasonal demand increases. Base load facilities are capable of holding enough natural gas to satisfy long-term seasonal demand requirements. Typically, the turn-over rate for natural gas in these facilities is a year; natural gas is generally injected during the summer (non-heating season), which usually runs from April through October, and withdrawn during the winter (heating season), usually from November to March. These reservoirs are larger, but their delivery rates are relatively low, meaning the natural gas that can be extracted each day is limited. Instead, these facilities provide a prolonged, steady supply of natural gas. Depleted gas reservoirs are the most common type of base load storage facility.

Peak load storage facilities, on the other hand, are designed to have high-deliverability for short periods of time, meaning natural gas can be withdrawn from storage quickly, should the need arise. Peak load facilities are intended to meet sudden, short-term demand increases. These facilities cannot hold as much natural gas as base load facilities; however, they can deliver smaller amounts of gas more quickly, and can also be replenished in a shorter amount of time than base load facilities. Salt caverns are the most common type of peak load storage facility, although aquifers may be used to meet these demands as well.

Natural gas is usually stored underground, in large storage reservoirs. There are three main types of underground storage: depleted gas reservoirs, aquifers, and salt caverns. In addition to underground storage, however, natural gas can be stored as liquefied natural gas (LNG). LNG allows natural gas to be shipped and stored in liquid form, meaning it takes up much less space than gaseous natural gas.

Essentially, any underground storage facility is reconditioned before injection, to create a sort of storage vessel underground. Natural gas is injected into the formation, building up pressure as more natural gas is added. In this sense, the underground formation becomes a sort of pressurized natural gas container. In any underground storage facility, there is a certain amount of gas that may never be extracted. 

In addition to this physically unrecoverable gas, underground storage facilities contain what is known as ‘base gas’ or ‘cushion gas’. This is the volume of gas that must remain in the storage facility to provide the required pressure to extract the remaining gas.

‘Working gas’ is the volume of natural gas in the storage reservoir that can be extracted during the normal operation of the storage facility.

The most prominent and common form of underground storage consists of depleted gas reservoirs. Depleted reservoirs are those formations that have already been tapped of all their recoverable natural gas. This leaves an underground formation, geologically capable of holding natural gas. In addition, using an already developed reservoir for storage purposes allows the use of the extraction and distribution equipment left over from when the field was productive. Having this extraction network in place reduces the cost of converting a depleted reservoir into a facility. Depleted reservoirs are also attractive because their geological characteristics are already well known. Of the three types of underground storage, depleted reservoirs, on average, are the cheapest and easiest to develop, operate, and maintain.

Aquifers are underground porous, permeable rock formations that act as natural water reservoirs. However, in certain situations, these water containing formations may be reconditioned and used as natural gas storage facilities. As they are more expensive to develop than depleted reservoirs, these types of storage facilities are usually used only in areas, where there are no nearby depleted reservoirs. Traditionally, these facilities are operated with a single winter withdrawal period, although they may be used to meet peak load requirements as well.

In order to develop a natural aquifer into an effective natural gas storage facility, all of the associated infrastructure must also be developed. This includes installation of wells, extraction equipment, pipelines, dehydration facilities and possibly compression equipment. Since aquifers are naturally full of water in some instances powerful injection equipment must be used to allow sufficient injection pressure to push down the resident water and replace it with natural gas.

Underground salt formations offer another option for natural gas storage. These formations are well suited to natural gas storage in that salt caverns, once formed, allow little injected natural gas to escape from the formation unless specifically extracted. The walls of a salt cavern also have the structural strength of steel, which makes it very resilient against reservoir degradation over the life of the storage facility, it is necessary to develop a ‘salt cavern’ with the formation. 
Essentially, this consists of using water to dissolve and extract a certain amount of salt from the deposit, leaving a large empty space in the formation. Salt caverns may be replenished more quickly than other types of underground storage facilities.

Exercise 68. Translate the following words and word combinations.

Natural gas storage, indefinite period of time, right away, underground storage facilities, residential and commercial settings, stored natural gas, vital role, meet the increased demand, unforeseen accidents and natural disasters, maintain the reliability of supply, base load storage capacity, turn-over rate, relatively low, pressurized natural gas container.

Exercise 69. Write the verbs related to the following nouns. Use them in your own sentences.

Recovery, storage, extraction, compression, withdrawal, development, demand, generation, requirement, injection, recognition.

Exercise 70. Write the nouns derived from the following verbs. Define the suffixes used to form the nouns. Translate them.

Explore, produce, transport, locate, apply, deliver, occur, maintain, mean, pressurize, contain.

Exercise 71. Use the prefixes: in-, un-, ir-, mis-, dis- to form the opposites of the following words.

Definite, usual, available, foreseen, reliable, capable, limited, essential, regular, understand, lead, expensive, significant, solve.

Exercise 72. Give words which mean the opposite of those given below.

Shallow, comparable, available, expected, increase, foreseen, safe, strengthen, regulation, closely, store, porous, long-term, recoverable, predictable.

Exercise 73. Work in pairs. Make questions for each answer below with reference to the text.

1. The initial function of underground gas storage is to balance gas consumption and resources at all times. 

2. Natural gas is stored in underground facilities. 

3. The relative peak demand is on the coldest day of the year. 
4. The cavern is initially developed by using conventional solution mining. 

5. This improved process has numerous advantages. 

6. Savings made by technical innovation in reservoir and aquifer storage can be estimated. 
7. In 2015 world-wide natural gas demand could reach 3,300 – 3,400 10 9m3. 
8. Gas storage in depleted fields is the most widespread method in the world and often the least expensive. 

9. The profits to be made due to price fluctuations can be considerable. 

10. Development of gas storage in the United States during recent years has resulted in an increase in yearly production capacity. 

Exercise 74. Put the verb in brackets into the correct voice and tense form (Present Perfect or Past Simple). Translate the sentences.

1. Underground gas storage (to develop) rapidly in recent years.

2. The growth of international trade (to profit) increasingly due to the development of storage facilities.

3. In 1996 – 1997 there (to be) 580 underground storage sites world wide.

4. Storage in porous rocks (to become) the most convenient way of storing gas in order to meet winter demand. 

5. The volume of working gas world-wide (to triple) since 1970.

6. Horizontal drilling (to appear) in the 1980’s in some areas of oil production.

7. Storage (to use) to serve only as a buffer between transportation and distribution.

8. Underground natural gas storage facilities (to grow) in popularity shortly after World War II.

9. Prior to 1950, virtually all natural gas storage facilities (to be) in depleted reservoirs.

10. The Environmental Protection Agency (to set) certain rules and restrictions on the use of aquifers as natural gas storage facilities.

Exercise 75. Put the verbs in brackets into the correct Active or Passive tense forms. Translate the sentences. 

1. The combination of the two types of storage (to use) to guarantee basic demand to meet seasonal variations.

2. Storage needs (to vary) enormously from country to country, depending on the energy situation.

3. Underground gas storage facilities (to build) in hydrocarbon reservoirs, aquifers and salt caverns.

4. The technique of gas storage in salt caverns (to gain) recognition.

5. Today, detailed seismic monitoring (to allow) small structures (to spot).

6. The specialists know how gas (to distribute) in the facility at any moment and at any place.

7. These operations (to take place) under very different practical conditions and each of them (to design) so that the withdrawn gas can (to send) out without any constraints over several decades.

8. Due to recent technology development costs (to halve) since 1990’s.

9. Gas (to store) when prices on it are low and (to sell) when prices are high.

10. The most prominent and common form of underground storage (to develop) after the World War II.  

Exercise 76. Ask: 

a)   if natural gas storage plays a vital role in maintaining the reliability of supply; 

if natural gas has been a seasonal fuel; 

if storage facilities are located near market centres; 

if demand for natural gas during the summer months is now increasing.

b)   how natural gas is stored;

what the term “working gas” means;
when the pressure inside the storage facility is the highest;

what advantages underground gas storage has;

where the first instance of natural gas being stored underground occurred.

Exercise 77. Match the term and its definition.
	Terms
	Definitions

	1. Total gas storage capacity
	a) the volume of gas that is intended as permanent inventory in a storage reservoir.

	2. Base gas / cushion gas
	b) a measure of the amount of gas that can be delivered from a storage on a daily basis.

	3. Working gas
	c) the maximum volume of natural gas that can be stored at the storage facility.

	4. Deliverability

	d) the amount of gas that becomes permanently embedded in the storage facility.

	5. Physically unrecoverable gas


	e) the average number of times a working gas volume can be turned over during a specific period of time.

	6. Cycling rate
	f) total gas in storage, available to the market place at a particular time. 


Exercise 78. Translate into English.

1. Підземні сховища природного газу розташовані, як правило, неподалік від ринків збуту. 2. Потреба у природному газі зростає протягом холодних місяців, тому що великий об’єм газу використовується для опалення помешкань. 3. Існує три основних типи підземних сховищ природного газу: резервуари у вичерпаних родовищах газу або нафти, водоносних шарах та соляних відкладеннях. 4. У будь-якому підземному сховищі природного газу існує певна його кількість, яка ніколи не відкачується. 5. Продуктивність будь-якого підземного сховища визначається пропускною спроможністю та об’ємом газу, який буде відкачений  у разі необхідності. 6. Створення сховища природного газу у соляній шахті – доволі складний і дорогий процес. 7. Існує ряд обмежень у використанні водоносних шарів для формування підземних сховищ природного газу. 8. Підземні сховища природного газу гарантують безперервне постачання протягом року.
Exercise 79. Select the key words and expressions from text 6 and be ready for the discussion on the following topics:

1) Commercial benefits of using underground gas storages;

2) Advantages and disadvantages of each type of underground natural gas storage

Exercise 80. Learn the following words and word combinations. 

Transport – транспортувати, переміщати
oil transport system – система нафтопроводів
total – загальний
length – довжина
oil pumping station – нафтоперекачувальна станція
deliver – постачати
tank – резервуар
farm – господарство, парк (технічний)
trunk – магістраль
oil pipeline – нафтопровід
oil refinery – нафтопереробний завод
Open Joint-Stock Company – Відкрите Акціонерне Товариство
subsidiary company – «дочірня» компанія
enterprise – підприємство 
marine – морський
terminal – термінал
associate – пов’язувати, співвідносити 
function – функціонувати, працювати, діяти
commission – вводити в експлуатацію 
design – проект; проектувати; призначати
enter – входити; вводити
stage – стадія
oil production – видобуток нафти
growth – зростання, нарощування (видобутку)
satisfy – задовольняти
take advantage of – скористатися чимось
accept – приймати
reverse – реверсний, зворотній
fill – наповнювати
Exercise 81. Read and translate text 7.

Text 7. Oil Transportation System of Ukraine

In addition to gas transmission, Ukraine has a developed oil transport system. With a total length of 4,700 km, the system is activated by 28 oil pumping stations. The tank farm capacity is over 1 million cubic metres. The annual input capacity of the system is 114 million tons, and the output capacity is about million tons.

Via Ukraine’s trunk oil pipelines crude oil is delivered from Russia and Kazakhstan to Ukrainian refineries and is also exported to Central and Western European countries. 

In Ukraine crude oil is transported by the Ukrtransnafta Open Joint-Stock Company, which is a subsidiary of NJSC Naftogaz of Ukraine. The Ukrtransnafta has two enterprises operating within its structure – Prydniprovski Magistralni Naftoprovody (South-Eastern region of Ukraine) and Magistralni Naftoprovody Druzhba (operating in the North-Western region of Ukraine), as well as Odesa – Brody oil pipeline, and marine oil terminal Pivdennyi.

One of the most promising projects of transportation of the Caspian oil to the European continent is the project of construction of the Europe – Asia Oil Transport Corridor via the territory of Ukraine 

The prospects for the Ukrainian oil transportation system development are first of all associated with the functioning of the Odesa – Brody pipeline and the Pivdennyi marine oil terminal near Odesa which were commissioned in 2004.

