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       Данное учебное пособие представляет собой практикум для учащихся профильных колледжей, изучающих иностранный язык в течение семи- восьми семестров и ориентированных на чтение и перевод литературы по специальности на иностранном языке. 
            По своей структуре и тематике данное пособие адаптировано к студенческой аудитории 3 курса энергетических специальностей, состоит из восьми разделов, содержащих материал программы профессионально ориентированного курса.
      Разделы содержат текстовой и статистический материал, адаптированный и проиллюстрированный в схемах и таблицах.  Задания к текстам и таблицам излагаются на русском языке, что продиктовано как сложностью лексического материала, т.е. наличием терминов, так и особенностями восприятия учащимися   иноязычной профессионально ориентированной лексики.

      Пособие не содержит грамматического материала, в то время как некоторые задания к текстам предполагают знание довольно сложных грамматических конструкций, которые предлагается воспроизвести в основном с помощью образца или фразы-клише. Лексико-грамматический анализ текстов остается всецело в компетенции преподавателя, использующего пособие, который сам и определяет его объем. 

      Учебное пособие, в рамках осуществления межпредметных связей, ставит своей целью - развитие навыка чтения текстов по специальности со словарем и накопление требуемого программой лексического запаса терминов. Задача преподавателя, работающего с пособием - научить студентов извлекать из различных информационных источников полезную для будущей профессии информацию и развивать языковую догадку при помощи различных невербальных средств.

 Раздел I.  Энергетические ресурсы
What do we take energy from?

atom                        water                      sun                      life

                                    

earth                                                                                  food/drink

                                                                                            

                                                                                          sport

                                                                                           dance

oil                                                                                


gas                                                                                     work

coal                                                                                   creation

                                 wind                      any actions             

                                     (amusement, fishing, swimming)

1. Прочитайте текст и ответьте на вопросы по его содержанию.  

                                              Types of Energy

Energy is the power we use for transportation, for heat and light in our homes and for the manufacture of all kinds of products. There are two sources of energy: renewable and nonrenewable energy.
                                         Nonrenewable Sources of Energy

 Most of the energy we use comes from fossil fuels, such as coal, natural gas and petroleum. Uranium is another nonrenewable source, but it is not a fossil fuel. Uranium is converted to a fuel and used in nuclear power plants. Once these natural resources are used up, they are gone forever. 

 The process of gathering these fuels can be harmful to the biomes from which they come. Fossil fuels are put through a process called combustion in order to produce energy. Combustion releases pollution, such as carbon monoxide and sulfur dioxide, which may contribute to acid rain and global warming.
                                              Renewable Sources of Energy

 Renewable sources of energy can be used over and over again. Renewable resources include solar energy, wind, geothermal energy, biomass and hydropower. They generate much less pollution, both in gathering and production, than nonrenewable sources. 

-Solar energy comes from the sun. Some people use solar panels on their homes to convert sunlight into electricity. 

-Wind turbines, which look like giant windmills, generate electricity. 

-Geothermal energy comes from the Earth's crust. Engineers extract steam or very hot water from the Earth's crust and use the steam to generate electricity. 

-Biomass includes natural products such as wood, manure and corn. These materials are burned and used for heat. 

-Dams and rivers generate hydropower. When water flows through a dam it activates a turbine, which runs an electric generator.

          Primary Energy: They are found in nature: wind, water, solar, wood, coal, oil, nuclear.

Secondary Energy: Are those obtained from primary energy sources: electricity, gas. 

Questions:

1) How many types of energy sources do you know? What are they?

2) Uranium is not a fossil fuel, is it?

3) What process are fossil fuels put through?

4) How do nonrenewable sources differ from renewable ones?

5) Name some nonrenewable sources.

6) What do renewable resources include?

7) What kinds of pollution may contribute to acid rains and global warming?

8) What type of sources generates less pollution?

9) Why do some people use solar panels on their homes?

10) Give 2-3 examples of primary and secondary energy.

2. Заполните таблицу и сформулируйте простые предложения, используя лексику и глагол to be или оборот there is/there are.
Например: Nuclear is a new source.
                                        Table:  Energy – pro / contra

                renewable        nonrenewable        fossil         old        new           traditional

Oil                                                                        Х
Gas                          

Coal

Sun                Х
Water

Nuclear                                                                                 Х
Wind                                                                                                  Х
Geothermal
3. Проанализируйте таблицу, отражающую процесс энергопотребления  в мире  и  выскажитесь  по  прилагаемому  образцу, используя  следующие  глаголы: to reach, to increase, to be, to amount/ to come to и др.

Table:  

	
	2010
	2017

	Oil                                                                                                                                                                                 
	4270
	4745

	Natural Gas                                                               
	2795
	3166

	Coal 
	2697
	4307

	Brown Coal                                                                 
	1354
	2106

	Nuclear
	750
	915

	New kinds of energy
	89
	239

	Mil. tons
	11955
	15478


Example: - What was the consumption of natural gas in 2010?

                   -  In 2017 it reached 3166 mil. tons.

4. Прочитайте и переведите текст, ответьте на вопросы по его содержанию.
POWER FROM THE SUN

All energy on the earth is the transformed heat of the sun. For many centuries man has used this transformed solar heat in the form of wood, coal and oil or natural gas, and in a million other ways. But, though natural fuel supplies are great they will come to an end. So today we must ask: "Where else can we find fuel?"

Is it possible to use directly the energy of the sun? The answer to this question is simple: "Yes, it is!"

          We now use power from the sun to dry fruits and vegetables. It can also be used to heat and boil water and even to get steam for small factories. It can be used in homes, hothouses and solar refrigerators.

           In Alma-Ata, solar energy collected with the help of special reflectors has been used in treatment of many diseases for nearly twenty years.

It is very simple to make a solar water-heater.

           Blacken the bottom and sides of a box, coat it with heat-insulating material and cover it with a piece of glass. Then stand it out (1) in the sun. You will find that the temperature inside the box begins to rise rapidly even if it isn't a very hot day. The bottom of the box, blackened, transforms the light of the sun into heat, while the glass cover stops the heat from escaping.

          This simple "hot-box" method has long been used in making solar hotbeds and hothouses.

         The temperature inside the box will go up muсh more quickly and will go much higher, if the top is covered not with one but with several sheets of glass. A scientist in Tashkent has a hot-box with a temperature of 437 F (2) inside it -that is (3), two and quarter times the temperature of boiling water. His box has eight sheets of glass.

        Another Russian scientist has made the simplest type of a solar boiler. It is a box about 16 feet long, seven feet wide and some seven inches high. On a sunny day, it can heat 150 gallons of water to a temperature of about 140 F. The top of the box has two sheets of glass, with a third sheet on the bottom. Inside the box are fourteen rows of half inch iron pipes, with lengths (4) of rubber tubing connecting them.

         From one side the heater takes in (5) cold water, from the other the hot water runs out. The whole, process is automatic. This boiler has become very popular.
Примечания:

(1) stand it out - выставьте его

(2) 437 F (four hundred and thirty-seven degrees Fahrenheit ['fᴂr(ә)nhait]) - 437 по Фаренгейту (= 225 С)

(3) that is - то есть

(4) lengths - отрезки, куски. Ср. length - длина.

(5) takes in - вбирает
Questions:
1) In what form has man used the transformed heat for many centuries?

2) Natural supplies will come to an end, won’t it?

3) Where has solar energy been used in treatment of many diseases for nearly twenty years?

4) Is it simple or hard to make a solar water-heater?

5) What has a scientist in Tashkent built?

6) How many sheets of glass does his box have?

7) What boiler has become very popular?

5. Найдите в тексте английские эквиваленты следующих слов и выражений:

Самый простой тип, вся энергия, температура кипения воды, два листа стекла, солнечная энергия собирается с помощью, солнечный водонагреватель, теплоизоляционный материал, температура внутри коробки, природные источники энергии.
6. Прочитайте и переведите текст. Ответьте на вопросы по его содержанию.
Alternative Energy

     64% of the electricity we need comes from burning fossil fuels such as oil, gas and coal. These resources pollute and are not renewable, so once we have burned them all up, there will be no more. This means that the world MUST find and use alternative sources of energy ... FAST! This alternative energy needs to use no fuel and create no waste or pollution.

Sun (solar power):
     Enough of the sun's energy hits the Earth every minute to power the world for a whole year! In sunny countries, solar cells can be put on rooftops to convert sunlight directly into electricity. We could even build solar power stations like Solar One in California. This uses the sun's heat to make steam, which then drives generator to produce electricity.
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Wind (wind power):
   We can use the power of the wind by building wind turbines. These are tall towers with a big propeller on top. The wind blows the propeller, which turns a generator in order to create electricity. If we build a number of wind turbines together in a windy place, we can make a 'wind farm' and produce quite a lot of electricity!
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Water (hydroelectric power):
   A dam can be used to trap a large area of water, like a reservoir or a lake. This water then flows through tunnels in the dam, turns turbines and drives generators to create electricity. Hydro-electric power stations can produce a lot of power very cheaply.
[image: image3.jpg]



Questions:
1) How much electricity comes from burning fossil fuels?
2) What are solar cells put on rooftops in sunny countries for?

3) What are wind turbines?
4) How can a dam be used?

5) Oil, gas and coal are not renewable, aren’t they?
Раздел II. Энергетика и окружающая среда
1. Прочитайте и переведите следующие тексты.
Text: The Protection of Nature

   Since ancient times Nature was the source of people’s life. For thousands of years people lived in harmony with environment and they thought that natural riches were unlimited. The development of civilization increased man's harmful interference in nature.

    Large cities with thousands of smoky industrial enterprises pollute the air we breathe and the water we drink. Every year world industry pol​lutes the atmosphere with about 1,000 million tons of dust and other harmful substances. Many cities suffer from smog. Beautiful old forests disappear forever. Their disappearance upsets the oxygen balance. As a result some rare species of animals, birds, fish and plants disappear for​ever, a number of lakes and rivers dry up.

   The pollution of air and destruction of the ozone layer are the results of man's attitude towards Nature.

   The protection of the environment is a universal concern. We must be very active to create a serious system of ecological security.

Text: Acid rains

   Every year more and more plants and animals disappear never to be seen again. Strangely, it is the most intelligent but most thoughtless animal that is causing most of the problems — man. Nature is very carefully balanced and if this balance is disturbed, animals can disappear alarmingly fast. Every day, thousands of species of animals draw closer to extinction. There is countless number of species, which may become extinct before they are even discovered. 

   In many lakes the fish are dying. Fishermen are worried because every year there are fewer fish and some lakes have no fish at all. Scientists are beginning to get worried too. What is killing the fish? 

   The problem is acid rain. Acid rain is a kind of air pollution. It is caused by factories that burn coal or oil or gas. These factories send smoke high into the air. The wind often carries the smoke far from the factories. Some of the harmful substances in the smoke may come down with the rain hundreds of miles away. 

   The rain in many places isn't natural and clean any more. It's full of acid chemicals. When it falls in lakes, it changes them too. The lakes become more acidic. Acid water is like vinegar or lemon juice. It hurts when it gets in your eyes. It also kills the plants and animals that usually live in lake water. That is why the fish are dying in lakes. 

   But dead fish may be just the beginning of the problem. Scientists are finding other effects of acid rain. In some large areas trees are dying. Not just one tree here and there, but whole forests. At first scientists couldn't understand why. There were no bugs or diseases in these trees. The weather was not dry. But now they think that the rain was the cause. Acid rain is making the earth more acidic in these areas. Some kinds of trees cannot live in the soil that is very acidic.

2. Напишите аннотацию текстов по прилагаемым образцам.
 Аннотация английского текста

Аннотации на английском языке обычно содержат не более 20-30 строчек, но и в этом случае и дают в сжатой форме только самые основные положения и выводы документов.

Объем аннотации на английском должен быть от 500-2000 печатных знаков.

 В аннотации широко используются безличные конструкции типа «рассматривается…, анализируется…, сообщается…» и пассивного залога;

 Состав аннотации:

 1. Вводная часть - библиографическое описание.

 2. Основная часть – перечень затронутых в публикации проблем.

 3. Заключительная часть – краткая характеристика и оценка, а также кому адресуется данная публикация.

 Образцы клише для аннотаций на английском языке

The article deals with …

 As the title implies the article describes...
 The paper is concerned with…

 It is known that…

 It should be noted about…

 The fact that … is stressed.

