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Предисловие
В настоящее время одной из основных отличительных особенностей изучения иностранного языка в вузе студентами неязыковых специальностей является его профессионально-ориентированный характер, отраженный в учебной цели и содержании обучения. Идет поиск наиболее эффективных методов и технологий организации учебного процесса.

Особый акцент делается на организацию самостоятельной работы студента. Это вдвойне оправдано относительно изучения иностранного языка, так как специалисты говорят, что языку нельзя научить, а можно только научиться.

Данное пособие содержит текты для дополнительного, самостоятельного чтения для студентов специальности   . 
Цель пособия - развитие навыков технического перевода, накопление и усвоение лексического материала, необходимого как для чтения, так и развития навыков устной речи.
Предлагаемые тексты помогут расширить знания студентов, будущих специалистов в области нефтегазовой промышленности, по таким темам как происхождение нефти и газа, природные ресурсы; геология; разведка и разработка месторождений нефти и газа; бурение и эксплуатация скважин, добыча нефти и газа; транспорт, хранение и переработка нефти, газа и нефтепродуктов; экология. 
К текстам предлагаются предтекстовые и послетекстовые задания, которые направлены на формирование словарного запаса, преодоление трудностей перевода и приобретение разговорных навыков для общения в сфере профессиональной коммуникации.
Text 1

PETROLEUM
Pre-text exercises.

Exercise 1.
Try to answer the following questions before reading the text.

What is petroleuum?

What is its colour?

When was it first found?

What were its first uses?

Where is it used today?

Exercise 2.
Read the following words with their translation. Try to memorize them.
Coal




уголь
Sweat




пот
Devil




дьявол
Coin




придумать, ввести в употребление
Occuurrence



явление, месторождение
Caulk




конопатить, замазывать щели
Humble




незаметный, безвестный
Cornestone




краеугольный камень, основа
Opaque




мутный, непрозрачный
Sulphur




сера
Impurity




примесь
Viscosity




вязкость
Resistance




сопротивление
Density




плотность
Exercise 3.
Match the words from two columns to make word combinations. Translate them into Russian.
Specific




source
Unsaturated




sulphide
Nitrogen




oil
Major




gravity
Disagreeable



coposition
Hydrogen




hydrocarbons
Chemical




odour
Lubricating




compounds
Exercise 4.
Find in the text some international words and translate them into Russian.
Exercise 5.
Before you start translating the text, revise the following grammar phenomena: The Present and The Past Simple Passive, The Gerund, The Adjective and its degrees of comparison (comparative degree).
Exercise 6.
Now read and translate the text.
Petroleum is among the minerals that have been used by man since earliest times, certainly prior to metals and coal.

Names like ‘Sweat of the Devil’ and ‘Shining Water’ were coined by primitive peoples who made use of the unusual surface occurrences. The word petroleum is derived from the Greek word ‘petros’, meaning rock, and the Roman word ‘oleum’, meaning oil.

Earliest uses included caulking boats, fuelling lamps and preserving mummies. Written reports on petroleum come from as far back as 4000 BC and its use is well documented from countries as far apart as Egypt, China and Mexico.

The modern era can be traced back to Edwin Drake’s 1859 discovery in Pennsylvania, yet it is only in the last four or five decades that there has been any real understanding of petroleum geology.

The technology to begin perfecting the search for and exploitation of oil and gas has an even shorter history and there are still numerous questions to be answered satisfactorily. Nevertheless petroleum has progressed from humble beginnings to be a cornerstone of civilization and the key element in an international industry.

There are signs that it will continue to be a major source of the world’s energy.
The colour 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 the USSR, 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 on the impurities present. If hydrogen sulphide and other sulphur compounds are present, the petroleum will have a strong disagreeable odour. Petroleum is lighter than water. The specific gravity is influenced by physical factors and by the chemical composition of the crude oil. It varies from 0.7684 to 0.992.

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 in an instrument known as a viscosimeter, of which there are several standard makes in use at the present time. Crude petroleums are quite different in viscosity. Some are very mobile, while others, like Mexican crude, are quite viscid. 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.
After-text exercises.
Exercise 1.
Say whether the following sentences are True or False.
1. Petroleum is among the minerals that have been used by man since earliest times.

2. Earliest uses of petroleum included caulking country cottages and fuelling cars.
3. Petroleum has progressed from humble beginnings to be a cornerstone of civilization and the key element in an international industry.
4. There are signs that it will not continue to be a major source of the world’s energy.
5. The lower the specific gravity, the darker the oil.
6. The nature and composition of crude oil usually determines its colour.
7. If hydrogen sulphide and other sulphur compounds are present, the petroleum will have a strong disagreeable odour.
8. Petroleum is lighter than water.
9. Viscosity is measured with the help of refractometer.

10. The viscosity increases with the density.
Exercise 2.
Now answer the questions in pre-text Exercise 1.

Exercise 3.
Invent at least 5 your own questions of different types. Ask one of your group-mates to answer them. Then answer his questions.

Exercise 4.
Make a detailed plan of the text.

Exercise 5.
Uusing the plan, speak about petroleum and its properties.

Text 2

CRUDE OIL
Pre-text exercises.
Exercise 1.
Try to answer the following questions before reading the text.

What is a major constituuent of crude oil?

What are main types of cruudes?

What are main impurities in crudes?

Exercise 2.
Read the following words with their translation. Try to memorize them.