The design capacity of the first stage of this pipeline system connecting the Druzhba oil pipelines and the Prydniprovski oil main pipelines is 9 – 14 million tons per year.

It is known that today the countries of the Caspian region are only entering the stage of oil production active growth and cannot satisfy the demands of this route. That’s why Ukraine took advantage of this market conditions and accepted the proposal of TNK-BP company for reverse use of the oil pipeline in the direction of Brody – Odesa – Pivdennyi terminal. This decision has opened up new possibilities to increase oil transit through the territory of Ukraine and filled the new pipeline with oil.

Exercise 82. Translate the following universal words without a dictionary. 

Million, cubic, metre, ton, system, company, structure, region, continent, project, corridor, territory, active, transit, prospect, design.

Exercise 83. Determine the parts of speech of the following words and translate them. Define the affixes, if any. 

In addition to, transport, transportation, transported, via, most, promising, operating, within, development, developed, first of all, functioning, commissioned, satisfy, near, production, annual, through.

Exercise 84. Match the synonymous words and word combinations.

	1) transmission system

2) crude

3) function

4) commission

5) take advantage of 

6) transport

7) potential

8) project

9) growth 

10) satisfy the demands
	1) act

2) transporting system

3) make use of

4) unrefined

5) put into operation

6) prospective

7) transfer

8) meet the demands

9) increase

10) design


Exercise 85. Match  the English terms in the left column with their Ukrainian equivalents in the right column.

	a) oil transport system

b) oil pumping station

c) tank farm capacity

d) input capacity

e) trunk oil pipeline

f) refinery

1) output capacity
	2) ємність резервуарного парку

3) пропускна спроможність на вході

4) нафтопереробний завод

5) пропускна спроможність на виході

6) система нафтопроводів

7) магістральний нафтопровід

8) нафтоперекачувальна станція


Exercise 86. Translate and comment upon the following grammar forms.
Is delivered; is exported; are associated; were commissioned; connects; is known; are entering; cannot satisfy; took advantage; accepted; has opened up; to increase; filled; is transported; is activated.

Exercise 87. Complete the sentences by putting the verbs in brackets into the correct Active or Passive tense forms.

1. The system (activate) by 28 oil pumping stations. 2. Via Ukraine’s trunk oil pipelines crude oil (deliver) from Russia and Kazakhstan to Ukrainian refineries and (export) to Central and Western European countries. 3. In Ukraine crude oil (transport) by Ukrtransnafta Open Joint-Stock Companny. 4. The Odesa-Brody pipeline and the Pivdennyi marine oil terminal near Odesa (commission) in 2004. 5. The first stage of this pipeline system (connect) the Druzhba oil pipelines and the Prydniprovski oil main pipelines. 6. It is known that today the countries of the Caspian region only (enter) the stage of oil production active growth. 7. Ukraine (accept) the proposal of TNK-BP company for reverse use of the oil pipeline. 8. This decision (open) up new possibilities to increase oil transit through the territory of Ukraine. 

Exercise 88. Complete the sentences using English equivalents of the words in brackets. 

1. (Ємність резервуарного парку) is over 1 million cubic metres. 2. Via Ukraine’s (магістральні нафтопроводи) crude oil is delivered to Ukrainian (нафтопереробні заводи). 3. In Ukraine crude oil is transported by the Ukrtransnafta (відкрите акціонерне товариство). 4. Today the countries of the Caspian region are only entering the stage of (активне нарощування видобутку нафти). 5. Ukraine accepted the proposal of TNK-BP company for (реверсне використання нафтопроводу) in the direction of Brody-Odesa-Pivdennyi terminal. 
Exercise 89. Translate the following questions and answer them.

1. Яку довжину має система нафтопроводів України? 

2. Скільки нафтоперекачувальних станцій налічує нафтопро-відна система України?

3. Яка пропускна спроможність нафтопровідної системи?

4. Що забезпечують магістральні нафтопроводи України?

5. Яка компанія здійснює транспортування нафти в Україні?

6. Які підприємства функціонують в системі ВАТ «Укртранс-нафта»?

7. Яка функція відводиться Україні у проекті транспортування каспійської нафти?

8. Які перспективи розвитку нафтотранспортної системи України?

9. Що сприяло збільшенню транзиту нафти територією України?

Exercise 90. Learn the following words and word combinations.

Sophisticated – складний
gauge – вимірювальний прилад, манометр; калібр
propel – просувати вперед, штовхати
evaluate – оцінювати
leak – витік; просочуватися, протікати, витікати
impede – перешкоджати, заважати
abrasive mesh – абразивна сітка
dissimilar – відмінний, різнорідний
displacement – зміщення, зсув
pig – пристрій для перевірки стану трубопроводу зсередини 
in conjunction – разом, спільно
squalling noise – пронизливий крик, вереск
polyurethane – поліуретан
tungsten stud – вольфрамовий штифт
butterfly valve – дросельний клапан
notched – зазубрений
black box – чорна скринька
aerial patrol – патрулювання з повітря
preven(ta)tive maintenance – профілактичний огляд / ремонт
impediment – перешкода, завада
magnetic flux – магнітний потік
calipers – нутромір
troubleshooting – виявлення пошкоджень, дефектоскопія
debris – уламки, будівельне сміття

safety precaution – запобіжний захід
utility pig – пристрій для очищення трубопроводу зсередини
butterfly valve –  дросельний клапан
unauthorized –  несанкціонований
interference – втручання
sensor – датчик
extent – протяжність, ступінь
bullet shaped – у формі кулі
influx – скупчення
minute – дрібний, незначний 
emergency response team – команда швидкого реагування у випадку аварії
plug – калібр; пробка
scale – накип, окалина
Exercise 91. Read text 8 and select the key words and expressions for a five minute conversation with your partners on the following topic: “How can pipelines be inspected”.

Text 8. Pipeline Inspection and Safety
To ensure efficient and safe operation of the extensive network of natural gas pipelines, pipeline companies routinely inspect their pipelines for corrosion and defects. This is done through the use of sophisticated pieces of equipment known as pigs (a pipeline inspection gauge). Pigs are intelligent robotic devices that are propelled down pipelines to evaluate the interior of the pipe. Pigs can test pipe thickness, and roundness, check for signs of corrosion, detect minute leaks, and any other defect along the interior of the pipeline that may either impede the flow of gas, or pose a potential safety risk for the operation of the pipeline. Sending a pig down a pipeline is known as ‘pigging’ the pipeline.

Although each pipeline has its own set of characteristics which affect how and why pigging is used, there are basically three reasons to pig a pipeline:

· to separate dissimilar products;

· for displacement purposes;

· for internal inspection.

The pigs which are used to accomplish these tasks can be divided into three categories:

· Utility Pigs, which are used to perform functions such as cleaning, separating or dewatering;

· In line Inspection Tools, which provide information on the condition of the line as well as the extent and location of any problems.

· Gel Pigs, which are used in conjunction with conventional pigs to optimize pipeline dewatering, cleaning and drying tasks.

One kind of pig is a soft, bullet shaped polyurethane plug that is forced through pipelines to separate products to reduce mixing. There are several types of pigs for cleaning. Some have tungsten studs or abrasive wire mesh on the outside to cut rust, scale, or paraffin deposits off the inside of the pipe. Others are plain plastic covered polyurethane. Pigs cannot be used in pipelines that have butterfly valves.

Inline inspection pigs use various methods for inspecting a pipeline. A sizing pig uses one (or more) notched round metal plates that are used as gauges. The notches allow different parts of the plate to bend when a bore restriction is encountered. More complex systems exist for inspecting various aspects of the pipeline. Intelligent pigs, also called smart pigs, are used to inspect the pipeline with sensors and record the data for later analysis. These pigs use technologies such as Magnetic flux leakage (MFL) and ultrasonics to inspect the pipeline. Intelligent pigs may also use calipers to measure the inside geometry of the pipeline.

In 1964 first intelligent pig was designed and run by Tuboscope. It used MFL technology to inspect the bottom portion of the pipeline. The system used a black box similar to those used on aircraft to record the information.

A few of the safety precautions associated with natural gas pipelines include:

- Aerial Patrols – Planes are used to ensure no construction activities are taking place too close to the route of the pipeline, particularly in residential areas. Unauthorized construction and dіgging is the primary threat to pipeline safety;

- Leak Detection – Natural gas detecting equipment is periodically used by pipeline personnel on the surface to check for leaks. This is especially important in areas where the natural gas is not odorized.

- Pipeline Markers – Signs on the surface above natural gas pipelines indicate the presence of underground pipelines to the public, to reduce the chance of any interference with the pipeline. 

- Gas Sampling – Routine sampling of the natural gas in pipelines ensures its quality, and may also indicate corrosion of the interior of the pipeline, or the influx of contaminants.

- Preventative Maintenance – This involves the testing of valves and the removal of surface impediments to pipeline inspection.

- Emergency Response – Pipeline companies have extensive emergency response teams that train for the possibility of a wide range of potential accidents and emergencies.

Exercise 92. Translate the following words and word combinations. Use them in your own examples.

Forced through pipelines, abrasive wire mesh, paraffin deposits, inline inspection pigs, sizing pig, record the data, later analysis, measure the inside geometry, internal cleaning, intelligent robotic device, potential safety risk for the operation, natural gas detecting equipment.

Exercise 93. Write nouns related to the following adjectives. Define the suffixes used to form nouns. Translate them.

Round, thick, corrosive, safe, aerial, constructional, extensive, natural, separate, different, intelligent, conventional.

Exercise 94. Make up sentences with Gerund.

	He 

She 

We

You

They
	consider

discuss

insist on

object to 

succeed in
	- inspecting the pipeline for corrosion and defects.

- sending a pig down the pipeline.

- reducing the chance of any interference with the pipeline.

- testing the valves and removing impediments to pipeline inspection.

- digging too close to the route of the pipeline.
- sending a pig down a pipeline.


Exercise 95. Find Gerund, define its function in the sentences and translate the sentences.

1. Evaluating the interior of the pipe is possible with the pipeline inspection tool. 2. The primary threat to pipeline safety is digging too close to the route of the pipeline. 3. Sending a pig down a pipeline is known as ‘pigging’ the pipeline. 4. The company began proving regular pipeline inspection. 5. Preventative maintenance involves testing valves and removing surface impediments to pipeline inspection. 6. Pig traps are used for inserting pigs into a pipeline, launching and removing them without flow interruption.

Exercise 96. Put the verbs in brackets into the correct Active or Passive tense forms.

1. Pipeline pigs are devices that (to insert) into the pipe. 2. Pipeline inspection tool (to travel) throughout the length of a pipeline driven by a product flow. 3. They (to develop) originally to remove deposits which could obstruct flow through a pipeline. 4. Today pigs (to use) during all phases in the life of a pipeline for many other reasons. 5. Sealing pigs can (to provide) an interface between two dissimilar products within the pipeline. 6. The information which (to provide) by pigs (to cover) a wide range of inspection and troubleshooting. 7. Gel pigs are a series of gelled liquid systems which (to develop) recently for use in pipeline operations.
Exercise 97. Put questions to the underlined words.

1. Pigs can test pipe thickness and roundness. 2. There are basically three reasons to pig a pipeline. 3. Utility Pigs are used to perform cleaning separating or dewatering. 4. Pipeline inspection provides information on its condition. 5. Safety is a major consideration in the selection of pipeline inspection tool. 6. In 1964 the first intelligent pig was designed and run by Tuboscope. 7. Gel pigs are a series of gelled liquid systems for use in pipeline operations.

Exercise 98. Translate into English.

1. Для забезпечення ефективної та безпечної роботи трубопроводів необхідно запровадити їх регулярну перевірку. 

2. Пристрій для перевірки трубопроводу здатний виявити різні внутрішні пошкодження.

3. Пристрій для загальної перевірки трубопроводу усуває    тверді відкладення та уламки з трубопроводу.