A mention should be made about …

The following conclusions are drawn…

It is spoken in detail about…

 It is reported that …

 Much attention is given to…

 It is shown that…

 The paper looks at recent research dealing with…

 The main idea of the article is…

 It gives a detailed analysis of…

 It draws our attention to…

 It is stressed that…

 The article is of great help to …

 The article is of interest to … 

….. is/are noted, examined, discussed in detail, stressed, reported, considered. 

Фразы, позволяющие выразить свое мнение

Personally, I think...
                        Лично я думаю, что ...

In my opinion …
                        На мой взгляд ...

To my mind this …
                        На мой взгляд, это ...

To my way of thinking, this …          На мой взгляд, это ...

In my view, this ...
                        На мой взгляд, это ...

What I think is that ...
                        Как по мне, это ...

From my personal point of view ...
С моей точки зрения ...

Honestly saying,..
                        Честно говоря,

Frankly speaking,..
                        Откровенно говоря,

What I want to say is that ...
             Что я хочу сказать, так это то, что ...

I believe that …                                   Я считаю, что …

In my experience…                             По моему опыту …

As far as I'm concerned…                   Насколько я могу судить …

As for me….                                        Что касается меня……

I have no doubt that…..                       Я не сомневаюсь, что

 Пример аннотации английского текста 

 The text is entitled “English as a world language”.

 It is reported in the text that English has become a world language because of its establishment as a mother tongue outside England, in all the continents of the world. The text gives a detailed account of exporting of English. Special attention is devoted to three groups of people who speak English.  In conclusion the author says that 75% of the world's mail and 60% of the world's telephone calls are in English.

3. Переведите следующие предложения, используя активную лексику.
1. Насколько я понимаю, текст рассказывает о влиянии энергетики на окружающую среду, как в локальном, так и в глобальном масштабе.

2. С моей точки зрения, добыча и транспортировка нефти в танкерах ведут к загрязнению поверхности вод.

3. По моему разумению, строительство крупных ГЭС с водохранилищами на равнинных реках нарушает гидрологический режим самих рек и прилегающих территорий.

4. Я хотел бы сказать, что именно в урбанизированных районах обостряется проблема защиты атмосферы от продуктов полного и неполного сгорания органического топлива.

5. Я под впечатлением от факта, согласно которому в первой четверти ХХI века выбросы окислов серы могут превысить 300 миллионов тонн в год.

6. Я не сомневаюсь, что энергетика меняет тепловой баланс атмосферы, изменяя и ее физико-химический состав.

7. Я уверен, что «тепловые острова» дестабилизируют динамический режим атмосферы, что повышает вероятность экстремальных погодных условий.

8. По моему мнению, еще большую роль может сыграть рост концентрации двуокиси углерода и аэрозолей в атмосфере.

9. У меня есть такое чувство, что это может привести к изменению метеорологических и гидрологических параметров нашей планеты.

10.  Что касается меня, я опасаюсь, что арктический ледовый покров сократится, границы всех климатических зон сместятся на север, увлажненность в степной зоне уменьшится.

11.  На мой взгляд, масштабы выбросов в атмосферу будут увеличиваться медленнее по мере развития ядерной энергетики и сокращения потребления органического тепла.

12.  Я также придерживаюсь мнения, что разрушение «озонового барьера» может иметь опасные последствия.

13.  Я думаю, что к концу 21-го столетия следует ожидать почти полного исчерпания высококачественных углеводородных видов топлива.

14.  Мне кажется, что осуществление перехода к новой энергетической базе потребует больших усилий по разработке и освоению новых энергетических технологий.

4. Прочитайте и переведите текст.
Radiation

Radiation is an invisible pollutant that can be highly dangerous. Nuclear radiation comes from radioactive substances, including waste from nuclear weapons testing and from nuclear power plants. Small amounts of electromagnetic radiation are produced by a variety of electronic devices including computers, lasers, microwave ovens, TV sets, and X - ray machines.
Scientists have not determined exactly what effects small amounts of radiation influence people. But exposure to large amounts can cause cancer and harmful changes in reproductive cells.
International agreements ban most testing of nuclear weapons in the atmosphere. Such regulations have helped to eliminate the major sources of radiation. However, the amount of radioactive waste is constantly increasing. Scientists are studying the ways to eliminate these wastes safely and permanently.

5. Найдите в тексте английские эквиваленты следующих слов и выражений:
Невидимый загрязнитель; ядерное излучение; международное соглашение; ученые изучают; рентгеновский аппарат; такие правила помогли устранить; безопасно и надолго; электрические устройства, постоянно увеличивается.
        Раздел Ш. Сырьевые ресурсы англоязычных стран и России
1. Прочитайте и переведите текст, задайте 7-10 вопросов по его содержанию.
Text: Fossil fuels: UK to 'run out of oil, gas and coal' in five year

     The UK is set to run out of its oil, coal, and gas supplies in a little over five years, a new report had claimed. The research from the Global Sustainability Institute has said that other European countries are facing similar shortages and that many nations will become entirely dependent on energy imports in the next few years. The UK has 5.2 years of oil remaining, 4.5 years of coal and three years of gas before completely running out of fossil fuels, says the institute, which is based at Anglia Ruskin University.

     France is reportedly even worse off, with less than a year’s worth of fossil fuels in reserve, while Italy has less than a year of gas and coal and a single year of oil. "The EU is becoming ever more reliant on our resource-rich neighbours such as Russia and Norway, and this trend will only continue unless decisive action is taken,” said Dr. Aled Jones, the director of the institute. "It is vital that those shaping Europe's future political agenda understand our existing economic fragility.” Despite the shortages faced by UK, France and Italy, other EU countries have more reliable supplies. Germany has more than 250 years of coal left (but only a year’s supply of oil and gas) while Bulgaria has 73 years of coal and Poland has 24 years.

     Russia is one of the best appointed countries in Europe with its massive land mass offering up more than 500 years of coal, 100 years of gas and 50 years of oil. Professor Victor Anderson, also from the institute, has urged a “Europe-wide drive to expand renewable energy sources such as wave, wind, tidal, and solar power.” "Coal, oil and gas resources in Europe are running down and we need alternatives,” said Professor Anderson.

     The Government has recently announced cuts in its subsidies for large-scale solar farms from next April, two years before they were projected to end, and the Conservatives have said they will not subsidies new onshore wind farms if they win the 2015 general election. Ministers are instead hoping that a combination of shale gas - extracted by fracking - and new oil finds in the North Sea will be able to plug the coming deficit.

2. Найдите в тексте английские эквиваленты следующим словам и выражениям:
     Станут всецело зависимы от энергоимпорта; одна из самых оснащенных стран; правительство; солнечная энергия; северное море; уголь; возобновляемые источники энергии; необходима альтернатива; решительное действие; запасы газа.

3. Соедините слова из колонки A со словами из колонки B и переведите получившиеся словосочетания. 
A. 1. fossil                                                             B. 1. neighbours

2. economic                                                               2. supplies

3. shale                                                                       3. shortages

4. appointed                                                               4. fuel

5. similar                                                                   5. fragility

6. coming                                                                  6. gas

7. resource-rich                                                         7. country

8. oil                                                                          8. farm

9. gas                                                                         9. finds
10. solar                                                                    10. deficit
4. Прочитайте текст и выполните послетекстовые упражнения.
Royal Dutch Shell

        Royal Dutch Shell is commonly known as Shell, is a British–Dutch multinational oil and gas company headquartered in the Netherlands and incorporated in the United Kingdom. It is one of the six oil and gas "supermajors" and the sixth-largest company in the world measured by 2016 revenues (and the largest based in Europe). Shell was first in the 2013 Fortune Global 500 list of the world's largest companies; in that year its revenues were equivalent to 84% of the Netherlands' $556 billion GDP.

      Shell is vertically integrated and is active in every area of the oil and gas industry, including exploration and production, refining, distribution and marketing, petrochemicals, power generation and trading. It also has renewable energy activities in the form of biofuels and wind. 

      Shell has operations in over 70 countries, produces around 3.7 million barrels of oil equivalent per day and has 44,000 service stations worldwide. As of 31 December 2014, Shell had total proved reserves of 13.7 billion barrels (2.18Ч109 m3) of oil equivalent. Shell Oil Company, its principal subsidiary in the United States, is one of its largest businesses. Shell holds 50% of Ranzen, a joint venture with Cosan, which is the third-largest Brazil-based energy company by revenues and a major producer of ethanol.

      Shell was formed in 1907 through the amalgamation of the Royal Dutch Petroleum Company of the Netherlands and the "Shell" Transport and Trading Company of the United Kingdom. Until its unification in 2005 the firm operated as a dual-listed company, whereby the British and Dutch companies maintained their legal existence but operated as a single-unit partnership for business purposes. 

      Shell first entered the chemicals industry in 1929. In 1970 Shell acquired the mining company Billiton, which it subsequently sold in 1994 and now forms part of BHP Billiton. In recent decades gas exploration and production has become an increasingly important part of Shell's business. Shell acquired BG Group in 2016, making it the world's largest producer of liquefied natural gas (LNG).

      Shell has a primary listing on the London Stock Exchange and is a constituent of the FTSE 100 Index. It had a market capitalisation of Ј185 billion at the close of trading on 30 December 2016, by far the largest of any company listed on the London Stock Exchange and among the highest of any company in the world. It has secondary listings on Euronext Amsterdam and the New York Stock Exchange. As of January 2013, Shell's largest shareholder was Capital Research Global Investors with 9.85% ahead of BlackRock in second with 6.89%. Shell's logo, known as the "pecten", is one of the most familiar commercial symbols in the world.

5. Озаглавьте каждый абзац текста, исходя из его содержания.

6. Задайте все возможные вопросы к словам выделенного предложения.

7. Найдите в тексте все предложения в страдательном залоге.

8. Найдите в тексте все прилагательные в превосходной степени сравнения.

9. Пропишите прописью все имеющиеся в тексте числительные.

10. Напишите аннотацию к тексту, используя предложенные фразы-клише (из раздела 2).

11. Прочитайте и переведите текст, выполните послетекстовые упражнения.
Oil-exporting companies

There are many oil companies in Russia. Lukoil is one of them. It has already become the fast-growing company. Lukoil was established in 1991. Now the company has а great number of branches produce and sell great volumes of oil. Their gross output is about 60 million tons per year. Pure oil and oil products do not only to Russia and Western markets but also to the East. The delivery of oil products is made by pipelines and by different vehicles. The company exports oil to China on а massive scale. The deal is very profitable because the Chinаs side needs oil and the Russian side needs money. But the bargain has some difficulties. The first problem is delivery. Now the oil is transported by rail. The most convenient way of oil delivery is by pipeline. The pipeline to China, with а carrying capacity of 20 million tons, has been built since 2000. Russia and China also discuss the problem of the line's route and the oil price. Lukoil suggests а shorter and less expensive route via Mongolia, but it not suitable for the counterparts. As for money, the Russia side wants а higher price for its oil and the Chinese side wants to buy it more cheaply.

12. Ответьте на вопросы по тексту:

1. When was Lukoil established?

2. What does each branch of the company have?

З. What does Lukoil produce and sell?

4. What is the gross output of the company?

5. Why is the deal very profitable?

13. Переведите предложения на английский язык.
1. Компания была основана в 1984 году.  

2. Нефтепродукты поставляются на европейский рынок.  

3. Стоимость трубопровода зависит от маршрута и пропускной способности.  

4. Эта сделка невыгодная.  

5. Страна импортирует пшеницу в большом объёме. 

14. Выпишите из текста предложения в страдательном залоге, сказуемое подчеркните.    