4. Нутроміри застосовуються для вимірювання внутрішньої поверхні та діаметру трубопроводу.

5. Крім засобів перевірки стану трубопроводу існують й інші запобіжні методи: патрулювання з повітря, попереджувальні знаки, регулярна перевірка кранів. 
SUPPLEMENTARY READING
Text 1. Increased Efficiency in Current Energy Use

New technology may make better use of already available energy through improved ef​ficiency, such as more efficient fluorescent lamps, engines, and insulation. Using heat ex​changers, it is possible to recover some of the energy in waste warm water and air, for exam​ple to preheat incoming fresh water. Hydrocarbon fuel production from pyrolysis could also be in this category, allowing recovery of some of the energy in hydrocarbon waste. Meat pro​duction is energy-inefficient compared to the production of protein sources like soybean or Quorn. Already existing power plants often can and usually are made more efficient with mi​nor modifications due to new technology. New power plants may become more efficient with technology like cogeneration. New designs for buildings may incorporate techniques like pas​sive solar. Light-emitting diodes are gradually replacing the remaining uses of light bulbs. Note that none of these methods allows perpetual motion, as some energy is always lost to heat.
Mass transportation increases energy efficiency compared to widespread conventional automobile use while air travel is regarded as inefficient. Conventional combustion engine automobiles have continually improved their efficiency and may continue to do so in the fu​ture, for example by reducing weight with new materials. Electric vehicles are more efficient during use than similar current combustion based vehicles, reducing their energy consumption during use by 1/2 to 1/4. Microcars may replace automobiles carrying only one or two people.
Electric vehicles and electric boats using batteries or non-hydrogen fuel cells are other alternatives. Electricity may be the only power source or combined with other fuels in hybrid vehicles. Nuclear power has been used in large ships. High technology sails could provide some of the power for ships. Several companies are proposing vehicles using compressed air as fuel. Airships require less onboard fuel than a traditional aircraft and combining airship tech​nology with glider technology may eliminate onboard fuel completely. Personal rapid transit and some mass transportation systems, like trolleybus, metro or magnetic levitation trains, can use electricity directly from the grid and do not need a liquid fuel or battery.
There are also alternatives for transportation fuel. Various chemical processes can con​vert the carbon and hydrogen in coal, natural gas, plant and animal biomass, and organic wastes into short hydrocarbons suitable as transportation fuels. Examples of such fuels are Fischer-Tropsch diesel, methanol, dimethyl ether, or syngas. Such diesel was used extensively in World War II by the Germans, who had limited access to crude oil supplies. Today South Africa produces most of country's diesel from coal. A long term oil price above 35 USD may make such liquid fuels economical on a large scale. Some of the energy in the original source will be lost in the conversion process. Compressed natural gas can itself be used as a transpor​tation fuel. Also coal itself can be used as transportation fuel. Historically coal has been used directly for transportation purposes in vehicles and boats using steam engines.
Electricity distribution may change in the future. New small-scale energy sources may be placed closer to the consumers so that less energy is lost during electricity distribution. New technology like superconductivity or improved power factor correction may also de​crease the energy loss. Distributed generation permits electricity "consumers", who are gener​ating electricity for their own needs, to send their surplus electrical power back into the power grid.
Check and remember
Recover – утилізувати
heat exchanger – теплообмінник
waste water – стічні води
preheat – підігрівати
pyrolysis – піроліз (хімічний розпад сполук, спричинений високою температурою)
hydrocarbon waste - вуглеводневі відходи
soybean - соєві боби
Quorn - рослинний білок, що його отримують з гриба (застосовується як замінник м'яса)
minor - незначний
cogeneration - когенерація (комбіноване виробництво теплової та електричної енергії)
light-emitting diode - світлодіод
gradually – поступово
grid – мережа низької напруги
perpetual motion – вічний рух
mass transportation – громадський транспорт
compared to – порівняно з
widespread – поширений
conventional – традиційний, звичайний
regard – вважати
combustion engine – двигун внутрішнього згорання
continually – безперервно, весь час
fuel cell – паливний елемент
sails – вітрила
airship – дирижабль
glider – планер
magnetic levitation train – поїзд на повітряній подушці
dimethyl ether – диметиловий ефір
syngas – синтетичний газ
crude oil supplies – запаси сирої нафти
on a large scale – у великому масштабі
small-scale – невеликий
superconductivity – надпровідність
power factor correction – компенсація коефіцієнта потужності
surplus – надлишок; зайвий
market-based mechanism – ринковий механізм

I. Read and translate text 1.

II. Answer the questions to the text.

1. What new technologies may make better use of already available energy?

2. How does mass transportation increase energy efficiency?

3. What alternatives could be provided in different types of vehicles?

4. What are the alternatives for transportation fuel?

5. What technology may decrease the energy loss?

III. Speak on the ways to save the energy and decrease the energy loss?

Text 2. Kyiv Hydro-Electric Power Station

Kyiv Hydro-electric Power Station (HPS) is on the Dnieper - the main waterway of Ukraine and the third biggest river in Europe (2200 km long; pool area is 509000 sq.km). The Dnieper flows through the whole Ukraine into the Black Sea over a complicated land relief. Utilizing the potential of this river waterpower experts faced many int​eresting, though hard tasks. Erection of Kyiv HPS in 1964 showed one of the most original designs in the history of planned regulation of the Dnieper. This HPS was built on the section where 90% of all waterpower resou​rces of the Dnieper River are concentrated.
Kyiv HPS is a significant power station due to its role as the upper stage in the system of the Dnieper Hydroele​ctric Power Stations Chain. While all hydro-electric power plants altogether produce only 6-8% of the general output of Ukraine’s electric energy, their role as a mobile emergen​cy and operational (frequency) reserve is instrumental. The​refore, Kyiv HPS brings a considerable share into securing power balance guaranteeing reliability of the Joint Energy System of Ukraine.
Specifications
Capital structures of Kyiv HPS include the powerho​use with abutments on the right and left sides, earthen dams and dykes, 110-kV switchyard, integrated concrete spillway dam with 20 spillways and a navigation lock. HPS building - 51 meter wide and 258 meter long - is of a composite type divided by temperature-setting seams into 5 blocks having 4 power units each. There are 20 power units as a whole.
Above the superstructure of the water passage there are main terminals of generators, pumps and oil-pressure plants with power units controls etc. The top superstructure of this level with metal headcover forms the spillway sill. The indoor switchgear installation with an underneath cable level is arranged on the surface part of the lower pond side along the powerhouse. The step-up power transformers are overhead of the switchgear level.
Other components are right- and left-bank dams, right-hand seepage control levee, insert-dam between the powerhouse and ship lock, pier dam, river-channel dam and left-bank free-flow water dykes. The river dam has the maximum height of 22 m. The total length of dams is 70 km.
Navigation Locks
The engineering-architectural scheme of Kyiv HPS comprises the ship lock built on the right higher bank of the Dnieper river and put into service on September 10,1964. It is a single-lift arrangement having the length of 204.4 met​ers and processing a 150x 18 m chamber. Upstream head of the ship-lock has an elevating shuttle and downstream head - operating gates with 2 water-powered drivers. The lock chamber is filled by lifting upper head gates and emptied thro​ugh culverts in the downstream lock chamber head.
Rehabilitation
In 1996, new period commenced in the history of Kyiv HPS - rehabilitation of basic structures and equipment that overworked their resources for more than 30 service years, so obsolete morally and practically. The general purpose of reconstruction was to extend Kyiv HPS longevity with augmenting its power, operational reliability and safety, control system development and as a result - increasing the electric energy production, improving working conditions and environment.
UN body - International Bank for Reconstruction and Development after analysis took part in financing of Kyiv HPS rehabilitation. The process is of two steps - the first leg ended in 2002, the second one must be finished in 2015. During reconstruction some core aims have been achieved. Service life of reconstructed equipment is enlarged by 30-40 years. All power units would pass rehabilitation up to 2009.
During reconstruction the power of Kyiv HPS was increased up to 47.3 MW. Average annual production of electric energy rose by 10 mln k Wh per annum. Coefficient of effic​iency of new environment friendly turbines is 4.3% higher, besides the danger of turbine oil getting into the Dnieper River is eliminated.
In June 2002 - for the first time in CIS - there was introduced an automatic control system of operational safety of the hydropower station. This system provides:
-  hydro-technical structures safety control;
-  alarm signal if critical readings of conditions are exceeded;
-  automatic data processing and accumulation;
-  data base for valuation of HPS condition.
Originally Kyiv HPS introduced electric circuit arrangement with blocks composed of four generators and a transfo​rmer, connected to them via disconnecting switches (during reconstruction disconnecting switches were changed for 6 kV generator elegas switches).
There is one elegas switch 100-kV line.
The first two blocks (8 hydropower units) are joined up to II0 kV by mains. The power transmission line is connected to them via linear isolator. The other three blocks (12 hydropower units) are also pined by mains. The other line of 110 kV branches off them.
Kyiv HPS Role in the Economy and Ecology of the Region and State
Kyiv HPS - as the Dnieper HPS coordinated hydro​electric system as a whole - is a concurrent hydro-engine​ering structure. Besides, it serves as a controller during peak loads in the United Energy System of Ukraine. Kyiv HPS assures fail safe functioning of water-carriage and drinking water supply systems, it empowers fisheries and irrigation develo​pment, it maintains established ecology balance.
Kyiv HPS means considerable contribution to crea​ting and development of new direction in the hydro-en​ergetics of this country. Kyiv HPS is a real school for many generations of specialists in waterpower disposal. The experience, obtained here, is learnt in many countries of the world.
At the same time, Kyiv HPS is a living body, whose own structural and upgrading development has not been finished. Kyiv HPS, as the first in CIS, introduced new computerized systems for controlling and protecting technological equipm​ent and a centralized system for data accumulation and hand​ling. Rehabilitation progress of the station is going on.
Check and remember
Waterpower expert –  гідроенергетик
dyke – дамба
abutment – контрфорс; пілястр; береговий устій
switchyard – розподільчий пристрій
spillway – водозлив
navigation lock – навігаційний шлюз, судноплавний шлюз
temperature setting seam – температурно-осадовий шов 
unit – блок
terminal – вивід (агрегатів)
oil-pressure plant – маслонапірна машина
headcover – надагрегатна кришка
sill – поріг (водозливу)
pump – насос
indoor switchgear installation – закритий розподільчий пристрій
underneath cable – кабель, що проходить по поверхні
pond – б’єф
seepage control levee – захисна дамба
insert-dam – гребля-вставка
pier dam – дамба-хвилеріз
river-channel dam – руслова гребля
free-flow water dyke – безнапірна дамба
processing chamber – робоча камера
elevating shuttle – підйомно-опускний затвiр 
operating gate – аварійно-робочі ворота
water-power drive – гідропривід
generator elegas switch – генераторний елегазовий вимикач
main – збірна шина
linear isolator – лінійний роз’єднувач

I. Read and translate text 2.

II. Make up a plan of the text.

III. Speak on:

- The role of Kyiv Hydraulic Power Station in the system of the Dnieper Hydroelectric Power Station Chain;

- Kyiv HPS Specification;

- The purpose of Kyiv HPS reconstruction;

- Kyiv HPS role in the Economy and Ecology of the Region and State. 

Text 3. Institute for Renewable Energy

In February 2004 Presidium of National Academy of Sciences of Ukraine (NAS of Ukraine) decreed that Institute for Renewable Energy should be established. Six scientific departments, an Inter-branch Scientific and Technical Centre for Wind Power Engineering and the Crimean Centre for Energy Saving and Renewable Energies made up the structure of the Institute. The main areas of Institute activities lie in the field of mastering RES, ecology and environment. Thus in accordance with the Decree issued by the Presidium of NAS of Ukraine they are stated as follows:

- physical and engineering basis for solar energy transformation processes and utilization;

- research basis for wind energy transformation processes and utilization;

- technologies and systems for bioenergy sources utilization;

- thermal-physic basis for geothermal energy utilization;

- research basis for transformation processes and utilization of the energy of small rivers and seas;

- technologies and systems for RES complex utilization.