15. Выпишите из текста Причастие 1 и Причастие 2, укажите их функции в предложении.
16. Определите видовременные формы выделенных глаголов, укажите их инфинитив.
17. Сделайте аннотацию данного текста.
18. Задайте вопросы к подчёркнутым словам.
19. Прочитайте текст и напишите к нему аннотацию.
 Lukoil looks West

Russia’s largest private oil producer Lukoil announced that it bought а network of 376 filling stations in six Eastern countries from the U.S.- based energy giant ConocoPhillips. Lukoil purchased the Jet network that operates in Belgium, the Czech Republic, Slovakia, Poland, Hungary and Finland, company vice president Leonid Fedun said. The cost of the deal has not been disclosed. However, the deal Lukoil gives nearly 8 percent of the Belgian market with 156 stations there, and 3,5 to 5,5 percent of the market in the remaining countries. Incidentally ConocoPhillips holds approximatelly 19 percent of Lukoil. Thus, the deal would boost Lukoil`s international retail sales by 1,4 million tons of gasoline per year, or nearly 20 percent more than the 7,4 million tons forecast for 2006. In 2005, Lukoil said it sold 7,1 million tons through filling stations overseas, worth some $6,3 billion at the time. Fedun also informed that Lukoil is considering acquiring а Belgian refinery, and is mulling the purchase of а stake in а Czech petrochemical consortium Unipetrol. ConocoPhillips is an international, integrated energy company. It is the third largest integrated energy company in the United States, based on market capitalisation, oil and production. Worldwide, of nongovernment-controlled companies, ConocoPhillips has the fifth largest total of proved reserves; and based on crude oil capacity, is the fourth largest refiner. Headquartered in Houston, Texas, ConocoPhillips operates in more than 40 countries. Lukoil is one of the world`s leading vertically integrated oil and gas companies, and deals in the exploration and production of oil and gas, production of petroleum products and petrochemicals, and marketing of these outputs. Lukoil petroleum products are sold in Russia, Eastern Europe, CIS countries and the U.S.A. Lukoil is the second largest private oil company worldwide by proven hydrocarbon reserves. The company has around 1,3% of global oil reserves and 2,1% of global oil production.

20. Напишите прописью все числительные из данного текста.
21. Определите видовременные формы и залог выделенных глаголов, укажите их инфинитив.
                        Раздел IV.  Физические свойства нефти и газа
1. Прочитайте и переведите текст.                                               

 Historical development 

These surface deposits of crude oil have been know to human beings for thousands of years. In the areas where they occurred, they were long used for such limited purposes as caulking boats, waterproofing cloth and fuelling torches. By the time of the Renaissance, some surface deposits were being distilled to obtain lubricants and medicinal products, but the real exploitation of crude oil did not begin until the 19th century. The Industrial Revolution had by then brought about a search for new fuel, and the social changes it effected had produced a need for good, cheap oil for lamps; people wished to be able to work and read after dark. Whale oil, however, was available only to the rich, tallow candles had unpleasant dour and gas jets were available only in the most modern homes in metropolitan areas. The search for a better lamp fuel led to a great demand for “rock oil” – that is, crude oil – and various scientists in the mid-19th century were developing processes to make commercial use of it. Thus the Scottish chemist James Joung, with others, began to manufacture various products from crude oil, but he later turned to coal distillation and the exploitation of oil shale’s, In 1852 the Canadian doctor and geologist Abraham Gessner obtained a patent for producing from crude oil a relatively clean – burning, affordable lamp fuel, paraffin; and in 1855 an American chemist Benjamin Silliman published a report indicating the wide range of useful products that could be derived through the distillation of petroleum. 

2. Задайте вопросы к выделенным словам.
3. Переведите предложения на английский язык.
1. Сначала люди использовали нефть для покрытия лодок и как горючее для факелов.

2. В 19 веке из очищенной нефти начали производить смазочные материалы и горючее для двигателей.

З. Промышленная революция привела к поискам более дешевых видов топлива.

4. Американский учёный опубликовал доклад о широком применении нефтепродуктов в современной промышленности.

5. Этот учёный получил разрешение на производство продуктов, полученных из очищенной нефти.

4. Выпишите из текста предложения в страдательном залоге, подчеркните сказуемое.
5. Поставьте следующие предложения в отрицательную и вопросительную форму.
1. Russian natural gas monopoly Gazprom and Germany`s E.ON will create a joint venture to extract natural gas, construct а gas pipeline across the Baltic Sea.

2. The gas pipeline is constructed from the town of Vyborg.

3. This company was established in 1985.

 6. Определите видовременную форму глагола.
1. Wells drilled for water and salt were occasionally infiltrated by petroleum.

2. In the West the first wells were dug in Germany in 1857.

3. The quest for greater supplies of crude oil began.

4. Gazprom will also begin pumping up to 1,5 billion cubic meters a year directly to French customers.

5. We have аlsо agreed to start additional gas deliveries.

7. Прочитайте и переведите текст.
                                                      Petroleum

Petroleum or crude oil, naturally occurring oil, bituminous liquid composed of various organic chemicals. It is found in large quantities below the surface of the earth and is used as a raw material in the chemical industry. Modern industrial societies use it primarily to achieve a degree of mobility-on land, at sea, and in the air-that was barely imaginable less than a hundred years ago. In addition, petroleum and its derivatives are used in manufactures of medicines and fertilizers, foodstuffs, plastic ware, building materials, paints, and cloth, and to generate electricity.

In fact, modern industrial civilization depends on petroleum and its products; the physical structure and way of life of the suburban communities that surround the great cities are the result of an ample and to supply of petroleum. In addition, the goals of developing countries – to export their natural resources and to supply foodstuffs for the burgeoning population – are based on the assumption of petroleum availability. Politically imposed restriction on the oil supply drove up prices for periods during the 1970s. This prompted fears of a global scarcity of petroleum, but by the mid-1990s prices were down to half of what they had been ten years before.

All petroleum consists principally of hydrocarbons, although a few sulphur-containing and oxygen-containing compounds are usually present; the sulphur content varies from about 0,5 to 5 percent. Petroleum contains gaseous, liquid, and solid elements. The consistency of petroleum varies from liquid as thin as petrol to liquid so thin that it will barely pour. Small quantities of gaseous compounds are usually dissolved in the liquid; when larger quantities of these compounds are present, the petroleum deposits are associated with a deposit of natural gas. Three broad classes of crude oil exist: the paraffin types, the asphaltic, and the mixed-base types. The paraffin types are composed of molecules in which the number of hydrogen atoms is two more than twice the number of carbon atoms. The characteristic molecules in the asphaltic types are naphthenes, composed of twice as many hydrogen atoms as carbon atoms. In the mixed-base group are both paraffin hydrocarbons and naphtenes. 

8. Найдите и выпишите предложения в страдательном залоге.
9. Перепишите предложения, подчеркните в каждом модальный глагол или его эквивалент; предложения переведите.
1. This phenomenon must be described in detail.

2. The aim of the experiment can be described in the article.

3. I'II give you the book today so that you many have time to read it before the examination.

10. Перепишите следующие предложения, подчеркните Participle1, Participle2 и установите функции каждого из них, т. е. укажите, является ли оно определением, обстоятельством или частью глагола-сказуемого. Переведите предложения на русский язык.
1. Well done the telephone will function properly.

2. Having turned out the light we left the house.

З.In 1870 he was working in Edinburgh.

4. The first well was drilled in Germany in 1957.

5. The results obtained showed the stability of the telephone system.

11. Прочитайте и переведите текст.    

Physical properties of petroleum

The color of petroleum varies from light yellow to red, while some very dark grades are opaque. The higher the specific gravity, the darker the oil. The nature and composition of crude oil usually determines its odour. Unsaturated hydrocarbons, sulphur and certain nitrogen compounds are responsible for disagreeable odours. Crude petroleum from Russia, Rumania and California has an aromatic odour. Pennsylvania petroleum has an agreeable gasoline – like odour. Other oils vary in odour depending on the quantity of light hydrocarbons present in the oil, and of the impurities present. The petroleum from South Texas and Mexico has a strong disagreeable odour, due to hydrogen sulphide and other sulphur compounds. Petroleum is lighter than water. The specific gravity is influenced to physical factors and by the chemical composition of the crude oil. The viscosity, or the measure of the resistance to flow, is an important factor with lubricating oils. It is usually stated in terms of the time necessary for a definite volume of oil at a definite temperature to flow through a small opening. The actual work is carried out instrument know as a viscosimeter, of which there are several standard makes in use at the viscosity. Some are very mobile, while others, like Mexican crude, are quite viscid. Heavy petroleum in general is composed to a large extent of these hydrocarbons. The viscosity increases with the density. The viscosities of oils of the same specific gravity, but from different sources, are not always the same. This is due to the difference in chemical composition.

12. Задайте вопросы к выделенным словам.
13. Переведите предложения на английский язык.
1. Физические факторы влияют на химический состав нефти.

2. Нефть из Техаса имеет неприятный запах.

З. Вязкость нефти измеряется прибором, называемым вискозиметром.

4. Цвет нефти изменяется от светло — жёлтого до красного.

5. Нефть из разных мест имеет различные специфические свойства.

14. Выпишите из текста предложения в страдательном залоге, подчеркните сказуемое.
15. Поставьте следующие предложения в отрицательную и вопросительную форму.
1. Sakhalin fishermen are demanding that the European Bank refuse to grant a loan to finance the second phase of а project Sakhalin - 2.

2. Gazprom guaranteed Turkey 25 years of gas supplies to be delivered by a new pipeline.

3.Blue Stream is а massive project.

16. Определите видовременную форму глагола.
1. Не had evaluated the project of gas main system construction at $7 billion.

2. Royal Dutch Shell offered to cede control of the Sakhalin project to Russian state – controlled gas major Gazprom.

3. The price is not agreed upon yet.

4. Petroleum is formed under the earth s surface.

5. Modern industrial civilization depends on petroleum and its production.

Раздел V.  Из истории нефте- и газодобычи в мире

Tables:   

Top Oil Producing Countries 

	Country
	Million barrels per day

	Saudi Arabia
	10,520,000

	Russia
	10,270,000

	USA
	9,688,000

	Iran
	4,252,000

	China
	4,073,000

	Canada
	3,483,000

	Mexico
	2,983,000

	UAE-Abu Dhabi
	2,813,000

	Iraq
	2,642,000

	Nigeria
	2,458,000

	Kuwait
	2,450,000

	Venezuela
	2,375,000

	Brazil
	2,301,000

	Norway
	2,134,000

	Algeria 
	2,078,000

	Angola
	1,988,000

	Libya
	1,789,000

	Kazakhstan
	1,608,000

	Qatar
	1,437,000

	United Kingdom
	1,393,000


World’s Largest Oil Fields

	Country
	Field Name
	Production (bbl/day)

	Saudi Arabia
	Ghawar
	5,000,000

	Kuwait
	Burgan
	1,200,000

	Azerbaijan
	Azeri-Chirag-Guneshli
	850,000

	Mexico
	Ku-Maloob-Zaap
	800,000

	Abu Dhabi
	Zakum
	750,000

	Russia
	Samotlor
	750,000

	Mexico
	Cantarell
	660,000

	Russia
	Priobskoye
	650,000

	Iran
	Ahwaz (Bangestan)
	600,000

	Saudi Arabia
	Shaybah
	500,000

	Abu Dhabi
	Bu Hasa
	500,000

	Qatar
	Al Shaheen
	480,000

	Kazakhstan
	Tengiz
	450,000

	Russia
	Fedorovo-Surgutskoe
	400,000

	Algeria
	Hassi Messaoud
	380,000

	Saudi Arabia
	Abqaiq
	375,000

	Venezuela
	El Furrial
	370,000

	Brazil
	Marlim
	350,000

	Venezuela
	Junin
	320,000

	Abu Dhabi
	Bab
	320,000


Top oil-consuming countries

	Country
	Bbl/day

	United States
	19,150,000

	China
	9,400,000

	Japan
	4,452,000

	India
	3,182,000

	Saudi Arabia
	2,643,000

	Germany
	2,495,000

	Canada
	2,209,000

	Russia
	2,199,000

	South Korea
	2,195,000

	Mexico
	2,073,000

	Brazil
	2,029,000

	France
	1,861,000

	Iran
	1,845,000

	United Kingdom
	1,622,000

	Italy
	1,528,000

	Spain
	1,441,000

	Indonesia
	1,292,000

	Singapore
	1,080,000

	Netherlands
	1,009,000

	Taiwan
	1,002,000


Top oil - exporting countries

	Country
	Bbl/day

	Saudi Arabia
	7,635,000

	Russia
	5,010,000

	Iran
	2,523,000

	United Arab Emirates
	2,395,000

	Norway
	2,184,000

	Iraq
	2,170,000

	Kuwait
	2,127,000

	Nigeria
	2,102,000

	Canada
	1,929,000

	United States
	1,920,000

	Netherlands
	1,871,000

	Venezuela
	1,871,000

	Angola
	1,851,000

	Algeria
	1,694,000

	Libya
	1,580,000

	Mexico
	1,511,000

	Kazakhstan
	1,390,000

	Singapore
	1,374,000

	United Kingdom
	1,311,000

	South Korea
	1,100,000


Top oil - importing countries

	Country
	Bbl/day

	United States
	10,270,000

	China
	5,080,000

	Japan
	4,394,000

	India
	3,060,000

	Germany
	2,671,000

	Netherlands
	2,577,000

	South Korea
	2,500,000

	France
	2,220,000

	Singapore
	2,052,000

	Italy
	1,800,000

	Spain
	1,584,000

	United Kingdom
	1,450,000

	Canada
	1,088,000

	Belguim
	1,007,000

	Taiwan
	876,000

	Thailand
	807,100

	Indonesia
	767,000

	Australia
	731,000

	Turkey
	581,000

	Sweden
	546,000


List of countries by natural gas proven reserves (2018)

	Country
	(million mі)

	Russia
	47,800,000

	Iran
	34,020,000

	Qatar
	24,530,000

	United States
	9,659,000

	Venezuela
	9,617,000

	Saudi Arabia
	8,489,000

	Turkmenistan
	7,504,000

	United Arab Emirates
	6,091,000

	Nigeria
	5,111,000

	Algeria
	4,504,000

	Australia
	3,500,000

	Iraq
	3,158,000

	Indonesia
	2,875,000

	Azerbaijan
	2,832,000

	Mozambique
	2,600,000

	Kazakhstan
	2,407,000

	Egypt
	2,186,000

	Canada
	1,996,000

	Norway
	1,922,000

	Uzbekistan
	1,841,000


1. Проанализируйте таблицы и выскажитесь по прилагаемому образцу.
Пример:

1. Qatar oil production is on the 19th place in the world.

2. The largest oil field is Ghawar in Saudi Arabia with production 5,000,000 barrels per day.

3. Among the world’s leading consumer of oil Germany is on the 6th place.

4. The share of oil exports from Iraq is 2,170,000 barrels per day.

5. Indonesia imports to develop its economics 767,400 barrels in a day.

6. The natural gas-proved reserves in Canada are counted 1,996,000 million m3.

2. Прочитайте и переведите тексты.
How much longer can OPEC hold out? (part 1)

        OPEC's stated mission is "to coordinate and unify the petroleum policies of its member countries and ensure the stabilization of oil markets, in order to secure an efficient, economic and regular supply of petroleum to consumers, a steady income to producers, and a fair return on capital for those investing in the petroleum industry." 

        As of 2016, OPEC's members are Algeria, Angola, Ecuador, Indonesia, Iran, Iraq, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia (the de facto leader), United Arab Emirates, and Venezuela. Two-thirds of OPEC's oil production and reserves are in its six Middle Eastern countries that surround the oil-rich Persian Gulf.

        OPEC has been the most talked about international organization among investors, analysts and international political lobbies in the last few months. 

        When OPEC speaks, the world listens in rapt attention as it accounts for nearly 40 % of the world's total crude output. With its headquarters in Vienna, Austria, one of the mandates of 12- member OPEC is to "ensure the stabilization of oil markets in order to secure an efficient, economic and regular supply of petroleum to consumers, a steady income to producers, and a fair return on capital for those investing in the petroleum industry." 

        However, OPEC has been in the line of fire from the western world in light of its stance of not reducing the production levels of its member nations (excluding Iran). Most view this as a strategy to squeeze the American shale production and other non OPEC nations.

United we stand, divided we fall

       In December 2015, the Energy Information Administration warned OPEC to reduce their production levels. According to the EIA, these cuts would be helpful for OPEC members such as Venezuela, Nigeria, Iraq and Iran as reduced OPEC supply and the corresponding increase in oil price would safeguard their uncertain future economic growth.

       Leaving the heavyweights to one side; it is quite evident that OPEC, as a group, has become somewhat weakened. Apart from its falling export revenues and the growth of non OPEC producers, especially US shale production, OPEC now stands divided into two factions. 

      One faction that is being led by Saudi Arabia wants to maintain and even increase its production levels while the other faction consisting of Venezuela, Nigeria, Iran, Iraq and Algeria requires just the opposite for safeguarding their national interests. In fact, the latter requires crude prices to be as high as $100 per barrel in order to balance their falling budgets (Source: IMF).

       Last year, Saudi Arabia's oil minister Ali Al Naimi said "It is not in the interest of OPEC producers to cut their productions, whatever the price is."

      A number of mitigating factors make this year's June meeting of OPEC more interesting than ever.

All is not well for OPEC

      Simply put, the world has too much oil at the moment which has resulted in the reduction of price levels from approximately $100 to $50 a barrel, and OPEC (as well as US shale producers) has a major role to play in this supply glut. With the decline of average annual crude prices, OPEC earned around $730 billion in net oil export revenues in 2014 (Source: EIA), a big decline of 11% from its previous year. The EIA even predicts that OPEC's net oil exports (excluding Iran) could fall to as low as $380 billion in 2015.

     With the huge reduction in its revenues and growing discomfort among its members such as Venezuela, Libya and Nigeria over its current production levels, is OPEC really getting weaker?
How much longer can OPEC hold out? (part 2)

Iran Nuclear Deal: A warning sign for OPEC?

       With announcement of a historic nuclear deal framework between Iran and six global powers: America, France, Britain, China, Russia and Germany on April2, 2015, there is a good possibility that Iranian crude oil exports will increase greatly after June 2015 when the final nuclear deal is signed. Iran is all set to pump close to 300 million barrels of crude into the market, thereby kick starting another potential decline in oil prices.

       This might be one of the most crucial junctures for OPEC and it has to consider the possibility of reducing its current production quotas, mostly due to its internal issues of which the cartel has many. 
Venezuela's Woes

      Containing some of the largest proven oil and gas reserves in the world, Venezuela is one of the founding members of OPEC. However, the country is reeling under a major economic recession since 2014 with an inflation rate of 68.5% (as on December 2014).

      Cheap oil has created a huge financial crisis for Venezuela as its economy is heavily dependent on oil exports and oil revenues constitute about 95% of its total foreign exchange earnings. As per its state run oil company PDVSA, the country loses about $700 million a year with every $1 drop in the international oil price.

     For a nation that is suffering from shortage of basic requirements such as food and toilet paper, any further reduction in oil prices would result in a total economic collapse. Therefore, it would be in Venezuela's interests to reduce its production levels especially after the Iran nuclear deal.
Nigeria's dilemma
       Nigeria is Africa's largest oil producer and among the top 5 global exporters of LNG. An OPEC member since 1971, Nigeria's oil and gas sector represents about 75% of its total government revenues and 95% of its total export revenues. The African nation's economy is heavily dependent on crude oil prices as its foreign exchange reserves (built as a result of net positive oil revenues) have reduced substantially over the past two years.

     Much like Venezuela, Nigeria needs international crude prices to be in the range of $90- $100 a barrel which is not possible unless OPEC reduces its supply.
Iraq's Issues

       After Saudi Arabia, Iraq is the biggest crude oil producer in OPEC. It also has the fifth largest proven crude oil reserves in the world. With an increase in its government budget spending, the country requires a stable international oil price of $105 per barrel to achieve its break-even point. The current oil price levels are nowhere near this. Apart from this, issues such as the ongoing ISIS insurgency, western sanctions, heavy economic dependency on oil (more than 90%) and poor infrastructure have added to Iraq's woes.

The OPEC ‘heavyweights'

      Apart from being the largest exporter of the total petroleum liquids in the world, Saudi Arabia is also the main driving force behind the cartel's stubborn supply policy. The Saudis, along with Kuwait and UAE have been defending the decision of not reducing the OPEC production levels in order to retain their global market share. It is interesting to note that even if the oil price remains at the current levels, Saudi Arabia, Kuwait and UAE would have enough cash reserves to remain in the game for several years.

      In short, these OPEC heavyweights have little to worry about from the current low oil prices for the time being.

3. Задайте к выделенным предложениям все возможные вопросы.
4. Напишите прописью все числительные, встретившиеся в текстах.
5. Определите в подчеркнутых предложениях видовременную форму глагола.
Раздел VI. Из истории освоения нефтяных месторождений

1. Прочитайте и переведите текст.                    

Formation

Petroleum is formed under the earth’s surface by the decomposition of marine organisms. The remains of tiny organisms that live in the sea and to а lesser extent those of land organisms that are carried down to the sea in rivers and of plants that grow on the ocean bottoms are mixed with the fine sands and silts that settle to the bottom in quiet sea basins. Such deposits, which are rich in organic materials, become the source rocks for the generation of crude oil. The process began many millions of years ago with the development of abundant life, and it continues to this day. The sediments grow thicker and sink into the seafloor under their own weight. As additional deposits pile up the pressure on the ones below increases several thousand times and the temperature rises by several hundred degrees. The mud and sand harden into shale and sandstone; carbonate precipitates and skeletal shells harden into limestone; and the remains of the dead are transformed into crude oil and natural gas.

Once the petroleum forms, it flows upwards in the earth's crust because it has а lower density than the brines that saturate the interstices of the shales, sands, carbonate rocks that constitute the crust of the earth. The crude oil and natural gas rise into the microscopic pores of the coarser sediments lying above. Frequently, the rising material encounters an impermeable shale or dense layer of rock that prevents further migration; the oil has become trapped, and а reservoir of petroleum is formed. А significant amount of the upward-migration petroleum, however, does not encounter impermeable rock but instead flows out at the surface of the earth or on the ocean floor. Surface deposits also include bituminous lakes and escaping natural gas.

2. Перепишите следующие предложения, переведите их на русский язык, обращая внимание на функцию инфинитива.
1. It is possible to classify forty-one African countries from the point of view of industrial development into three main groups.

2. Serious measures to create а system of ecological security should be taken.

З. To protect itself, а bank generally requires collateral in excess of the amount borrowed.

3. Перепишите предложения, определите в каждом из них видовременную форму и залог глагола-сказуемого. Переведите предложения на русский язык.
1. Similar processes were observed in the petroleum sphere.

2. His project will be much spoken very soon.

З. According is often called the language of business.

4. Japanese business is facing massive and painful readjustment.

5. Interaction of supply, demand and price takes place at every level of the economy.

4. Перепишите следующие предложения, переведите их на русский язык, обращая внимание на конструкции «сложное дополнение» и «сложное подлежащее».
1. Oxford and Cambridge universities are considered to be the intellectual centers of Europe.

2. Every enterprise would like fuel and raw material to be cheap.

 5. Найдите в тексте английские эквиваленты следующих слов и выражений:
Залежи, сырая нефть, природный газ, пласт земли, формироваться на протяжении долгих лет, оседать под давлением, осадочные породы, ловушки для нефти, известняк, морские организмы, процесс начался миллионы лет назад.
6. Выпишите из текста и переведите предложения в страдательном залоге.
7. Прочитайте и переведите текст.
Exploration

In order to find crude oil underground, geologists must search for а sedimentary basin in which shales rich in organic material have been buried for а sufficiently long time for petroleum to have formed. The petroleum must also have had an opportunity to migrate into porous traps that are capable of holding large amounts of fluid. The occurrence of crude oil in the earth' s crust is limited both by these conditions, which must be met simultaneously, and by the time span of tens of millions to а hundred million years required for the oil's formation. Petroleum geologists and geophysicists, however, have many tools at their disposal to assist in identifying potential areas for drilling. Thus, surface mapping of outcrops of sedimentary beds makes possible the interpretation of subsurface features, which can then be supplemented with information obtained by drilling into the crust and retrieving cores or samples of the rock layer encountered. In addition, increasingly sophisticated seismic techniques - the reflection and refraction of shock waves propagated through the earth-reveal details of the structure and interrelationship of various layers below the surface. Ultimately, however, the only way to prove that oil is present below the surface is to drill а well. In fact, most of the oil provinces in the world have initially been identified by the presence of surface seeps, and most of the actual reservoirs have been discovered by so-called wildcatters who relied perhaps as much on intuition as on science. (The term "wildcatter" comes from West Texas, where in the early 1920s drilling crews encountered many wild cats as they cleared location for exploratory wells. Shot wild cats were hung on the oil derricks, and the wells became known as wildcat wells.)

An oil field, once found, may comprise more than one reservoir, that is, more than one single, continuous, bounded accumulation of oil. Indeed, several reservoirs may be stacked one above the other, isolated by intervening shales and impervious rock strata. Such reservoirs may vary in size from а few tens of hectares to tens of square kilometers, and from а few meter s in thickness to several hundred or more. Most of the oil that has been discovered and exploited in the world has been found in а relatively few large reservoirs. In the US, for example, 60 of approximately 10,000 oil fields have accounted for half of the productive capacity and reserves.