Research designs developed by the Institute have been implemented in machine-building and instrument-making industries of Ukraine. The Institute keeps close relationship with Ukrainian and international organizations involved in renewable energy, namely with the Institute for Technical and Thermal Physics, Institute of Electrodynamics at NAS of Ukraine, Renewable Energies department at the National Technical University of Ukraine ‘Kiev Polytechnic Institute’, international organization EUROSOLAR, Danish Folkecentre, German Solar Center of Mecklenburg-Vorpommern etc.

Department for Complex Energy Systems

The department carries out fundamental and applied researches in the field of physical and technical issues of RES complex utilization targeted at:

- the improvement of energy supply systems efficiency and non-traditional energy sources complex utilization;

- reliability improvement in electricity and heat supply systems operation based on RES;

- mathematic modeling of processes in complex energy supply systems and their separate elements for rational choice of parameters and features of energy supply systems and their operational modes.

At the time being the department has been involved in the scientific support of state programs for renewable and non-traditional energy sources, namely: ‘Non-traditional and Renewable Energy Sources’ in the National Energy Program of Ukraine and State Support Program for the Development of Non-traditional and Renewable Energy Sources as well as Small Hydro and Thermal Power.

Solar energy department

The department carries out fundamental and applied researches in the field of physical and technical issues of solar energy targeted at:

- forming up promising tendencies in solar energy utilization;

- mathematic modeling of transformation processes of solar energy into electricity and heat;

- developing new materials and energy efficient designs of solar batteries and solar collectors and setting up solar based energy supply systems.

There have been outlined three main areas in solar energy utilization:

- solar energy utilization for electricity production based on PV;

- solar energy utilization for heat production based on various solar collectors types;

- solar energy utilization for cogeneration.

At time being the department has been involved in performing scientific support of state program on solar energy, namely: ‘Solar Energy’ State Support Program for the Development of Non-traditional and Renewable Energy Sources as well as Small Hydro and Thermal Power.

Wind Energy Department

The department carries out fundamental and applied researches in the field of physical and technical issues of wind energy targeted at:

- forming up promising tendencies in wind energy utilization;

- developing efficient methods of transformation and stabilization of wind generated electricity parameters and wind energy use;

- automation and optimization of wind energy units and systems operational modes;

- scientific support in wind mills and wind farms development, design, construction and maintenance;

Wide promotion of wind power research, social and economic aspects.

There have been outlined two main research areas in wind energy utilization:

- wind energy use for electricity production at grid-connected commercial installations;

- wind energy use for electricity production and mechanical work in grid-off energy systems.

At the time being the department has been involved in scientific support of state programs on wind power, namely: ‘Wind Power’ in the State Support Program for the department of  Non-traditional and Renewable Energy Sources as well as Small Hydro and Thermal Power and Complex Program for Wind Farms Construction in Ukraine.

Hydro Power Department

The department carries out fundamental and applied researches in the field of physical and technical issues of hydro energy targeted at:

- analyses of Ukrainian hydro power potentials and promising tendencies;

- developing efficient methods and systems of hydro energy transformation into electricity;

- scientific support in hydro power plants development,  design, construction and maintenance.

The main research areas in the field of hydraulic flows transformation processes and methods are as follows:

- analytic support in strategy of small hydro power development and reconstruction in Ukraine;

- mathematic modeling of parameters, features and operational modes of hydraulic units with variable rotation speed;

- developing methods and basis for controlling and monitoring hydraulic units operation modes in peak loads periods;

- scientific and technical basis of means and methods for energy efficiency improvement of small hydro power plants (under construction and / or renovation).

At time being the department has been involved in performing scientific support of state programs on small hydro power development, namely: ‘Small Hydro Power’ in State Support Program for the Development oft Non-traditional and Renewable Energy Sources as well as Small Hydro and Thermal Power and working out reference documentation base for small hydro power. Hydro power department also carries out research support for designing, constructing and commissioning small HPP.      
Geothermal Power Department

The department carries out fundamental and applied researches in the field of geothermal power and complex use of geothermal resources targeted at:
- scientific support in developing electricity and heat production technologies based on geothermal power utilization and their practical implementation;
- heat-mass exchange processes and systems as well as systems for geothermal power transformation research;
- forming up promising tendencies, organizing scientific support for new technologies and complex heat and electricity generating installations based on geothermal power use, their implementation in the fuel-energy complex of Ukraine;
- making up new types of operating parameters of existing geothermal installations and systems and their further optimization (power, agro-industrial, refrigerating technologies, balneology etc);
- research, design and implementation of new technologies for minerals extraction from geothermal waters for their further use in different industries;
- research and proving prospects of underground heat accumulation;
- evaluation of economic perspectives of geothermal power and its environmental impact;
- making up state standards for research studies, design and operation of geothermal installations and systems.
There have been outlined the following main research areas in geothermal power production and utilization:
- researches of heat exchange processes and transformation systems of geothermal power from oil and gas deposits, gassed thermal water fields etc;
- technical and economic study of using geothermal power in drying and cooling installations of agro-industrial complex; for minerals extraction from geothermal waters; for balneology and other resort technologies; developing and implementation of geothermal circulating systems equipment;
- studying perspectives of other RES complex uses in the power cycle based on geothermal sources.
At the time being the department has been involved in the scientific support of the state programs on geothermal sources utilization, namely: Ecologically Sound Geothermal Power Engineering in Ukraine and the State Support Program for the Development of Non-traditional and Renewable Energy Sources as well as Small Hydro and Thermal Power.
The main research areas of the department are as follows:
- analysis of exploration resources base;
- developing a concept of supplementary explorations on remaining territories;
- making up a geothermal and combined fields cadastre;
- evaluation of technically available and economically profitable geothermal potential for the purpose of state policy building regarding the role of geothermal power in Ukraine and its fuel-energy balance.
Bioenergy Department

The department carries out fundamental and applied researches in the field of physical and technical issues of organic energy sources utilization targeted at:

- forming up promising tendencies in bioenergy sources use for power production;

- making up new types of operating parameters of existing bioenergy installations and their optimization;

- evaluation of economic perspectives of energy supply systems based on bioenergy sources use and their environmental impact;

- scientific support in introducing power generated installations based on bioenergy utilization into the power fuel complex of Ukraine;

- wide promotion of scientific and technical researches, social and economic development of bioenergy.

Currently there have been outlined three main research areas in bioenergy sources utilization:

- use of agricultural and wood wastes (straw, wood chips, etc) for heat and electricity production; 

- utilization of animal waste originated biogas for heat production;

- bio diesel production.

At the time being the department has been involved in scientific support of state programs for bioenergy sources utilization, namely:  ‘Bioenergy’ in State Support Program for the Development of Non-traditional and Renewable Energy Sources as well as Small Hydro and Thermal Power; the State Program for biogas production development till 2010 and Program for development of bio-diesel production in Ukraine till 2010.

Check and remember
Research – наукове дослідження; дослідницька робота
state-of-the-art – передовий; який використовує новітні технології
forecast – прогноз; прогнозувати 
fuel-energy complex – паливно-енергетичний комплекс
extraction – добування
accumulation – накопичення
environmental impact – вплив на оточуюче середовище

exploration – дослідження, дослід

I. Read and translate text 3.

II. Make up a plan of the text.

III. Speak on:

1) The main purposes of the Institute for Renewable Energy.

2) The basic research fields of:
· Department for Complex Energy Systems;

· Solar Energy Department;
· Wind Energy Department;
· Hydro Power Department;
· Geothermal Power Department;
· Bioenergy Department.
Text 4. Chornobyl Shelter and Storage

Ukrainian officials signed a $505 million contract with a French-led consortium on Sept. 17 for the construction of a new shelter for the Chornobyl reactor, the site of the world’s worst nuclear accident.

The price tag for the shelter may be as high as $655.7 million after it is scheduled completed in 2012.

The project, financed by an international fund managed by the European Bank for Reconstruction and Development, will be designed and built by the French-led consortium Novarka, which includes the companies Bouygues SA and Vinci SA.

The new shelter – an arch-shaped steel structure 105 meters tall and 150 meters long – will enclose the concrete sarcophagus erected hastily after the 1986 accident. The existing structure has been crumbling and leaking radiation for more than a decade. The shelter is designed to provide protection for at least one hundred years, according to the UNIAN news agency.

“I am convinced that today, possibly for the first time, we can frankly tell the national and international community that the answer to the problem of sheltering the Chornobyl nuclear plant has been found”, President Victor Yushchenco said at the signing ceremony.

The plan is to eventually dismantle the sarcophagus and the exploded reactor inside the new shelter. Chornobyl’s reactor No. 4 exploded on April 26, 1986, spewing radiation over a large territory of the former Soviet Union and much of northern Europe. An area roughly half the size of Italy was contaminated, forcing the resettlement of hundreds of thousands of people.

Ukraine has repeatedly asked for money from the European Union and other Western sources to fund a new shelter.

Anton Usov, a spokesman of the European Bank for Reconstruction and Development, said it would take about one year to design the shelter and another four to build it. 

More that $1.3 billion since 1997

The entire project of sheltering the reactor, which had began in 1997 and included also strengthening the existing sarcophagus, monitoring radiator and training experts, was estimated at $1.39 billion, Usov said.

Officials also signed a $200 million contract with the New Jersey-based Holtec International for decommissioning the power plant. The project includes building a storage facility for spent nuclear fuel from the plant’s three other reactors, which had kept operating until the station was shut down in 2000.

The undertaking is also financed by international donors in a fund managed by the European Bank for Reconstruction and Development.

The successful implementation of the project depends not only on the progress of the construction work, but also on the continued commitment of both the Ukrainian authorities and the international community,” EBRD President Jean Lemierre said in a statement.

In the first two months after the disaster, 31 people died from illnesses caused by radioactivity, but there is heated a debate over the subsequent toll.

On Sept. 18 the deputy secretary of the National Security and Defense Council Serhiy Parashyn said that the sides had agreed the final price tag could be $150 million more because the costs of materials and services would grow over the course of the five-year project.

Affected areas

A 2005 report from the UN health agency estimated that about 9,300 people would die from cancer caused by Chornobyl’s radiation. Some groups, such as Greenpeace, insist the toll could be 10 times higher.

A 2007 survey of the world’s top ten worst-polluted places placed Chornobyl at number nine. In its annual rating the New York-based Blacksmith Institute said that initially 5.5 million people were affected by the accident, but now the number of the affected people is disputed.

“Given its resounding infamy and despite the subsequent progress that has been made at this site, Chornobyl is included in the top ten “worst-polluted places” list due to its residual environmental impact as well as its potential to further affect an extensive region and population,” according to the institute.
Check and remember
Hastily -  поспішно, похапцем  

shelter – укриття

dismantle – демонтувати

eventually – кінець кінцем, зрештою

resettlement – переселення

strengthening – укріплення

spent nuclear fuel – відпрацьоване ядерне паливо

the European Bank for Reconstruction and Development (EBRD) – Європейський банк реконструкції та розвитку

toll – втрати
residual environmental impact – залишковий вплив на навколишнє середовище

infamy – ганьба

I. Read and translate the text.

II. Make up a plan of the text.

III. Speak on:
- Advantages of the new Chornobyl shelter; 

- The problems of usage of the affected areas.

Text 5. The Electric Power from Space

The idea of constructing the International space power station (ISPS) giving the electric power to terrestrial consumers, arose in 1960 and has not disappeared since then from the pages of popular and scientific editions.
The expediency of ISPS creation is dictated by inexhaustibility of solar energy, ecological reasons and the necessity to keep nowadays widely used natural energy carriers (petroleum, gas, coal) for the chemical industry needs.
ISPS with periodically removable personnel could become not only a prototype of super-power stations of the future, but also simultaneously carry out a huge amount of usual "space work" (research, supervision, experiments). The need for such ISPS is present just now, and not only the need, but an opportunity of its creation as well, under the condition of international cooperation. Thus it is necessary to take into account, that our country has first-ever mastered controlled space flights with people staying at the station within one year.

A unique replacement tool has been created and tested in the space, and cosmonauts received a unique operational experience on expansion of large-sized space constructions including additional panels of solar batteries, long working outputs in the open space. Practical use of a solar energy in astronautics began in 1958 on the first USA satellites and the third Soviet satellites. These satellites, as is known, had solar batteries.

With sad experience of the Chernobyl atomic power station failure there is a question, whether ISPS creation threatens people. The energy transfer through the atmosphere consequently influences its structure and dynamics.
The first practical experiences of wireless energy with the help of MICROWAVE - RADIATION were carried out in our country under professor S.l.Tetel'baum’s supervision in the Kiev polytechnical institute about 30 years ago. Two elementary square aerials with the square side of 100 m at a wave 1 sm long allowed to transfer energy over a distance of 50 kms with 40% efficiency, and over a distance of 5 kms – with 60% efficiency. Modern state of engineering allows to improve all the parameters of a wireless line of energy transfer essentially with the help of MICROWAVE - RADIATION.

Check and remember
Terrestrial – земний
in aggregate – разом, у сукупності

expediency – доцільність

inexhaustibility – невичерпність, невиснаженість
circumterraneous – навколоземний 

t.- ton –  тонна

SSPS Space Solar Power Station – космічна сонячна електростанція

aerial – антена

I. Read and translate text 5.

II. Make up a plan of the text.

III. Speak on the ways of utilizing the electric energy from space.

Text 6. Pipeline Construction
As natural gas use increases, so does the need to have transportation infrastructure in place to supply the increased demand. This means that pipeline companies are constantly assessing the flow of natural gas across the U.S., and building pipelines to allow transportation of natural gas to those areas that are underserved.

Constructing natural gas pipelines requires a great deal of planning and preparation. In addition to actually building the pipeline, several permitting and regulatory processes must be completed. In many cases, prior to beginning the permitting and land access processes, natural gas pipeline companies prepare a feasibility analysis to ensure that an acceptable route for the pipeline exists that provides the least impact to the environment and public infrastructure already in place.

Assuming a pipeline company obtains all the required permits and satisfies all of the regulatory requirements, construction of the pipe may begin. Extensive surveying of the intended route is completed, both aerial and (based, to ensure that no surprises pop up during actual assembly of the pipeline.
Installing a pipeline is much like an assembly line process, with sections of the pipeline being completed in stages. First, the path of the pipeline is cleared of all removable impediments, including trees, boulders, brush, and anything else that may prohibit the construction. Once the pipeline path has been cleared sufficiently to allow construction equipment to gain access, sections of pipes are laid out along the intended path, a process called 'stringing' the pipe. These pipe sections are commonly from 40 to 80 feet long, and are specific to their destination. That is, certain areas have different requirements for coating material and pipe thickness.

Once the pipe is in place, trenches are dug alongside the laid out pipe. These trenches are typically 5 to 6 feet deep as the regulations require the pipe to be at least 30 inches below the surface. In certain areas, however, including road  crossings and bodies of  water, the pipe is buried even deeper. Once the trenches are dug, the pipe is assembled   and contoured. This includes welding the sections of pipe together into one continuous pipeline and bending it slightly, if needed, to fit the contour of the pipelines path. Coating is applied to the ends of the pipes (the coating applied at a coating mill typically leaves the ends of the pipe clean, so as not to interfere with welding), and the entire coating   of the pipe is inspected to ensure that it is free from defects.

Once the pipe is welded, bent, and coated, it can be lowered into the previously dug trenches. This is done with specialized tracked construction equipment acting in tandem to lift the pipe relatively uniformly and lower it into the trench. Once lowered into the ground, the trench is filled in carefully to ensure that the pipe and its coating do not incur damage. The last step in pipeline construction is the hydrostatic test. This consists of running water, at pressures higher than will be needed for natural gas transportation, through the entire length of the pipe. This serves as a test to ensure that the pipeline is strong enough, and absence of any leaks of fissures, before natural gas is pumped through the pipeline.

Laying pipe across streams or rivers can be accomplished in one of two ways. Open cut crossing involves the digging of trenches on the floor of the river to house the pipe. When this is done, the pipe itself is usually fitted with a concrete casing, which both ensures that the pipe stays on the bottom of the river, and adds an extra protective coating to prevent any natural gas leaks into the water. Alternately, a form of directional drilling may be employed, in which a sort of 'tunnel' is drilled under the river through which the pipe may be passed. The same techniques are used for road crossings - either an open trench is dug up across the road and replaced once the pipe is installed, or a tunnel may be drilled underneath the road.
Once the pipeline has been installed and covered up, extensive efforts are taken to restore the pipeline pathway to its original state, or to mitigate for any environmental or other impacts that may have occurred during the construction process. This often includes replacing topsoil, fences, irrigation canals, and anything else that may have been removed or upset during the construction process.
Check and remember

Assess –оцінювати, визначати (розмір, суму)
survey – огляд, обстеження
aerial – повітряний
pop – зненацька з’являтися 
impediment – затримка, перешкода 
boulder – валун
prohibit – перешкоджати, заважати
coating – покриття, обшивка
trench – канава
weld – зварювати
bend – відводити, направляти


1. Read and translate text 1.
2. Make up a plan of the text.

3. Speak on:
- Planning and preparation for a pipeline construction.

- Pipeline installation.

- Pipeline protection.

- The ways to minimize the environmental impact.

- Pipelines as the safest method of transporting petroleum and natural gas.
Text 7. Gas Metering

Natural gas transported outside Ukraine via 15 trunk pipelines is measured at 10 frontier Gas Metering Stations (GMS): nine of which are located on the Ukrainian territory (at the Polish frontier – 1, Slovakian frontier – 1, Hungarian frontier – 1, Romanian frontier – 2, Moldavian frontier – 3, Russian Federation frontier - 1) and one GMS – on the territory of the Russian Federation.

All frontier GMS (both on the Ukrainian territory and on the territories of other countries) are equipped with automated electronic gas metering complexes, including backup units, and gas quality index determination instrumentation.
Gas transportation on the territory of Ukraine is carried out along with the interim measuring of its flow rate at 17 GMS installed at trunk gas pipelines at the borders of the activity scope limits of departments of Ukrtransgas.
All the above flow rate measuring facilities are equipped with modern accuracy class 0.5 and 0.3 automated electronic metering complexes operating according to the variable pressure differential method, or accuracy class 1.0 mechanical gas meters with electronic correctors. Currently state-of-the-art accuracy class 0.3 ultrasonic meters are being introduced.
Similar flow rate measuring complexes are applied at 1,465 gas distribution stations (GDS) when transferring natural gas from the gas transportation system to the gas distribution network.
Natural gas pumped to underground gas storage facilities in summer period and extracted from them to the gas transportation system in winter is measured using the said typical electronic flow metering complexes.
NAFTOGAZ Company has developed and implements the Program of Forming a Uniform Natural Gas Metering System. The Program provides for implementation of the European approach to the natural gas flow rate measuring technology, i.e. using two successive instruments, one of which is the basic and the other is a backup unit. Each instrument  uses different physical measuring methods.
For the purpose of further development of such natural gas flow rate measuring system, the Company anticipates installation of precise backup ultrasonic and vortex gas meters at 44 most powerful 1st category GDS transmitting up to 80% of gas consumed by Ukraine. This will ensure the most accurate and true metering of 56 bcm of gas per annum, reduce its loss due to decreasing several times the flow measuring error.
At compressor stations, located close to the frontiers with the Russian Federation and Republic of Belarus, it is anticipated to install entry monitoring stations on trunk gas pipelines in order to monitor the volumes of imported and transit gas. These facilities will be equipped with precise automatic volumetric flow metering instrumentation and that for determining physical and chemical properties of natural gas supplied to Ukraine.
Check and remember
Trunk pipeline – магістральний газопровід 
Gas Metering Station (GMS) – газовимірювальна станція
measuring – вимірювання
backup unit – дублюючий прилад
facility – об’єкт
interim – проміжний
accuracy – точність
pressure differential – перепад тискy
pump – закачувати 
gas flow rate – витрата газу
vortex – вихор; вихровий
anticipate – передбачати
per annum – на рік
error – похибка
entry monitoring station – вхідна станція контролю
precise metering instrumentation – засіб вимірювання високої         точності 
volumetric flow – об’ємна витрата
property – показник

I. Read and translate the text.

II. Answer the following questions.

1. Where is the natural gas transported outside Ukraine measured? 

2. What instrumentation are all gas metering stations equipped with?

3. What kind of automated electronic metering complexes are flow rate measuring facilities equipped with?

4. What program has NAFTOGAZ Company developed for implementation of the European approach to the natural gas flow rate measuring technology?

5. What can ensure the most accurate and true metering?

6. What kind of stations are anticipated to be installed for monitoring the volumes of imported and transit gas? 
III. Speak on the Gas Metering Facilities.

Text 8. INOGATE Strategic Routes

INOGATE1 is a dynamic cooperation programme for enhancing security of energy supply in the EU and Participating Countries in Eastern Europe, the Caucasus and Central Asia
It is well-known that the European Union is greatly dependent on external energy supplies. It is also a well-known fact that since the collapse of the unified oil and gas systems of the former Soviet Union, the New Independent States (NIS) have been struggling to rehabilitate deteriorating oil and gas networks as well as attract investments for new energy transportation projects, which are vital for improving their economies and quality of life.
The EU and the countries of Eastern Europe, Caucasus and Central Asia are natural energy partners with 40% of the EU's gas imports and over 20% of the EU's oil imports coming either from, or through, the countries of the former Soviet Union. The issue of security of energy supply, true cooperation and dialogue between producer, transit and consumer countries is the key one for all parties involved.
In this respect the INOGATE Programme has an important role to play. The INOGATE Programme is aimed at regional integration of the pipeline systems and facilitate the transport of oil and gas both within NIS region and towards the export markets of Europe, while at the same time acting as a catalyst for attracting private investors and international financial institutions to these pipeline projects. Since it was put into operation 9 years ago, INOGATE has served as a platform for this co-operation and dialogue. It has won European-wide recognition of 21 Participating Countries, which have signed the INOGATE Agreement.
In the oil sector, increasing international concern is being expressed over the threat of maritime accidents and the ensuing significant environment damage caused by the resulting oil spills. Given the increasing density of the maritime traffic in the waters around the EU and in the enclosed Black Sea, it is of utmost importance to give a higher priority to considering, where economically and technically feasible, the alternative of transporting oil by pipelines. This is considerably safer and more environmentally friendly. In this context, the priority axes for crude oil pipelines, are as follows:

- to upgrade and enhance the whole Druzhba pipeline, in particular across northern Europe to increase maritime oil transportation in the Baltic Sea, and reverse the Adria pipeline in Croatia and Hungary;

-  to extend the Odesa-Brody pipeline to Plock to link into either the Druzhba route or the existing line to the Polish Baltic Sea port of Gdansk;

- to build a Constanta-Omisalj-Trieste pipeline, linking Romanian port of Constanta across to Omisalj in Croatia on to Trieste, Italy and supply oil to the countries transited;

- to build a Burgas-Alexandroupolis pipeline, linking the Bulgarian Black Sea port of Burgas with the Greek Mediterranean port of Alexandroupolis. The construction of this pipeline would reduce the increasing pressure of maritime oil transport through the Bosphorus.