8. Найдите в тексте английские эквиваленты следующих слов и выражений:
Осадочный бассейн, ловушки для нефти, приборы находятся в распоряжении кого-либо, картография, бурить скважину, твёрдые породы, отражение и преломление ударных волн, с целью обнаружения сырой нефти, метод сейсмической разведки, нефтяное месторождение.
9. Задайте вопросы к выделенным словам.
10. Найдите в тексте предложения в страдательном залоге, выпишите их, подчеркните сказуемое.
11. Запишите следующее предложение в вопросительной и отрицательной формах.
Most oil wells are drilled by а rotary method first described in а British patent assigned in 1844 to R. Beart.

12. Выпишите из текста пять слов с окончанием «s» и определите, к какой части речи они относятся.
13. Прочитайте и переведите текст.
Primary Production
Most oil wells are drilled by а rotary method first described in а British patent assigned in 1844 to R. Beart. In rotary drilling, the drill string, а series of connected pipes, is supported by а derrick. The string is rotated by being coupled to the rotating table on the derrick floor. The drill bit at the end of the string is generally designed with three cone-shaped wheels tipped with hardened teeth. Additional lengths of drill pipe are added to the drill string as the bit penetrates farther into the earth's crust. 
The force required for cuttings, into the earth comes from the weight of drill pipe itself. To facilitate the removal of the cuttings, mud is constantly circulated down through nozzles in the drill bit, and then up to the surface through the space between the drill pipe and the bore through the earth (the diameter of the bit is somewhat greater than that of the pipe).

Trapped crude oil is normally under pressure; differential caused by impermeable rock it would have continued to migrate upwards, because of the pressure differential causes by its buoyancy, until it escaped at the surface of the earth. Thus, when а well bore is drilled into this pressured accumulation of oil, the оil is driven into the low-pressure sink created by the well bore in communication with the earth' s surface. As the well fills up with fluid, however, а back pressure is exerted on the flow of additional fluid into the well bore would soon stop, were no other conditions involved. Most crude oils, however, contain а significant amount of natural gas in solution, and this gas is kept in solution by the high pressure in the reservoir. The gas comes out of solution when the low pressure in the well bore is encountered and the gas, once liberated, immediately begins to expand. This expansion, together with the dilution of the column of oil by the less dense gas, results in the propulsion of oil up to the earth' s surface. In some wells, it is the pressure of subterranean water that drives the oil out of the ground.

Nevertheless, as fluid withdrawal continues from the reservoir, the pressure within the reservoir gradually decreases, and the amount of gas in solution decreases. As а result, the flow rate of fluid into the well bore decreases, and less gas is liberated. The fluid may not reach the surface, so that а pump must be installed in the well bore to continue producing the crude oil.

Eventually, the flow rate of the crude oil becomes so small, and the cost of lifting the oil to the surface becomes so great, that the well costs тоге to operate than the revenues that can be gained from selling the crude oil. The well's economic limit has then been reached and it is abandoned.

14. Выпишите из текста предложения в страдательном залоге, подчеркните в них сказуемое.
15. Выпишите из текста Причастие 1 и Причастие 2, определите их роль в предложении.
16. Выпишите из текста предложения с выделенными глаголами, определите видовременные формы этих глаголов, укажите их инфинитив.
17. Найдите в тексте английские эквиваленты следующих слов и выражений:
Нефтяные скважины, под давлением, пласт земли, природный газ, сырая нефть, роторное бурение, бурильная труба, ствол скважины, через форсунки, диаметр сверла, под давлением.
18. Прочитайте и переведите текст.
How is oil extracted?

  Geologists and surveyors search for places where crude oil could be trapped underground. After performing some specific measurements and taking samples, they drill to confirm that there is actually oil. In the early days, successfully hitting an oil field might have meant being showered by a gusher of mud and oil, with the consequent loss of the initial outpouring and the risk of explosion. However, by means of measuring instruments and special valves, today’s drilling rigs prevent this from happening. Smaller and deeper drillings are also possible today. Eventually, the pressure that makes the oil and gas emerge decreases, and it must be maintained by the injection of water, chemicals, carbon dioxide, or other gases, such as nitrogen. Depending on the zone, oil can have different degrees of density. Naturally, light oil is by far preferred, for it is easier to obtain and refine. As explained by the American Petroleum Institute, modern technology includes horizontal drilling, done virtually parallel to the earth's crust, which reduces the number of wells that must be bored. Offshore extraction, which began in 1947 in the Gulf of Mexico, greatly increased oil production. A guyed tower constructed in more than 300 metres (11.000 feet) of water in the Gulf of Mexico has been estimated to produce oil at about 65 times the production cost in the Middle East. Of course, the extraction method used has a direct effect on the price of the final product.

19. Задайте к выделенному жирным шрифтом предложению все возможные вопросы.
20. Определите видовременную форму глаголов в подчеркнутых предложениях.
21. Найдите в тексте эквиваленты следующим словам и выражениям:

     Специальные измерения, степень плотности, нефтяное месторождение, взятие образцов, измерительные приборы, буровая установка, горизонтальное бурение, конечный продукт, прямое влияние.
22. Прочитайте и переведите текст.
How is oil transported?

     In 1863 in Pennsylvania, small-diameter wooden pipelines were built for transporting oil, as they were cheaper and less cumbersome to use than 159-liter barrels moved on horse carts. In the early days, oil was stored and transported in wooden barrels, the same as those used for wine. Today's pipeline systems have evolved and multiplied. According to the Association of Oil Pipe Lines, the United States alone has a network of 300,000 kilometers of petroleum pipeline! Such pipeline systems are mainly made of metal, transport not only crude oil to refineries but also final oil products to distributors. Modern pipeline technology allows for automated systems that monitor flow and pressure. So-called intelligent pigs (devices used to inspect hundreds of kilometers of pipeline), Magnetic Flux Leakage inspection, and ultrasonic in-line inspection have also been developed. Yet, all that the ordinary user of the final products will probably see is a sign indicating that a petroleum pipeline lies underground and warning that no digging should be done at the site. As useful as it is though, a pipeline system is not practical for the transportation of large quantities of oil overseas.

Entrepreneurs found a solution for that too - immense oil tankers. These are specially designed ships as much as 400 meters long. Tankers are the largest ships to sail the oceans and are able to carry up to a million or more barrels of oil. Unfortunately, as mighty as they look, tankers have a vulnerability that has not been surmounted, as the box 28 «About Oil Spills» shows. Barges and railcars are also common means of bulk oil transportation. 

 Nevertheless, in oil's journey, transportation is only half the story. A small flame coming from a tall pipe stack or flare – which acts as a safety valve - is a good indication that you are looking at an oil refinery. Basically, in those huge refining facilities, crude oil is heated and sent to an atmospheric distillation tower, where it is separated into several fractions. These fractions range from the lightest - gases, such as butane - to the heaviest, which are processed into lubricants, among other products. But this still leaves the quest! Is oil a mixed blessing?

23. Определите видовременную форму и залог глагола в выделенных предложениях, напишите его инфинитив.
24. Ответьте на вопросы по содержанию текста.
1. In the early days, oil was stored and transported in wooden barrels, the same as those used for wine, wasn’t it?

2. What country has a network of 300,000 kilometers of petroleum pipeline?

3. What material are such pipeline systems made of?

4. What are tankers?

5. When were small-diameter wooden pipelines built for transporting oil?

25. Найдите в тексте эквиваленты следующим словам и выражениям:

Транспортировка нефти; система контроля расхода и давления; нефтеперерабатывающий завод; трубопроводная система; нефтяной танкер; факел; несколько фракций; бутан.
Раздел VII.   Бурение

1. Прочитайте и переведите текст.
General information about wells

 During operation of oil and gas fields is the rise of production operations (oil gas, brine and their mixtures) with depth to the surface. The main object of any deposit - well. The well formed as the result of drilling of the earth surface through drilling machinery and equipment. Well is a vertical, horizontal or inclined aimed mountain development, connecting the earth with a given reservoir. Well forms a channel for lifting production from the reservoir to the surface. Start well on the surface is called mouth, lateral surface - trunk, the bottom of the well- face. The distance from the mouth along the axis of the barrel to the bottom is called borehole. To strengthen the walls of the borehole from destruction and collapse in her lower part metal pipes are installed, called casing. 

   Well is a cylindrical speed channel, tapering down. On the depth of the well is divided into zones, which special names:  direction, conductor, intermediate column, production column. Direction is the initial part of the well depth of 4-8 meters. This is the thickness from 4 to 7 mm. The pipes are connected between themselves by special threaded couplings. The weight of the lowered down pipe reaches dozens of tons. The descent and ascent of the casing is made by special machinery - lifting units. Fountain well equipment is a steel thick-walled pipe structure, tees, crosses, and shut-off devices, connected with the flange bolts. All units and fittings are designed for operation at high pressures of 7; 14; 21; 35. 70 and 105 MPa. 

The weight of wellhead equipment reaches hundreds of kilograms and depends on the presence of impurities in crude production. Two types of wellhead equipment are applied: cross, commonly used in oil wells in production with no mechanical impurities; for production wells with high content of mechanical impurities different diagrams of wellhead equipment are used. Mounting and dismantling require the use of hoisting equipment.

   The space between the walls of the breed and pipe is filled with rubble stones and poured cement mortar. This site provides stability of the top plot (layer) of well, lying in the zone of breeds which are easely washed away by water. Conductor-plot is drilled for the direction of the diameter up to 900 mm. depth from 50 to 400 meters. This plot of land is fixed by casing pipe. The space between the hole wall and the outer surface of the casing poured with cement mortar is under pressure to divide the weak (porous) layers to the well.  Intermediate column is the area to be drilled for the conductor diameter of the casing string conductor and fixed casing pipes, followed by cementation of annulus by pressure. In the well depending on its depth the type of rocks and other factors may be different, as the number of intermediate соlumns.  

2. Напишите прописью все числительные, встречающиеся в тексте.
3. Задайте все возможные вопросы к выделенным жирным шрифтом предложениям.
4. Определите видовременную форму и залог глагола в подчеркнутых предложениях.
5. Прочитайте и переведите предлагаемый ниже текст, задайте 5 -7 вопросов по его содержанию. 

Classification of wells

       Depending on the purpose wells are divided into operation and exploration ones. Exploration wells are of the following categories: reference, parametric, prospecting, exploration. There are two categories of production wells: production and injection. Injection wells are intended for injection of water or gas from the surface into productive formations. Production wells are designed to extract oil or gas from production reservoirs. Fountain well is a producing well, in which the rise of oil from the bottom up to the mouth is fulfilled due to the natural energy of the productive formation. The operation of such wells is the most economically advantageous due to its simplicity and lack of energy additional costs for oil lifting. Fountain well differs 49 from the well finished by drilling. To ensure the lifting of oil in а соlumn down the special column pipe, pipe-compressor pipes (PCP) are used. Wellhead equipment is installed at the wellhead.  It serves for suspension of pump-compressor pipes lowered down into the well to seal the mouth, directions of the produced oil in the onshore pipelines and regulations of well operation mode. Column of pump-compressor pipes is the link to lift оil from the bottom of the wells to the mouth. The length of the pump-compressor (casing) reaches 3000 meters. The column consists of standard of pipes of 5 to 10m length, with external diameter of 33, 42; 48; 60; 73; 89; 102; 1 14 mm.
6. Прочитайте и переведите текст.
Electrodrilling (Part 1)

   In 1937-38, the engineers Ostrovsky and Alexandrov designed the first bottom hole electro drill. The electric motors (1.500 r. p. m) were provided with a reducing-gear for decreasing the revolutions of the bit.

   In the petroleum Industry in Russia they use electro drills 215 to 250 mm in diameters, 7.5 to 12 m long, 500 to 700 r. p. m.

   Main elements of an electro drill are: the electromotor in oil bath and spindle to transmit rotation and power to the bit: the electric motor is provided with a hollow shaft for circulating drilling fluid through to the bit.

   The shaft is thin-walled, calculated not for axial loading but for torque only. Thus, it is provided with a spindle - a short, thick-walled, strong shaft on ball bearings or rubber sup​ports. Ball bearings are lubricated by oil from the oil bath: rubber is lubricated by drill fluid in the chamber, (not oil).

7. Найдите в тексте английские эквиваленты следующих слов и выражений:
Спроектировали, инженеры, уменьшение оборотов, передавать вращение, циркулирующая жидкость, рассчитанный на, нефтяная промышленность, шарикоподшипник.
8. Расположите следующие слова по парам:

l)  bit                                    1) elements

2) electric                             2) loading

3) hollow                              3) revolutions

4) axial                                 4) motor
5) main                                 5) shaft
9. Завершите предложения:

1. Thus, it is provided…

2. Main elements…

3. The electric motors…

4. Ball bearings…

5. The electric motor,,,

10. Вставьте пропущенные слова:

1. The electric motor is provided with a … shaft for circulating drilling fluid through to the bit.

2. The shaft is …, calculated not for axial loading but for … only.

3. Ball bearings are … by oil from the oil bath.

4. In the … Industry in Russia they use electro … 215 to 250 mm in diameters, 7.5 to 12 m long, 500 to 700 r. p. m.

5. The electric motors (1.500 r. p. m) were provided with a … for decreasing the revolutions of the bit.

11. Ответьте на вопросы:

1. When did the engineers Ostrovsky and Alexandrov design the first bottom hole electro drill?

2. Why are the electric motors provided with a reducing gear?

3. What are the main elements of an electro drill?

4. Why is the electric motor provided with a hollow shaft?

5. What are ball bearings lubricated by?  

Electrodrilling (Part 2)

   An electrical swivel is fixed under the swivel, to transmit electric power to the bottom hole motor. The fluid is circulated through the drill pipes. In the USSR dozens of wells 2,000-3,000 m deep were drilled by electro drills.

   Electro drilling has technical and economic advantages over both, rotary and turbo drilling:

   1. Energy is transmitted to the bottom of the hole regardless of either the depth of the well or quantity and quality of the circulating fluid.

   2. Since the drill pipes do not rotate and fluid pressure is not high, the life of pipes is considerably increased and, hence, steel consumption per one meter of drilling is decreased.  The fluid is circulated through the drill pipes.

   3. Automation of the process is simplified, feeding of the bit is mechanized: a bottom hole inclinometers fixed over the drill makes it possible to measure constantly inclination of the well.

   4. Application of both heavy mud or air for well circulation is possible.

12. Найдите в тексте английские эквиваленты следующих слов и выражений:
Передавать электрическую энергию, технические преимущества, передается на забой, значительно увеличивается, постоянно измеряется, утяжеленный буровой раствор, давление жидкости.
13. Расположите следующие слова по парам:

1) electrical                           1) power

2) heavy                                2) mud

3) economic                          3) swivel

4) electric                              4) hole

5) bottom                              5) advantage

14. Завершите предложения:

1. The fluid is…

2. Since the drill pipes do not…

3.   Electro drilling has…

4. Energy is transmitted to…

5. Application of…

15.  Вставьте пропущенные слова:

1. In the USSR … of wells 2,000-3,000 m deep were drilled by electro drills.

2.  The fluid is … through the drill pipes.

3. Steel … per one meter of drilling is decreased.  

4. Bottom hole … fixed over the drill makes it possible to measure constantly inclination of the well.

5. Heavy … or air for well circulation is possible.

16. Составьте предложения:

1. pipes, do, not, is, The, fluid, rotate, pressure, drill, and, not, high

2. simplified, the, of, Automation, process, is

3. consumption, Steel, decreased, is, of, drilling, meter, one, per

17.  Ответьте на вопросы:

1. What transmits electrical power to the bottom hole?

2. Where is energy transmitted in electro drilling?

3. Why is the life of pipes considerably increased?

4. Are high pressure pumps required in electro drilling?

5. What is possible for well circulation?

Core drilling

   Structural drilling is aimed at the study of the geological structure of an area, at plotting structural maps of a horizon, at the search of reservoir rocks.

   To solve these questions it is necessary, to have a required number of samples of mother rock along the total depth of drilling. This is achieved by drilling structural wells and wild cats.

   Core drilling is such a type of rotary drilling in which formation is destroyed not upon the entire area of the bottom but in a circular way. This produces a column of mother rock which is called a core sample.

   Structural drilling is done from some tens of meters up to several thousand meters in depth. Rigs for core drilling may be of a rotary type and a spindle type. Rotation is transmitted from the rotary table through the kelly or less frequently from the spindle.

   Four kinds of drilling tools are used in core drilling.                                                         

18. Найдите в тексте английские эквиваленты следующих слов и выражений:
Нацелено на изучение, это достигается путем, для того, чтобы решить эти вопросы, несколько тысяч метров, вращение передается, структурное бурение, материнская порода, ведущая бурильная труба.
19. Завершите предложения:

1. Core drilling is such a type…

2. This produces a column…

3. Structural drilling is aimed…

4. Rigs for core…

5. Rotation is transmitted…

20. Составьте предложения:

1. a, sample, core, called, is, This, rock, column, produces, which, mother, of, a

2. which, produces, sample, is, called, This, of, mother, rock, a column, a core

3. of, core, may, a, type, and, a, Rigs, drilling, type, spindle, for, be, rotary

21. Ответьте на вопросы:

 1. What is the aim of structural drilling?
 2. Why is it necessary to have a required number of samples?

 3. How is formation destroyed in core drilling?

 4. What is called a “core sample”?

 5. How many meters long is structural drilling done?

Flexodrilling

   A new method of drilling - drilling on flexible drill stem (flex-stem) was put forward several years ago. The drill stem is a continuous, flexible hose manufactured in long lengths. Mud is pumped through the flex-stem. Either one turbo drill or electro drill may drive the bit which is fixed several meters below the drill collars to create weight on bit. The strong point of this method is in economy of expensive steel pipes and save in time for round trips. When the bit is pulled out, the flex-stem is wound in the storing drum.

   This drilling method and the equipment necessary for it is being elaborated and is now tested in drilling deep wells. Russia and France are earning out research in this field.

22. Расположите следующие слова по парам:

1) expensive                          l) well

2) flexible                             2) pipe

3) round                                3) collar

4) deep                                 4) hose

5) drill                                  5) trip

23. Завершите предложения:

1. Mud is pumped…

2. This drilling method…

3. The strong point…

4. A new method…

5.The drill stem…
24. Составьте предложения:

1. being, method, This, is, drilling, elaborated, now

2. bit, several, weight, The, create, is, below, collars, meters, drill, bit, on, fixed, to,  the

3. time, trips, point, The, method, saving, round, of, is, in, this, strong, for

25.  Ответьте на вопросы:

1. When was a new method of drilling on flexible stem  put forward?
2. Where is mud pumped?

3. Where is the bit fixed?

4. What is the strong point of  flexodrilling?

5. When is the flex-stem wound in the storing drum?

Drilling by the turbine method

   The turbine drilling was initiated in the USSR. In turbine drilling the bit is rotated by a turbo drill attached to the lower end о the drill string. The turbo drill is powered by a multiple-stage hydraulic turbine, which is driven by the drilling fluid. Power on the bit can be kept constant as the hole goes down. Standard rotary equipment is used, and the turbine and rotary methods are interchangeable. Turbine drilling demonstrates such benefits as:

   1. Fast penetration.

   2. Elimination of twist-off and other fishing and lost-hole hazards.

   3. Reduced drill pipe and tool joint wear.

   4. Lower mud consumption than in rotary drilling.

   5. Reduced rig wear.

   Turbine drilling is safe, fast and efficient, and will substantially reduce well cost. The turbo drill provides a hydraulic drive for the bit at the bottom of the hole and obviates the necessity for constant rotating the drill pipe.

26. Завершите предложения:

1. Power on the bit…

2. Turbine drilling is safe…

3. In turbine drilling…

4. Elimination of…

5. Standard rotary…

27. Вставьте пропущенные слова:

1. The turbo drill is powered by a … hydraulic turbine.    

2. The turbo drill provides a … drive for the bit at the bottom of the hole.

3. Turbine drilling is safe, fast and efficient, and will … reduce well cost.

4. The turbine … was initiated in the USSR.  

5.  Turbine … demonstrates such benefits as.

28. Ответьте на вопросы:

1. Where was the turbine drilling initiated?

2.  How is hydraulic turbine driven by?

3. What does turbine drilling demonstrate?

4. How will turbine drilling reduce well cost?

5. Where does the turbo drill provide a hydraulic drive for the bit? 

29. Задайте 5 типов вопросов к следующему предложению:

The turbo drill is powered by a multiple-stage hydraulic turbine, which is driven by the drilling fluid.

                                              Directional drilling

   Control of the course of a well during the process of drilling is of vital importance. For divers reasons it is frequently necessary or desirable to finish a well at some point away from a straight line drawn vertically below the rotary table. For this purpose a new technique called "directional drilling" has been developed. The system has been used in starting wells under a derrick location on land and drilling away from a straight hole into producing sand beneath the sea or to reach points situated some distance away, horizontally, from the starting point. In this event, the well must be directionally controlled during the progress of drilling from the surface location to the point selected for penetration of the producing formation. This will involve use of devices to achieve deflection of the well in the desired direction and at a suitable angle from the vertical to reach the point selected for penetration of the reservoir rock. The art of directional drilling has so far progressed that a well may be drilled into a given stratigraphic horizon within a few feet of the point selected.

30. Найдите в тексте английские эквиваленты следующих слов и выражений:
Контроль направления, процесс бурения, контролировать непосредственно, расположение на поверхности, выбранная точка, буровой ротор, достигать, коллекторская порода.
31. Расположите следующие слова по парам: 

l) rotary                              l) angle                          

2) desired                           2) direction                               

3) suitable                           3) hole                                 

4) vital                                4) table                     

5) straight                           5) importance

32. Вставьте пропущенные слова:

      1. For divers reasons it is … necessary or desirable to finish a well at some point away from a straight line drawn vertically below the … table.
      2. The system has been used in starting wells under a …location on land and drilling away from a …hole into producing sand beneath the sea.

      3. This will involve use of … to achieve deflection of the well in the desired direction.

      4. The art of directional… has so far progressed that a well may be drilled into a given … horizon within a few feet of the point selected.

33. Задайте 5 типов вопросов к следующему предложению:
The well must be directionally controlled during the progress of drilling.
Rotary drilling

   The rotary drilling method is comparatively, new. The idea of this method was intro​duced into life in 1901. In the rotary method, the hole is drilled by a rotating bit to which a force is applied. The bit is fastened to, and rotated by, a drill string, composed of drill pipe and drill collar, with new sections or joints being added as drilling progresses.

   The cuttings are lifted from the hole by the drilling fluid which is continuously circu​lated down the inside of the drill string through water courses or nozzles in the bit  and upward in the annular space between the drill pipe and the bore hole.

   At the surface the returning fluid (mud) is diverted through a series of tanks or pits which afford a sufficient period to allow cuttings separation and any necessary treating.

Periodically the drill pipe must be removed from the hole in order to replace the bit.

34. Завершите предложения:

   1. At the surface…

   2. The bit is fastened…

   3. Periodically…

   4. In the rotary method…

   5. The idea…

35. Вставьте пропущенные словa:

     1. The returning fluid (mud) is diverted through a series of …or pits which afford a sufficient period to allow … separation and any necessary treating.

     2. … the drill pipe must be removed from the hole in order to replace the bit.

     3. The bit is fastened to, and rotated by, a … …, composed of drill pipe and drill collar, with new sections or joints being added as drilling progresses.

36. Составьте предложения:

1. from, the, The, must, removed, hole, drill, pipe, be

2. string, bit, The, fastened, to, rotated, by, and, is, a drill

3. in 1901, method, into, life, introduced, idea, this, the, of, was

4. circulated, is, The, fluid, drilling, continuously

5. from, lifted, the, hole, The, cuttings, are 

37. Ответьте на вопросы:

1. When was the rotary drilling method introduced?

2. Where is the force applied in the rotary method?

3. What is continuously circu​lated down the inside of the drill string through water courses?

4. Where is the returning fluid (mud) diverted through a series of tanks or pits?

5. What must be periodically removed from the hole?

Drilling rig

   Modern drilling equipment is consolidated and classified under the term of a "drilling rig".

   A drilling rig is not a single unit, but is composed of a series of integrated parts which work together to keep the bit on bottom.

   Rotary drilling bits are available today which effectively cut through the crust of the earth. The drill string, made of tough steel pipe, turns the bit and channels the drilling fluid down to lubricate it and carry the cuttings away. The bit must be replaced when it wears out: and there has to be a connection between the surface and the bit on bottom.

   On any rig there are a large number of water, mud and air lines which must be installed. Rigs are built to certain capacities, depending on the size of the drawworks. They will drill effectively to a given depth, varying with the size of the drill pipe used, the size of the pump and weight of the casing to be run. They are usually specialized for a particular area.