1INOGATE – Interstate oil and gas transfer to Europe

Check and remember

Enhance – посилювати, підвищувати; удосконалення
rehabilitate – реконструювати, ремонтувати
deteriorating – зношений, пошкодженний
vital – життєво необхідний
concern – занепокоєння
threat – загроза
maritime – морський
ensuing – подальший
spill – виливання
density – напруженість 
feasible – можливий
utmost importance – найважливіший
axіs (pl. axes) – вісь
upgrading – модернізація

I. Read and translate text 8.

II. Answer the questions to the text.

1. What is INOGATE?

2. What is the aim of the INOGATE Programe?

3. How many Participating Countries have signed the INOGATE Agreement?

4. What is outmost importance for oil transporting by pipelines?

5. What are the priority axes for crude oil pipelines?

III. Speak on:

· The importance of new energy transportation projects for the EU countries and the New Independent States of the former Soviet Union;

· The role of the INOGATE Programme for participating countries.

Text 9. Projects of European Interest 

The Northern Trans-European gas pipeline project is of 1,295 kilometres long. This gas pipeline would transport Russian gas from the Russian coast north of St. Petersburg under the Baltic Sea to northern Germany and then onwards via the Netherlands to the United Kingdom. It would have a capacity of 20 to 30 billion cubic meters a year. The main future source of the gas for this pipeline is foreseen to be the new Shtokman field, which lies some 650 kilometres north-east of Murmansk in the Barents Sea.
A second Yamal-Europe gas pipeline network has two alternatives:
• through Belarus and Poland to run parallel to the first Yamal with a similar capacity. In this context, Belarus is an important transit country for Russian gas deliveries to Europe. The total capacity for the two Yamal lines is foreseen at 65.7 billion cubic metres
• through the Baltic States to Poland referred to as the "Amber" Project. This option appeared in 2004.
• A Turkey-Greece-Italy interconnection drawing in the countries of South East Europe directly or indirectly, and would in time bring the resources of the Caspian region, Iran and the Middle East to the enlarged EU market and the Balkans. The total capacity is estimated at 22 billion cubic metres with a total of 3,398 kilometres of pipelines.
• Turkey - Bulgaria - Romania - Hungary - Austria gas pipeline. Bulgaria, Romania and Hungary are located in between major producers of energy in Russia and the Caspian Sea region and major consumers of energy in Turkey and Europe. This makes South Eastern Europe an important transit route for Russian, Caspian and Middle East natural gas supplies. The total capacity is estimated at 20 billion cubic metres with a total of 3,630 kilometres of pipelines.
•Greece, Former Yugoslav Republic of Macedonia, Serbia, Bosnia, Croatia and Slovenia gas pipeline. This pipeline is still in the early stages of development.
• Azerbaijan - Georgia - Turkey gas pipeline will go through the Caucasus region westwards from Azerbaijan to Georgia and then southwards to the Turkish town of Erzurum, where it will be connected to the Turkish gas pipeline system. The pipeline will exploit the natural gas from the giant offshore Azeri field of Shah Deniz, which has proven reserves of 460 billion cubic metres. A full capacity of around 8 billion cubic meters per year is to be achieved in 2009. 
• (Turkmenistan-) Iran -Turkey gas pipeline. This infrastructure linking Iran to Turkey must be fixed under international rules. It will permit to Turkmen and Iranian gas to supply the EU market through the Turkey-Greece and Turkey-Romania interconnections.
•Also, the Ukraine gas transit network is particularly important as it is currently responsible for transiting 40% of the EU's gas supplies.
Check and remember
Onwards – далі, уперед
foreseen – передбачений
route – маршрут
estimate – оцінювати
run – проходити, простиратися
draw – тягнутися
enlarge – розширювати(ся), збільшувати(ся)
exploit – експлуатувати
achieve – досягати

I. Read and translate text 9. 

II. Compose ten key questions to the text.

III. Speak on “The priority axes for natural gas pipelines, involving INOGATE Participating Countries and Russia”.
Text 10. Cooperation with International Organizations 
and Foreign Companies 
Naftogaz of Ukraine closely focuses on expanding cooperation with international institutions, key oil and gas companies, enhancing the image of Ukraine’s oil and gas complex.

The Company has taken steps to enter the world service markets with regard to hydrocarbon deposits exploration and development, construction and modernization of oil and gas facilities, and has been participating in tender procedures for obtaining oil and gas production licenses.

The Company is a member of the following international organizations: UNECE Gas Centre, European Energy Forum, International Gas Union.

The Company is active in cooperating with the European Union Commission, in particular in realization of the Ukraine-EU Action Plan and the Ukraine EU Memorandum of Understanding on Cooperation in the Field of Energy, providing solid ground for further integration of Ukraine with the EU in terms of energy security in Europe by fostering regional integration of oil and gas transportation systems.

Besides, a number of projects are realized in the framework of INOGATE, such as Reform of the Operation System of Gas Transit in Ukraine, which is aimed at proving the importance of Ukraine as a major transit country for securing gas supply to EU by Reforming the Gas Transmission System of Ukraine and creation of the Eastern-European InterState Regional Center for Natural Gas Metrology.
The Company's special attention is devoted to initiating and enhancing cooperation with oil and gas companies in Europe, Asia and Middle East.
On December 13, a concession agreement was made in Cairo between the Arab Republic of Egypt (ARE), NJSC Naftogaz of Ukraine and the Egyptian General Petroleum Corporation (EGPC) for the exploration and development of oil and gas fields in Alam El Shawish East in the Western Desert of Egypt.
In order to improve its efficiency on international markets, Company's Representative Offices operate in the Russian Federation and Turkmenistan.
With a view to expand its presence in the oil and gas sector of Africa, in 2002 the Company opened its Representative Office in Libya.
Naftogaz of Ukraine has been active in developing cooperation with UAE companies in the field of prospective areas exploration and deposit development, as well as construction of oil and gas facilities in the Persian Gulf region. The Company has established its Representative Office in Abu Dhabi (UAE).
The Representative Office of NJSC Naftogaz of Ukraine functions in Iran and its office in Pakistan. Soon a Company branch will be opened in Egypt and Representative Office - in Belarus.
In early June 2007 NJSC Naftogaz of Ukraine and U.S.-based Marathon International Petroleum signed a cooperation agreement for joint exploration of the north-west part of the Dnieper-Donets basin.
The parties to the agreement will carry out joint studies in the area of about 30,000 square kilometres with a view to assess its attractiveness for investment and identify the most promising sections. The probable hydrocarbon reserves in this area are valued at 200 billion cubic metres of natural gas, 46 million tons of gas condensate and 130 million tons of oil.
In early August 2007 SC Ukrgasproduction and Shell Ukraine Exploration and Production completed the development of the first stage of the Joint Investment Activities Work Program.
The activities under the approved Work Program will basically focus on the most promising structures of the Dnieper-Donetsk valley, where probable resources are estimated to be more than 400 billion cubic metres of natural gas.
Check and remember
Focus – приділяти значну увагу
expand – розширювати(ся)
key – провідний
enhance – підвищувати, удосконалювати, розвивати
service market –  ринок послуг
hydrocarbon deposit – родовище вуглеводної сировини
licence – дозвіл, ліцензія, патент
UNECE Gas Centre – Газовий центр Європейської економічної комісії ООН
foster – сприяти
concession agreement – концесійна (погоджувальна) угода
representative office – представництво 
United Arabic Emirates (UAE) – Об’єднані Арабські Емірати 

exploration – дослідження
assess – оцінювати, визначати (розмір, суму)
attractiveness – привабливість
identify – визначати
promising section – перспективна ділянка
probable hydrocarbon reserves – прогнозні запаси вуглеводів
value – оцінювати
development – розробка
valley – западина 
estimate – оцінювати

I. Read and translate text 10.

II. Answer the questions to the text.

1. What does Naftogaz Company focus on?

2. What international organization is the Company a member?

3. What is the role of INOGATE Programme for Ukraine as a major gas country?

4. How does Company cooperate with oil and gas companies in Europe, Asia and Middle East?

5. How does Naftogaz of Ukraine cooperate in the field of prospective areas exploration and deposit development? 

III. Speak on the ways of Naftogaz Company cooperation with international organizations and foreign companies?

Text 11. JSC Ukrtransnafta
JSC UKRTRANSNAFTA, the national operator of the Ukrainian oil trunk pipelines, was established pursuant to the resolution of the National Security and Defence Council of Ukraine and order of the Cabinet of Ministers of Ukraine dated 23.06.2001 No.256 on the basis of the state joint stock companies Druzhba Oil Trunk Pipelines and Prydniprovski Oil Trunk Pipelines.

The Ukrainian oil transit system has one of the highest capacities in Europe.
It comprises Prydniprovski Oil Trunk Pipelines, Druzhba Oil Trunk Pipelines, Odessa-Brody oil pipeline, and Pivdenny marine oil terminal.

The overall pipeline length is of 4766, 1 km.

The system inlet throughput makes 114.5 million tons a year, outlet throughput – 70 million tons.

The reserve tank battery capacity exceeds 1 million m3.

40 oil pumping stations ensure the system operation.

Euro-Asian oil transit corridor project includes the following routes:

Western: Odessa – Brody with outlet to Druzhba system (Slovakia, Czech Republic, Austria and South Germany);
South – West: Odessa – Brody – Plotsk – Gdansk with subsequent development to Wilhelmshaven;
North: Odessa – Brody with subsequent development to Belarus and the Baltics;
Prospective projects: Tengiz – Kropotkin – Tihoretsk – Lysychansk – Brody (oil supply from Kazakhstan).
Odessa-Brody oil transit system has the following technical features.
	Length                                                    
	674 km

	Diameter                                               
	1020 mm

	Initial throughput                               
	9–14.5 mio t/year

	Throughput on completion of the 2nd stage    
	45.0 mio t/year

	Number of main pumping stations 
	1

	Number of pumping stations on completion of the 2nd stage    
	3

	Tanker deadweight up to 
	100,000 t

	Reserve tank battery capacity of the 1st stage     
	200,000 m3

	Reserve tank battery capacity on completion of the 2nd stage
	600,000 m3



Euro-Asian oil transit corridor (EAOTC) is the most prospective, safe, and economically justified project for supply of Caspian oil to European consumers. 

The EAOTC project is a guarantee of energy safety for Ukraine, EU countries, and an impulse for integration of the Ukrainian oil transit system into the European pipeline network.

The project Odessa – Brody was given priority in the Address of the European Commission to the European Council and European Parliament in relation to the energy policy of the European Union in expansion.

The project is in harmony with the EU energy policy determined by the “EU Green Book 2000”.

Joint declaration was signed by the Cabinet of Ministers of Ukraine, the Council of Ministers of Polish Republic, and the European Commission supporting the Euro – Asian Oil Transit Corridor project.

The project complies with EU environment protection policies and enhances the safety of oil transit.

The main principle of activity of JSC Ukrtransnafta is the combination of 40-years-long experience of successful operation of oil pipelines and new market approaches in management with the prospect for integration into the European power generation system.