   At present the assembly of the drilling equipment and derrick is done by the industrial method. The drilling equipment is mounted on three metal platforms, which are moved from one oil well location to another as need arises.                                                       

38. Найдите в тексте английские эквиваленты следующих слов и выражений:
Взаимодействующие части, соединение между поверхностью, прочная стальная труба, особая область, от одной нефтяной скважины к другой, буровое оборудование, определенная область.
39. Расположите следующие слова по парам:

1) idle                                   1) formation

2) geological                         2) gravity

3) unstable                            3) horsepower

4) specific                             4) rotation

5) hydraulic                          5) conditions

40. Составьте предложения:

1. drill, made, tough, The, pipe, string, steel, of

2. wears out, bit, replaced, be, it, when, The, must

3. certain, built, to, capacities, are, Rigs

41. Ответьте на вопросы:

1. What is classified and consolidated under the term of a “drilling rig”?

2. What does the drill string do?

3. What lines are there on any rig?

4. What does the capacity of rigs depend on?

5. How many metal platforms is the drilling equipment mounted on?

Раздел VIII. Технология добычи и переработки нефти и газа на морских месторождениях

1. Прочитайте и переведите текст. 
There are different types of production facilities, based on the depth of water

Each of these systems is designed to withstand the wide range of wind and wave forces, including severe winter storms and hurricanes. Courtesy of the U.S. Minerals Management Service, here is a description of each type of platform:

 A Fixed Platform (FP) consists of a jacket (a tall vertical section made of tubular steel members supported by piles driven into the seabed) with a deck placed on top, providing space for crew quarters, a drilling rig, and production facilities. The fixed platform is economically feasible for installation in water depths up to 1,500 feet.
 A Compliant Tower (CT) consists of a narrow, flexible tower and a piled foundation that can support a conventional deck for drilling and production operations. Unlike the fixed platform, the compliant tower withstands large lateral forces by sustaining significant lateral deflections, and is usually used in water depths between 1,000 and 2,000 feet.
 A Tension Leg Platform (TLP) consists of a floating structure held in place by vertical, tensioned tendons connected to the sea floor by pile-secured templates. Tensioned tendons provide for the use of a TLP in a broad water depth range with limited vertical motion. The larger TLPs have been successfully deployed in water depths approaching 4,000 feet.
 A Mini-Tension Leg Platform (Mini-TLP) is a floating mini-tension leg platform of relatively low cost developed for production of smaller deepwater reserves which would be uneconomic to produce using more conventional deepwater production systems. It can also be used as a utility, satellite, or early production platform for larger deepwater discoveries. The world’s first mini TLP was installed in the Gulf of Mexico in 1998. 
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The deeper the water, the more technologically advanced the equipment must be.

A SPAR Platform (SPAR) consists of a large diameter single vertical cylinder supporting a deck. It has a typical fixed platform topside (surface deck with drilling and production equipment), three types of risers (production, drilling, and export), and a hull which is moored using a taut catenary system of six to twenty lines anchored into the seafloor. SPARs are presently used in water depths up to 3,000 feet, although existing technology can extend its use to water depths as great as 7,500 feet. 
A Floating Production System (FPS) consists of a semi-submersible unit which is equipped with drilling and production equipment. It is anchored in place with wire rope and chain, or can be dynamically positioned using rotating thrusters. Production from subsea wells is transported to the surface deck through production risers designed to accommodate platform motion. The FPS can be used in ultra deep water.
 A Subsea System (SS) ranges from single subsea wells producing to a nearby platform, FPS, or TLP to multiple wells producing through a manifold and pipeline system to a distant production facility. These systems can be used in all water depths but are generally used in water depths greater than 1,000 feet.
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 A Floating Production, Storage and Offloading System (FPSO) consists of a large tanker type vessel moored to the seafloor. An FPSO is designed to process and stow production from nearby subsea wells and to periodically offload the stored oil to a smaller shuttle tanker. The shuttle tanker then transports the oil to an onshore facility for further processing. An FPSO may be suited for marginally economic fields located in remote deepwater areas where a pipeline infrastructure does not exist.
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Subsea production systems include a series of gathering lines that connect the production from multiple wells into a single processing hub, allowing the production from the wells to be transported to a platform, where the oil, gas and produced water are separated for transport to shore through a pipeline. The most sophisticated systems operate as a processing system underwater, separating the oil, gas and produced waters so the product can go directly into pipelines to shore. The equipment on the seafloor is maintained using robots, known as Remote Operating Vehicles (ROVs), which are tethered to a vessel. ROVs serve as eyes underwater for these operations, and are designed to connect to the subsea equipment. These systems are being installed at depths of almost 10,000 feet of water in the Gulf of Mexico, where deepwater development plays a significant role in current and future energy production. Using this advanced technology, producers can use a single platform to develop resources from 40 miles away.
2. Задайте все возможные вопросы к выделенным жирным шрифтом предложениям.
3. Определите видовременную форму и залог глагола в подчеркнутых предложениях.
4. Соедините следующие слова, чтобы получились словосочетания:

1) vertical           1) tower  

2) fixed               2) technology

3)  flexible          3) production

4) existing          4) cylinder
5)  energy           5) platform
5. Найдите эквиваленты следующим словам и выражениям:

Производственное оборудование; состоит из; натянутые канаты; играет значительную роль; продвинутая технология; отклонения; который снаряжен буровым и производственным оборудованием; транспортировать нефть; корпус (кожух).
Тексты для дополнительного чтения

Text 1. Renewable Energy in the English speaking countries

With hydro and biomass facilities being among the earliest assets in the portfolio, GDF SUEZ (a French multinational electric utility company) Energy North America’s roots are as a sustainable generation fleet. Renewable facilities in hydro, wind, biomass, and solar – along with pumped hydro storage – comprise 53 percent of the operating locations.

Today, GDF SUEZ Energy North America manages 32 renewable facilities powered by wind, solar, biomass, and traditional hydro technology, totaling a capacity of nearly 1,000 MW (megawatt). Additionally, two pumped hydro storage plants add another 1,153 MW to the clean energy mix. More than 80 percent of the company’s generating locations in New England and Canada are carbon-free or carbon-neutral operations.

Hydro and pumped hydro storage plants in Massachusetts, Connecticut, and Vermont constitute the greatest portion of the renewables fleet. With the ability to achieve full generation output from a shutdown condition in 10 minutes, Northfield Mountain, located in western Massachusetts, is the largest, the most flexible pumped hydro storage facility in New England and among the largest in the United States. Northfield Mountain also operates a 2 MW solar facility.

Wind generation is focused in the Canadian Maritimes and Ontario, and in late 2013, commercial operation began for the 99 MW Cape Scott Wind Farm on Vancouver Island in British Columbia.

The 10 MW Brockville Solar Facility and MW Beckwith Solar Facility, both in Ontario, are among the largest solar operations in GDF SUEZ’s worldwide fleet.

The company also operates biomass and biogas plants in New England, Michigan, and Colorado.

In the commercial business segment of renewables, North American commodities experts trade 35 types of renewable energy certificates in the United States and Canada as well as CO2 emissions allowances in the northeast United States. The purchase of these renewable products assists large industrial and commercial customers in obtaining their business sustainability goals.
Text 2. In search of new sources of energy

Two concrete blocks on the bottom of the sea off the north coast of Scotland are all that is left of the world's first attempt to build a com​mercial wave-power plant.

When the large yellow 2-megawatt generator was wrecked by waves that were meant to power it, hope died. But the dream of using wave power to generate endless "clean" electricity hasn't faded.

Wave power is not easily obtained. Researchers had a number of other devices ready to be tested in the water. They learnt lessons from the power plant mentioned above which was wrecked, just as they had from other disappointments. They revised their designs and created new ones. Today, the prospects for wave power have never looked better. For the first time, independent analysts think that the electricity which could be produced from wave power will cost less than that produced from new nuclear and coal-fired stations.

At least 15 wave-power generators are planned across the globe: nine in Europe, four in the Far East, one in the US and one in India, eight of them should be producing energy by 2000. All are robust, real​istic designs, shaped by years of trial and error.

Some international experts on wave power think it could supply more than 10 per cent of the world's electricity and help to solve shortages of drinking water by desolinating sea water. Inspired by this prospect, re​searchers in Britain have been in the vanguard of wave power research.

Text 3. North Sea oil is polluting the Baltic

The oily waters of the North Sea are polluting the Baltic.

This is the verdict of studies conducted by expeditions aboard the research ship Oceanograph. The waters of the North Sea now contain far greater amounts of harmful substances, particularly oil and oil products.

In the past the picture was quite the reserve. The currents passing through the Skagerrak and Kattegat brought oxygen into the Baltic and served as a ventilator for its waters at great depths.

The pollution of the North Sea has been caused by the rapid increase in oil extraction there. Large quantities of oil have escaped on to the northern European, particularly Scandinavian, continental shelf.

Urgent and efficient measures are needed to decrease the quantities of harmful waste thrown into the sea. All the states of northern Europe would agree with that, of course, but many aspects of the problem remain unsolved.

So far as the Baltic is concerned, the states along its shores have worked out a convention to prevent its pollution.

Text 4. Our company

TNK-BP (Tyumenskaya  Neftyanaya  Kompaniya, Tyumen Oil Company) is a major Russian vertically integrated oil company, established in September 2003 as a result of the merger of Russian companies TNK (Tyumen Oil Co.) and SIDANCO with the majority of BP’s Russian oil assets.

The company is 50% owned by BP and 50% by a group of prominent Russian investors: Alfa Group, Access Industries and Renova (AAR). The shareholders of TNK-BP also own close to 50% of Slavneft. This interest will eventually be integrated into TNK-BP.

TNK-BP is headquartered in Moscow and is governed by a multinational management team, which consists of Russian and international executives who have worked in more than 50 countries worldwide. The team combines the best of Russian and international talent and experience and includes executives from BP, TNK, Sidanco and other international companies.

Today, TNK-BP is Russia's second largest oil company. The company employs close to 100,000 people and operates in nearly all of Russia’s major hydrocarbon regions, including:

· West Siberia (in the Tyumen, Khanty-Mansiysk, Yamal-Nenetsk and Novosibirsk Regions);

· The Volga-Urals (in the Orenburg and Saratov Regions and the Republic of Udmurtia);

· East Siberia (in the Irkutsk Region); and

· The Far East (Sakhalin).

In 2004, average crude oil production totaled 1.44 million barrels per day (bpd), or 72 million tons per year. Current oil production is roughly 1.5 million bpd.

TNK-BP operates five refineries in Russia and Ukraine, and markets products through over 2,000 retail service stations operating under TNK and BP brands. Through its retail network, TNK-BP is among the market leaders in petroleum product sales in European Russia, including Moscow, and is the market leader in Ukraine.

Based on the independent reserve audit conducted by DeGolyer and MacNaughton, as of December 31, 2004 TNK-BP's proved reserves were 8 billion barrels of oil equivalent on the basis of US SEC standards (life of fields basis), and 9.0 billion barrels under SPE standards. The company aims to replace 100 % of its annual production with new reserves (all figures exclude gas).

In 2004, TNK-BP increased crude oil production by 13 %, growing above the industry average. TNK-BP’s strategy envisages annual capital investment of approximately $ 1/5 billion until 2007, excluding potential spending on asset acquisitions.

 History

On 1 September 2003, BP, one of the largest international oil companies, and Alfa Access Renova (AAR) announced the creation of a strategic partnership to jointly hold their oil assets in Russia and Ukraine. As a result, TNK-BP was created. Today, TNK-BP is Russia’s third largest oil company in terms of reserves and crude oil production.

BP and AAR each own an equal interest in TNK-BP. AAR contributedits holdings in TNK International, Onaco and Sidanco, its share in RUSIA Petroleum (which holds licenses for the Kovykta gas condensate deposit and the Verkhnechonsk oil and gas deposit), its stake, in the Rospan gas field in West Siberia (the New Urengoy and East Urengoy deposits).
Text 5. Why do we Need Oil and Gas?

Oil and natural gas are an important part of your everyday life. Not only do they give us mobility, they heat and cool our homes and provide electricity. Millions of products are made from oil and gas, including plastics, life-saving medications, clothing, cosmetics, and many other items you may use daily.