The technical policies are aiming at:

· preservation of potential of the main lines under operation; 

· creation of safe operation conditions; 

· optimization of technological modes;
· involvement of space technologies to control systems;
· implementation of energy saved technologies.
The Ukrainian oil transit system complies with European standards. Modern information technologies are used in the oil pipeline control system. The specialists apply modern pipeline diagnostics and repair methods as well as highly efficient repair equipment.
Check and remember
Joint stock company – акціонерна компанія
establish – створювати
pursuant – відповідно до
National Security and Defense Council – Рада національної безпеки та оборони
subsequent development – послідовний розвиток
marine oil terminal – термінал видобутку нафти з морського дна
order – розпорядження, наказ  
comprise – складатися з
overall – загальний
inlet (outlet) throughput – пропускна спроможність на вході (на виході)
reverse tank battery – резервний парк
ensure – забезпечувати
deadweight – дедвейт, вага конструкції  
impulse – сприяння
expansion – розширення
comply – відповідати (співвідноситися)
preservation – збереження
involvement – залучення
implementation – впровадження
repair equipment – техніка для ремонту обладнання
operational conditions – умови роботи

I. Read and translate text 11.

II. Answer the questions to the text.
1. What is the purpose of JSC Ukrtransnafta?

2. Why was the company established?

3. What does the Ukrainian oil transit system comprise?

4. What is the system’s capacity?

5. What emphases the safety of oil transit?

6. What are the technical policies aimed at?
III. Speak on: 

-  The Ukrainian oil transit system capacities;

-  Technical features of Odessa-Brody oil transit system;

-  Euro-Asian Oil transit corridor;

- Reliability, safety, economic efficiency of the Ukrainian oil transit system.
АНГЛО-УКРАЇНСЬКИЙ ВОКАБУЛЯР
abrasive mesh – абразивна сітка
absorption – абсорбція, поглинання
abundance – достаток, велика кількість
abundant resources – багаті запаси
abutment – контрфорс; пілястр; береговий устій
accept – приймати
access – доступ

accomplish – виконувати
accumulate – накопичувати
accumulation – накопичення
accuracy – точність
achieve – досягати
acid gas – кислотний газ
additive – добавка (до пального), присадка
adjacent – прилеглий
adjust – відповідати, пристосовуватися до
advantageous – вигідний
advocate – пропагувати
aerial – повітряний
aerial patrol – патрулювання з повітря
airship – дирижабль
allow – дозволяти
alongside – поряд з, разом з
anticipate – передбачати
application – застосування
aquifer – водоносний шар або горизонт
artificial – штучний, неприродній
aside from – окрім
asphyxiant – задушлива отруйна речовина
assess – оцінювати, визначати (розмір, суму)
associate – пов’язувати, співвідносити 
associated gas – супутній газ 
assure – забезпечувати

attach (to) – кріпити (до)
attractiveness – привабливість
availability – наявність
available – придатний, корисний; наявний; доступний
average – в середньому становить
axіs (pl. axes) – вісь
backup unit – дублюючий прилад
barley – ячмінь
base – основа
be intended to – призначатися для, розраховуватися на
be subject to – підлягати

bend – відводити, направляти
black box – чорна скринька
blade – лопать (турбіни)
blast – вибух
blast and furnace gas – газ доменних печей 
blend – змішувати
boil – кип’ятити, кипіти 
boulder – валун
boundary – кордон
brake – гальмо; гальмувати
branch line – газопровід-відгалуження
brand new material – принципово новий матеріал
break-even – покриття збитків
British thermal unit (Btu) – британська теплова одиниця
buildup – накопичення; підвищення концентрації
bullet shaped – у формі кулі
buoy – бакен
butane – бутан
butterfly valve – дросельний клапан
by-product – побічний продукт, проміжний продукт
calculation – обрахування 
calipers – нутромір
capacity – продуктивність, номінальна потужність; пропускна спроможність
capture – затримувати, захоплювати, утримувати
carbon dioxide – двоокис вуглецю
carbon monoxide – одноокис вуглецю
cathodic protection – катодний захист
cell – клітина
centrifugal – відцентровий
chain reaction – ланцюгова реакція
chamber – камера
change –  змінювати(ся)  
chemical bonds – хімічні зв’язки
chemical energy – хімічна енергія
circumterraneous – навколоземний 

coal – вугілля
coalbed gas – газ, виділений з вугільних пластів, вугільний газ
coal-bed methane – шахтний метан

coating – покриття
coating – покриття, обшивка
cogeneration - когенерація (комбіноване виробництво теплової та електричної енергії)
collect – збирати
collide – зіштовхуватись
combust – спалювати
combustion – згорання, горіння 
combustion engine – двигун внутрішнього згорання
commission – вводити в експлуатацію 
commodity – товар
communication – комунікація, зв’язок
compared to – порівняно з
competitive strength – конкурентоспроможність
comply – відповідати (співвідноситися)
compress – стискати
compressed – стиснений
compressor shop – компресорний цех
compressor station – компресорна станція
comprise – складатися з
concern – занепокоєння
concession agreement – концесійна (погоджувальна) угода
condense – конденсувати, згущати, загущувати
condensate –  конденсат
confined – обмежений 
constraint – обмеження
consumer of energy – споживач енергії
consumption – споживання 
contain – містити
contamination – забруднення
content – вміст
contents – зміст, склад
continually – безперервно, весь час
contribute – сприяти
contribute greatly to air pollution – значно сприяти забрудненню     повітря
convection – конвекція
conventional – традиційний, звичайний
conversion – перетворення
core duty – основний обов’язок
corrode – іржавіти
cost estimative documentation – документація з оцінки витрат
cost-effectiveness – економічна ефективність
crude – сирий, необроблений
crude oil supplies – запаси сирої нафти
curve – вигин, кривизна; гнути, вигинати(ся)
customer – споживач 
dam – гребля
damage – пошкодження; пошкоджувати(ся) 

deadweight – дедвейт, вага конструкції  
debris – уламки, будівельне сміття

decay – розкладатися, гнити
decompose – розкладатися, гнити
deem – розмірковувати
defective – пошкоджений, несправний
degradation – погіршення (стану)
dehydrate – зневожувати, звільняти від води
dehydration – видалення води
deliver – постачати
deliverability – пропускна потужність

demand – вимога, потреба; потребувати
density – щільність, концентрація, напруженість 
department – відомство, служба
depend (on) – залежати (від)
deplete – виснажувати, вичерпувати
depleted gas / oil reservoir – вичерпане родовище природного газу / нафти
deposit – родовище
derivative form – похідна форма
desert – пустеля
design – проект; проектувати; призначати
desirable – бажаний 
destination – місце призначення

destroy – знищувати
deteriorating – зношений, пошкодженний
determine – визначати
develop – розробляти
development – розробка
device – пристрій
device – пристрій, прилад
digest – перетравлювати
dimethyl ether – диметиловий ефір
dismantle – демонтувати

displace – витісняти
displacement – зміщення, зсув
disposed – використаний 
dissimilar – відмінний, різнорідний
dissolve – розчиняти(ся); розріджувати(ся)
distillation – дистиляція, перегонка
distributing – розподільчий
diversifying – різноманітний
domestic – внутрішній (у межах країни)
draw – тягнутися
draw on non-renewable sources – користуватися невідновлюваними джерелами
draw-off line – відвід, газопровід-відгалуження
drive – стимулювати
dump – сховище; скидати, звалювати
dyke – дамба
economic and environmental considerations – економічні та екологічні міркування
efficient – ефективний 
elaborate – детальний, дуже складний
electrically driven – з електроприводом
elevating shuttle – підйомно-опускний затвiр 
emergency power system – аварійна енергосистема
emergency response team – команда швидкого реагування у випадку аварії
emergency stock – аварійний запас
emission – випускання, емісія, випромінювання
empty – порожній
enamel – емаль; покривати емаллю 
encourage energy conservation – заохочувати енергозбереження 
end-user market – споживчий ринок
energy conservation – енергозбереження
energy consumption – енергоспоживання
energy efficiency – енергоефективність, раціональне використання енергії 
energy production – виробництво енергії

energy-inefficient process – енергетично неефективний процес
engine – двигун
enhance – посилювати, збільшувати, підвищувати; удосконалювати, удосконалення
enlarge – розширювати(ся), збільшувати(ся)

enormous – величезний
ensuing – подальший
ensure – забезпечувати
ensure – забезпечувати, гарантувати 
enter – входити; вводити; надходити
enterprise – підприємство 
entry monitoring station – вхідна станція контролю
environmental impact – вплив на оточуюче середовище

epoxy – епоксид
equal – однаковий; рівнятися, дорівнювати
error – похибка
escape – видалятися; звільнятися; витікати (про газ)
essential – головний, необхідний
essentially – по суті
establish – створювати
estimate – оцінювати
estuary – лиман
ethane – етан
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evaluate – оцінювати
evaluate – оцінювати
eventually – кінець кінцем, зрештою

exceed – перевищувати
exist – існувати
existing stocks – існуючі запаси
expand – розширювати(ся)
expansion – розширення
expediency – доцільність

exploit – експлуатувати
exploration – дослідження, дослід
explosion – вибух
explosive – вибухонебезпечна речовина; вибуховий
explosive mixture – вибухонебезпечна суміш
extend – розширяти(ся), розширювати(ся)
extensive – розширений, широкий
extent – протяжність, ступінь
extract – видаляти, видобувати
extraction – видобуток, видобування
facilities (pl.) – засоби
facility – обладнання, устаткування
fan – вентилятор
farm – господарство, парк (технічний)
feasible – можливий
fermentation – бродіння, ферментація

field – родовище
fill – наповнювати
filling – наповнювач
finite amount – кінцева кількість
fission – розщеплення

flash light – ручний електричний ліхтар
fluid – рідина
focus – зосередження, фокус; приділяти значну увагу, зосереджувати, фокусувати
fold – згинати
forecast – прогноз; прогнозувати 
foreseen – передбачений
formation – утворення
fossil fuel – викопне паливо
foster – сприяти
free-flow water dyke – безнапірна дамба
fuel cell – паливний елемент
fuel efficiency – паливна економічність (двигуна)
fuel-energy complex – паливно-енергетичний комплекс
function – функціонувати, працювати, діяти
fusion – злиття 
gallon – галон (3,78л) 
gas distribution station – газорозподільна станція
gas flow rate – витрата газу
gas metering – газовимірювання
Gas Metering Station (GMS) – газовимірювальна станція
gas storage facilities – газосховища, комплекс газосховищ
gas transmission system – газотранспортна система
gas turbine driven – з газотурбінним приводом
gas turbine engine – газотурбінний двигун
gaseous – газоподібний
gasoline – газолін (бензин)
gateway – перегородка, щит
gathering – збирання
gauge – вимірювальний прилад, манометр; калібр
gear – зубчаста передача; шестерня
gear transmission box – коробка передач трансмісії
generate – виробляти
generator elegas switch – генераторний елегазовий вимикач
geotherma – геотермальна енергія
get rid of – позбавлятися
glider – планер
gradually – поступово
grease – мастило, жир
greenhouse effect – парниковий ефект
grid – мережа низької напруги
grind – молоти
grind up – подрібнювати, молоти 
grist – шрот

grist-mill – млин
growth – зростання, нарощування (видобутку)
handle – поводитися з чимось
handling – обробка
harmless – нешкідливий
harness – приборкувати, підкоряти, використовувати                    (стосовно енергії)
hastily -  поспішно, похапцем  

hazardous – небезпечний
headcover – надагрегатна кришка
heat and power system – теплоелетросистема

heat energy – теплова енергія
heat exchanger – теплообмінник
heavy oil – насичена нафта
height – висота
helium – гелій
hit – влучення; влучати

home appliances – побутові прилади
hub – ступиця (колеса), втулка (гвинта)
hydrate – гідрат, водний окис 
hydrocarbon – вуглеводень
hydrocarbon deposit – родовище вуглеводної сировини
hydrocarbon waste - вуглеводневі відходи
hydroelectric power plant – гідроелектростанція
hydrogen sulphide – сульфід водню
identification – визначення
identify – визначати
ignite – займатися (полум’ям)
impact – вплив
impede – перешкоджати, заважати
impediment – затримка, перешкода 
impediment – перешкода, завада
imperative – імператив (філос.); нагальна необхідність
implement – впроваджувати
implementation – впровадження
impulse – сприяння
in aggregate – разом, у сукупності

in conjunction – разом, спільно
in many instances – у багатьох випадках
in order to – для того, щоб
in terms of – з точки зору
incinerate – спалювати
incinerator – спалювальна піч
income – прибуток, надходження
increase efficiency – збільшувати ефективність
indoor switchgear installation – закритий розподільчий пристрій
inefficient energy use – неефективне використання енергії
inexhaustibility – невичерпність, невиснаженість
inexhaustible – невичерпний
infamy – ганьба
inflate – накачувати (повітрям)
influx – скупчення
initial – початковий
inject – впускати, нагнітати (газ)
injection – впорскування, введення