In the United States, 97% of the energy that drives the transportation sector (cars, buses, subways, railroads, airplanes, etc.) comes from fuels made from oil. Auto manufacturers are developing cars to run on alternate fuels such as electricity, hydrogen and ethanol. However, the electric batteries need to be charged and the fuel to generate the electricity could be oil or gas. The hydrogen needed for fuel cells may be generated from natural gas or petroleum-based products. Even as alternative fuels are developed, oil will be crucially important to assuring that people can get where they need to be and want to go for the foreseeable future. Barring any increase in the penetration of new technologies, alternative fuels are not expected to become competitive with oil for transportation before 2025.

In areas of the world that are still developing, businesses and individuals are demanding greater mobility for themselves and their products. In China, for example, the number of cars has been growing by 20% per year. Airports are being added in these countries as well, expanding jet fuel demand. Oil is expected to remain the primary fuel source for transportation throughout the world for the foreseeable future, and transportation fuels are projected to account for almost 57% of total world oil consumption by 2020.

World population is currently around 6 billion people, but is expected to grow to approximately 7.6 billion by 2020. That will mean a huge increase in the demand for transportation fuels, electricity, and many other consumer products made from oil and natural gas.

Natural-gas use is growing across all economic sectors. Natural gas burns cleaner than oil or coal, and this environmental benefit has encouraged its use. While decades ago, natural gas was seen as an unwanted by-product of oil and may have been wasted, its value has been recognized. Developing nations with gas reserves are finding this resource invaluable to building their economies. Most natural gas is distributed by pipelines, which is a limiting factor for remote resources that are not near the major consuming markets. Some natural gas is chilled to a liquid state (LNG) whereby it can be transported across oceans by tanker. Similarly, there is considerable development of technology to convert natural gas to liquids (GTL) to enable transportation.

The world economy runs on oil and natural gas. These fuels improve your quality of life by providing you with transportation, warmth, light, and many everyday products. They enable you to get where you need to go, they supply products you need, and they create jobs. Without oil and natural gas, quality of life would decline and people in developing nations would not be able to improve their standard of living. Does that mean that alternative energy sources are not necessary? Of course not. But it is important to acknowledge the value of oil and gas to the world economy and recognize that it will be decades before the alternatives can replace all of things that oil and natural gas contribute to our lives.
Text 6. Oil and gas reserves

Oil and gas exist in the pore spaces of rock in the subsurface of the earth. How much oil or gas can be recovered from the rock is a function of rock properties, technology, and economics. Even when it is technically feasible to remove oil or gas from a specific reservoir, the costs involved in doing so may exceed the value of the oil or gas recovered at projected prices. In this case, the oil or gas is uneconomic and will not be developed.

The total amount of oil or gas in the reservoir is called original oil- or gas-in-place. For a specific reservoir, engineers estimate this amount with information about the size of the reservoir trap and properties of the rock (which can be sampled and tested). Some of the original oil and gas deposited millions of years ago has been discovered, while some remains undiscovered (the target of future exploration).

Discovered (or known) resources can be divided into proved reserves and prospective or unproved (probable and possible) resources. "Proved reserves" are the quantities of oil or gas from known reservoirs and expected to be recoverable with current technology and at current economic conditions. Prospective resources are those that may be recoverable in the future with advanced technologies or under different economic conditions.

As noted above, three factors affect the amount of oil or gas that can be recovered from a known reservoir — rock properties, technology, and economics. While the industry cannot change the properties of the rock, it can develop new techniques to remove more oil from the rock. The industry has made significant advances to enhance recovery from known reservoirs, adding to the reserves base. When prices rise, marginal reservoirs can be developed economically, adding to the reserve base.

Reserves will also grow as more oil and gas deposits are found around the world. Continental North America and much of continental Europe have already been explored heavily, and any new discoveries are likely to be small. But many areas of the globe are largely unexplored and many large new deposits are waiting to be found. Companies have experienced major success in discovering significant new oil and gas reservoirs offshore Brazil, the Gulf of Mexico, Alaska, off the western coast of Africa, Russia, and many areas of Asia and the Pacific. These are just a few of the current areas of growth. Most observers agree that significant deposits of oil and gas remain undiscovered in the Middle East.

The oil and gas industry uses advanced technology to aid in the search for the resources that will meet growing world energy needs. Technology advances enable more accurate drilling and extraction of a higher percentage of oil and gas from each field, extending the life of each well. Advanced technology also allows development of resources that were not previously economically viable, such as deep-sea fields, unconventional natural gas, and oil and gas in very deep reservoirs. Together, these new sources of oil and gas will replace production from existing wells as they decline, and help to assure adequate oil and gas supplies to meet world energy needs for the near future.
Text 7. How does the industry find oil and gas?

Through the early 1900s, finding oil and gas was largely a matter of luck. Early explorers looked for oil seeps to the surface, certain types of rock outcrops, and other surface signs that oil might exist below ground. This was a "hit or miss" process.

But science and technology quickly developed to improve the industry's ability to "see" what lies below ground. Seismic technology uses the reflection of sound waves to identify subsurface formations. A crew working on the surface sets geophones at intervals along a straight line. Then a loud noise is created at the surface. The noise moves through the ground and reflects off of underground formations. How quickly and loudly that sound is reflected to the geophones indicates what lies below ground. This process is repeated many times. Different types of formations reflect sound differently, providing a picture of the types of rocks that lie below. If the geophones are laid out in straight lines, the results are called 2-dimensional (2D) seismic. If they are in a grid pattern, the result is called 3-dimensional (3D) seismic. Reading 2D seismic images to find possible traps and reservoir rocks was as much art as science. Today, sophisticated technology and high-speed computers help geophysicists process massive amounts of seismic data. From these data, they can develop three-dimensional underground maps that significantly improve the industry's ability to locate possible oil or gas deposits. But until a well is drilled, it is impossible to know for certain whether the resource is there, whether it is oil or gas, and whether it can be recovered in commercial quantities.

Once a company identifies where the oil or gas may be located, it then begins planning to drill an exploratory well. Drilling a well is expensive; shallow offshore wells or deep onshore wells can cost more than U.S.$10 million each to drill. In deep water offshore, or in remote areas such as the Arctic, wells can cost substantially more. Companies must analyze all of the available information in determining whether, and where, to drill an exploration well.

Even with the best technology, drilling a well does not always mean that oil or gas will be found. If oil or gas is not found in commercial quantities, the well is called a dry hole; it will be plugged with cement. Sometimes, the well encounters oil or gas, but the reservoir is determined to be unlikely to produce in commercial quantities.

New and better technology has made it possible for the industry to continue finding oil and gas with fewer wells, less waste, less surface disturbance, and greater efficiency.
Text 8. Exploration for oil and natural gas
Exploration for oil and natural gas is conducted in areas of the earth's crust known as sedimentary basins. These are areas which, at one time in the earth's development, were covered by warm seas teemed with marine life and were rimmed by lush vegetation. Over millions of years this organic plants and animal matter were buried in the sea beds and became blanketed by layer upon layer of sea shells, mud and sand. These sediments turned into rock as millions of years went by. Sand became sandstone, shells became limestone; and mud became shale. As ages passed and the waters withdrew the organic matter in these sediments was 42 converted by bacterial action, heat, and pressure into hydrocarbons. The basic elements of oil and natural gas, as well as coal, are hydrogen and carbon; hence the term hydrocarbons. Earthquakes and other natural forces buckled the earth and trapped these hydrocarbons under masses of non-porous rock. The subsurface of Alberta, the northeastern part of British Columbia, the southern half of Saskatchewan, and the southwestern comer of Manitoba consist of these oil and gas-bearing layered floors of ancient seas. This vast area supplies most of Canada's natural gas. Similar sediments are found in the Yukon, the Northwest Territories, under the Islands of the High Arctic, in pockets in southwestern Ontario, under Hudson Bay and on both the eastern and western continental shelves. Western Sedimentary Basin contains four of the most important geological structures where oil and gas may be found; and these are known to geologists as Anticlines, Fault Traps, Stratigraphic Traps and Reefs. These structures have a common characteristic - a reservoir consisting of sponge-like porous rock surrounded by impervious rock which prevents the escape of the oil and gas.

Without such structures there could be no accumulation of hydrocarbons because hydrocarbons are mobile, and can migrate through porous strata or along fissures or faults and eventually dissipate or escape to the surface. In the migration ol subsurface fluids and gases through porous rocks natural gas, being the lightest, rises to the top. This is followed by the next lightest substance, oil and thereby water. Thus a hydrocarbon reservoir will commonly contain a zone of natural gas on top, overlying a zone of crude oil, with salt water underlying the oil. 

Sedimentary basins may have been formed within any one geologic period, but most of the world’s known hydrocarbon reserves are in basins that date back to the Paleozoic and Mesozoic eras. In western Canada most natural gas reserves occur in reservoirs of the Cretaceous, Mississippian, and the Upper Devonian ages. The most important type of oil and gas trap in the western Sedimentary Basin is the reef. Reefs were built by tiny coral and other organisms in Devonian time - 350 to 450 million years ago; and grew to thicknesses in excess of 960 feet 43 (293 meters) covering areas from a few acres'(hectares) to hundreds of square miles (kilometers) in size. Animal and plant life flourished in parts of these reefs where food and water conditions were favorable and, on death, these organisms were transformed into oil and gas that migrated into the porous reefs where it was trapped by overlaying layers of impervious rock. Pattern procedure of exploration for oil and gas follows a standard pattern throughout the world. Geologists, geophysicists and geochemists study areas of interest from the air, on the ground and beneath the surface. This information helps to unravel the geological picture of the area, which aids in the later phases of exploration, and even into the development or exploitation operations, which follow the discovery well. During this initial reconnaissance, aerial photography and magnetometer and gravity surveys give searchers a three-dimensional look at the earth's surface and general information about underground rock formation. 

Geologists on the surface also study rock outcroppings for hints of what may lay thousands of feet below. If a study of this information indicates hydrocarbon potential, seismography is the next step in exploring the area. In seismic surveys explosive charges are detonated in shallow drilled holes with the energy waves reverberating down through several thousand feet of rock and bouncing back to the surface. The energy waves are picked up by geophones laid out on the surface and recorded on magnetic tape by seismographs, the same instruments that are used to measure earthquakes. It has been said these geophysical instruments are so sensitive they can measure the force of an ant’s footfall! By knowing the velocity at which energy travels through rocks of different types, and by measuring the time it takes for energy to be reflected to the surface, seismologists are able prepare contour or relief maps of the deeply buried rock formation. When the clues for geological and geophysical studies and surveys have been interpreted, the only certain way to find oil gas is to drill for it.

While geological and geophysical methods help minimize costly dry 44 holes, the element of chance makes exploration and constant and expensive gamble. Sound waves from small controlled explosions near the surface travel downward, strike underlying layers of rock, and are reflected back to the surface  where they are recorded by the seismograph. From the time required for the sound waves to travel down to the reflecting rock bed and back to the surface, the depth of the reflecting bed can be determined. These depth measurements, taken over several miles, enable geophysicists to draw a relief map of the subsurface rock layers and locate traps which could contain oil or gas. In actual practice usually 24 sound wave detectors (geophones) are used to cover up to a mile on the surface. No matter how encouraging the results of seismic survey, or how enthusiastic the reports of the geologists and geophysicists, the only sure way to determine if a structure has locked-in hydrocarbons is to drill. The decision to drill is not taken lightly by a producing company for it involves a high commitment of both capital and personnel, which may or may not result in a gas find. The object of drilling is to penetrate the porous1 sedimentary rocks underlying the field and forests to a point where geology and geophysics have indicated that those rocks may have formed a trap for crude oil or natural gas. Once the drill bit has reached the target there is no longer any doubt what’s down there: oil, or gas, or both, or salt water, or nothing but more rock.
Text 9. Drilling offshore

There are different types of drilling facilities, based on the depth of water. 

In the search for oil and natural gas under the ocean, three general types of drilling rigs are used:

• A “jackup” drilling rig is a floating barge with drilling equipment on its deck and long support legs, and is used in shallow waters up to 300 feet.

• A semi-submersible is the most common type of offshore drilling rig, used for drilling in waters more than 300 feet deep. Semi-submersibles are floating vessels supported on large pontoon-like structures submerged below the sea surface. Semisubmersibles are attached to the ocean floor using strong chains or wire cables.

• Farther offshore, specially designed rigs mounted on ships can drill a well in waters over 10,000 feet deep. These rigs float and can be attached to the ocean bottom using traditional mooring and anchoring systems or they maintain their position by using thrusters to counteract winds, waves and currents.
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