inlet (outlet) throughput – пропускна спроможність на вході              (на виході)
insert-dam – гребля-вставка
install – встановлювати
institutional energy application – використання енергії для потреб установ
instrument – прилад

insulation – ізоляція
insurance – страхування
intake – вхідний отвір
interference – втручання
interim – проміжний
intrastate – той, що в межах держави
introduce – впроваджувати
invent – винаходити
involvement – залучення
joint – з’єднання, стик
kelp – бурі водорості
key – провідний
lateral – другорядний
leak – витік; просочуватися, протікати, витікати
lean – збідніла (порода)
legion – безліч
length – довжина
licence – дозвіл, ліцензія, патент
lift – піднімати
light house – маяк
light-emitting diode - світлодіод
limited amount – обмежена кількість
linear isolator – лінійний роз’єднувач
liquefied – перетворений в рідкий стан
liquid – рідина
livestock – поголів’я худоби
load – вантажити, навантажувати
loss – збиток
magnetic flux – магнітний потік
magnetic levitation train – поїзд на повітряній подушці
main – збірна шина; магістраль
maintain – підтримувати
maintenance – технічне обслуговування
manufacturer – товаровиробник, виробниче підприємство
manure – добриво
marine – морський
maritime – морський
market-based mechanism – ринковий механізм
mass transportation – громадський транспорт
match – сірник
material – речовина
maximize profit – максимально збільшувати прибуток
measuring – вимірювання
meet standards – відповідати стандартам
meltdown – розплавляти
mercury – ртуть
methane – метан
mileage – пробіг автомобіля на одиницю витрати пального; відстань в милях
mill – млин; молоти 
minor - незначний
minute – дрібний, незначний 
mode – режим
moisture – волога
mound – вал, насип
mount (on) – встановлювати (на)
myriad – незліченна кількість 
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natural disaster – природна катастрофа
navigation lock – навігаційний шлюз, судноплавний шлюз
nearby – поблизу, неподалік
neat fuel – чисте паливо
negative impact on the environment – негативний вплив на навколишнє середовище
nitrogen – азот
non-conventional energy sources – нетрадиційні джерела енергії
notched – зазубрений
noticeable – гідний уваги, помітний 
nuclear fission – ядерний поділ
nuclear fusion – злиття ядер
nucleus (pl. nuclei) – атомне ядро 
occur – відбуватися, траплятися 
occurrence – явище; випадок; родовище, залягання 
off-grid power system – автономна енергосистема
oil pipeline – нафтопровід
oil production – видобуток нафти
oil pumping station – нафтоперекачувальна станція
oil refinery – нафтопереробний завод
oil sand – нафтоносний пісок
oil transport system – система нафтопроводів
oilfield – нафтове родовище
oil-pressure plant – маслонапірна машина
on a large scale – у великому масштабі
on average – у середньому, пересічно
on-site electricity generation – вироблення електроенергії на місці 
onwards – далі, уперед
Open Joint-Stock Company – Відкрите Акціонерне Товариство
operating gate – аварійно-робочі ворота
operation – функціонування, експлуатація
order – розпорядження, наказ  
outlet market – ринок збуту
output – виробляти; видобуток; продуктивність; потужність
overall – загальний
overhaul – капремонт
owe – завдячувати 
oxide – окис
oxygen – кисень
oxygenate – окисляти, збагачувати киснем
paper trash – макулатура
particle – частинка
particular – окремий
particulate – (макро)частка
peat – торф
penstock –  підвідний канал (для турбін)
pentane – пентан
per annum – на рік
permeable – проникний, що пропускає рідину
permeate – проникати, просочувати

perpetual motion – вічний рух
petrochemical – нафтохімічний
petroleum – нафта, газ
photosynthesis – фотосинтез
pier dam – дамба-хвилеріз
pig – пристрій для перевірки стану трубопроводу зсередини 
pipe – труба, трубопровід
pipeline – трубопровід; магістраль; перекачувати по трубах
piston – поршень
plant – рослина, устаткування
plug – калібр; пробка
polyurethane – поліуретан
pool – плавальний басейн
pop – зненацька з’являтися 
pore – свердловина 
porous – пористий
power – сила, енергія, потужність; живити енергією
power factor correction – компенсація коефіцієнта потужності
power line – лінія електропередач

precise metering instrumentation – засіб вимірювання високої         точності 
preheat – підігрівати
preservation – збереження
pressure differential – перепад тискy
pressurization – герметизація, підтримка високого тиску
pressurize – стискати, герметизувати; підтримувати                        підвищений тиск
pressurized – герметичний
preven(ta)tive maintenance – профілактичний огляд / ремонт
probable hydrocarbon reserves – прогнозні запаси вуглеводів
processing – переробка
processing chamber – робоча камера
processing plant – переробний завод
production site – промислова площадка
profligate energy use – марнотратне використання енергії
prohibit – перешкоджати, заважати
prolonged – тривалий; продовжений
promising section – перспективна ділянка
propane – пропан
propel – просувати вперед, штовхати
properly – належним чином
property – властивість; показник
prospect – перспектива
provide – забезпечувати
provision – забезпечення
pump – качати, викачувати, помпувати, нагнітати (про ручку насоса, помпи)
pump – насос; качати, закачувати
punch – пробивати отвори
pure – чистий; такий, що не містить сумішей
purify – очищати
pursuant – відповідно до
put into – вводити в 
pyrolysis – піроліз (хімічний розпад сполук, спричинений високою температурою)
quorn - рослинний білок, що його отримують з гриба (застосовується як замінник м'яса)
radiant energy – промениста енергія
radiation – випромінювання
rapeseed – насіння рапсу
raw – сирий, необроблений, сировинний
ray – промінь
reciprocating compressor – газомотокомпресор 
reciprocating engine – поршневий двигун
recognize – визнавати; упізнавати
recondition – переобладнувати, перебудовувати, переробляти
recover – утилізувати; відновлювати; видобувати
recovery – регенерація, відновлення (матеріалів)
recycle – переробляти
recycling – повторне використання
reduce – зменшувати
reduce heating bills – зменшувати рахунки за опалення
refinery – очисний завод, очищення
reflect – відбивати (тепло, світло)
refuel – постачати паливо додатково
regard – вважати
regenerable – регенеруючий (відновлюючий)
rehabilitate – реконструювати, ремонтувати
reject – відокремлювати
release – звільняти, випускати
reliability – надійність
remain – залишатися
remove – усувати
render – надавати
renewable energy sources (RES) – відновлювані джерела енергії
repair – ремонт
repair equipment – техніка для ремонту обладнання

replace – заміщувати
replacement of smth by smth – заміна чогось чимось
replenish – поповнювати
representative office – представництво 
requirement – вимога
research – наукове дослідження; дослідницька робота
resemble – мати схожість
resettlement – переселення

residential energy sources – джерела енергії, які використовуються в житловому господарстві

residual – залишковий
residual environmental impact – залишковий вплив на навколишнє середовище

residue – залишки
resilient – пружний, еластичний
responsible – відповідальний
restrict – обмежувати
result in – призводити до
retain – зберігати
reverse – реверсний, зворотній
reverse tank battery – резервний парк
river-channel dam – руслова гребля
rod – стержень
route – маршрут; направляти 

run – проходити, простиратися
rust – іржа; іржавіти
safety precaution – запобіжний захід

sail – вітрило, парус
sales gas – газ, призначений для реалізації
salt bed – соляний пласт
salt cavern – соляна печера, соляні відкладення
satisfy – задовольняти
saving of energy – економія енергії
sawdust – тирса
scale – накип, окалина

scrubber – газопромивник
sea level – рівень моря
seam – пласт, прошарок
seasonal demands – сезонні потреби
secure – безпечний, надійний
seemless – безшовний 
seepage control levee – захисна дамба
sensible alternative – розумна альтернатива
sensor – датчик
separate – відокремлювати
service life – строк служби, ресурс
service market –  ринок послуг
shaft – вал
shale oil – нафта із сланців
share – частка
shelter – укриття

ship – відвантажувати
sieve – сітка, решітка
significantly – наочно, важливо 
sill – поріг (водозливу)
small-scale – невеликий
solvent – розчинник
sophisticated – складний
sour gas – газ із домішками
source – джерело
soybean - соєві боби
soybean oil – соєва олія
Space Solar Power Station (SSPS) – космічна сонячна електростанція

speed – швидкість
spent nuclear fuel – відпрацьоване ядерне паливо

spill – виливання
spillway – водозлив
spin – швидко рухати(ся), крутити(ся), вертіти
split – розщеплюватись
spot – місце
squalling noise – пронизливий крик, вереск
stage – стадія
starch – крохмаль
statement – твердження
state-of-the-art – передовий; який використовує новітні технології
steady – стійкий

steam – пара
steel mill – сталеливарний завод
stir – розмішувати
straw – солома
strengthening – укріплення

subsidiary company – «дочірня» компанія
substantially – в основному, значною мірою
substitute (for) – заміняти; використовувати замість
sulfur – сірка
superconductivity – надпровідність
supersonic – надзвуковий
supervision – нагляд
supply – постачання; постачати
surplus – надлишок; зайвий
survey – огляд, обстеження
sustainably – постійно
sweeten – нейтралізувати, видаляти сірку 
switchyard – розподільчий пристрій
syngas – синтетичний газ
t.- ton –  тонна

tail gas – кінцевий газ 
take advantage of – скористатися чимось
tank – резервуар
tap – експлуатувати; використовувати; випускати (газ)
tar – смола
temperature setting seam – температурно-осадовий шов 
tend to – мати тенденцію
terminal – термінал; вивід (агрегатів)
terrestrial – земний
threat – загроза
tidal power – енергія припливів та відпливів океану
tide – морський прилив і відлив
toll – втрати
total – загальний
transition – перехід
transmission – трансмісія

transport – транспортувати, переміщати
trap – утримувати; ловити у пастку
treat – обробляти
treatment – обробка
trench – канава
troubleshooting – виявлення пошкоджень, дефектоскопія
trough – жолоб
truck – вантажний автомобіль

trunk – магістраль
trunk pipeline – магістральний трубопровід / газопровід
tuned up car – відрегульована машина
tungsten stud – вольфрамовий штифт
turbine – турбіна
turn – обертати(ся); повертати  
turn hot – нагрівати(ся)
turn-over – обіг
ultrasonic – ультразвуковий
unauthorized –  несанкціонований
undergo – зазнавати
underneath cable – кабель, що проходить по поверхні
UNECE Gas Centre – Газовий центр Європейської економічної комісії ООН
unforeseen – непередбачуваний 
uninterrupted power supply – безперебійне енергопостачання
unit – секція, блок, агрегат
United Arabic Emirates (UAE) – Об’єднані Арабські Емірати 

unrecoverable gas (base gas) – «базовий» газ, який не відкачується зі сховища
upgrading – модернізація
utility pig – пристрій для очищення трубопроводу зсередини
utmost importance – найважливіший
valley – западина 
value – оцінювати
valve – кран, клапан
vapour – пара
vegetation (plantation) – рослинність
vehicle – транспортний засіб
velocity – швидкість 
versatility – різносторонність, багатосторонність
via – через
vital – життєво необхідний
vital – істотний, суттєвий, життєво важливий 
volume – об’єм, обсяг

volumetric flow – об’ємна витрата
vortex – вихор; вихровий
ward off – запобігати
waste water – стічні води
wastewater – відпрацьована вода
water-power drive – гідропривід
waterpower expert –  гідроенергетик
watt – ват
weigh – важити
weld – зварювати
welfare – добробут
well – свердловина, колодязь
wellhead – гирло свердловини 
wheel – колесо
widespread – поширений
windmill – вітряк
withdraw – вилучати
wood chips – стружка
working capacity – активний об’єм, робочий об’єм
working gas – «робочий газ» (газ, що відкачується)
yeast – дріжджі
yield – врожай; кількість виробленої продукції
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