Appearance




внешний вид
Field





месторождение
Carbon




углерод
Residue




осадок, остаток
Yield





выход (продукции)
Naphthene




нафтен
Overlapping




совмещение, накладывание др. на др.
Sensitive




чувствительный
Exercise 3.
Before you start translating the text, revise the following grammar phenomena: The Present Simple Passive, The Participle.
Exercise 4.
Now read and translate the text.
Crudes vary widely in appearance and consistency from field to field, ranging from thin yellow-brown mobile liquids to black viscous semi-solids. However they all consist essentially of hydrocarbons which are combinations of carbon and hydrogen atoms.

Classification is based on composition and is grouped into three main types — paraffins, asphalts and mixes.

•  Parafﬁn-based crude is chieﬂy composed of isomers of parafﬁn and when distilled it leaves a residue of wax. Crudes of this type usually give good yields of high-grade lubricating oils.

•  Asphalt-based crudes are mainly composed of naphthenes and very little parafﬁn. When distilled they leave a solid asphalt residue. Crudes of this type yield lubricating oils with viscosities that are more sensitive to temperature than parafﬁn-based crudes.

•  Mixed-base crudes, as the name suggests, contain substantial proportions of both parafﬁn, wax and asphaltic matter along with some aromatic hydrocarbons.

There is considerable overlapping of these types and most crudes also contain a variety of impurities. Hydrogen sulphide and sulphur are the most common and the most problematic to the environment, and to the cost of production/reﬁning. Other impurities include carbon dioxide, nitrogen, oxygen and some trace metals.

After-text exercises.

Exercise 1.
Now answer again the questions in pre-text Exercise 1.
Exercise 2.
At home find information about products that can be obtained from paraffin-based and asphalt-based cruudes and about main processes and technologies that are used to refine these crudes.

Exercise 3.
Speak about different types of crude oil, its refining and main products obtained.
Text 3

NATURAL GAS
Pre-text exercises.
Exercise 1.
Try to answer the following questions before reading the text.

Can natural gas be found on its own or only in conjunction with oil in a reservoir?
What are major constituents of natural gas?

What is LNG?

What is the difference between liquefied natural gas and liquefied petroleum gas?

What is wet gas?

Exercise 2.
Read the following words with their translation. Try to memorize them.

Mixture




смесь
Amount




количество
Conjunction




соединение, сочетание
Store





хранить
Liquefy




сжижать
Compression



сжатие
Surface




поверхгность
Fluid





жидкость
Wet





влажный
Dry





сухой
Exercise 3.
Match the words from two columns to make word combinations. Translate them into Russian.

Gaseous




purposes
Carbon




conditions
Atmospheric



dioxide
Motor





hydrocarbons
Domestic




fuel
Exercise 4.
Find in the text some international words and translate them into Russian.

Exercise 5.
Find pairs of antonyms.

Mobile, solid, dry, high, liquid, industrial, store, wet, transport, viscous, natural, low.
Exercise 6.
Before you start translating the text, revise the following grammar phenomena: The Modal Verb “can”, The Present Simple Active and Passive.

Exercise 7.
Now read and translate the text.
Natural gas is a mixture of gaseous hydrocarbons. It is mostly parafﬁnic and consists mainly of the simplest hydrocarbon, methane. It may also contain smaller amounts of ethane, propane, butane and some pentane, as well as impurities like sulphur dioxide, carbon dioxide and inert gases like nitrogen and helium.
Natural gas is generally found in conjunction with oil in a reservoir, but it can also be found on its own.

Liqueﬁed Natural Gas (LNG)

LNG is made by simply reducing natural gas to a liquid by cooling it to minus 161 degrees Celsius. This reduces the space natural gas occupies by more than 600 times, making the product easier to transport and store.

Liqueﬁed Petroleum Gas (LPG)

Hydrocarbons, propane and butane, are gaseous under atmospheric conditions, but they can be easily liqueﬁed by slight cooling and/or compression. The resultant LPG is used as a motor fuel and an industrial fuel as well as for domestic and commercial purposes.

Condensate

Fluids are contained in subsurface reservoirs at very high pressures and temperatures. This pressure is released and temperature lowered as the ﬂuids are brought to the surface. Some of the gas content naturally condenses into a liquid during the journey and the resultant liquid is called condensate.

At normal temperatures and pressures condensate is light oil that can be reﬁned into petroleum products and is therefore sold in the same way as crude oil. Wet gas contains signiﬁcant amounts of condensate, dry gas does not.

After-text exercises.

Exercise 1.
Now answer again the questions in pre-text Exercise 1.

Exercise 2.
Invent 2 - 3 True or False sentences. Read them to you groupmates.
Exercise 3.
Choose a sentence. Ask questions of all types. Ask your partner to answer your questions.
Exercise 4.
Speak about natural gas, its composition and its uses.
Text 4

THE ORIGINS AND THE PROCESS OF PETROLEUM FORMATION
Pre-text exercises.

Exercise 1.
Try to answer the following questions before reading the text.

What are two origins of petroleum formation?
What is kerogen?

What is the critical temperature at which crude oil is formed?

When a source rock is called post mature?

What is hydrocarbon kitchen?
At what depth are the conditions the most favourable for petroleum generation?

Exercise 2.
Read the following words with their translation. Try to memorize them.

Remains




остатки
Deficiency




отсутствие, нехватка
Porphyrin




порфирин
Nitrogen




азот
Essential




важный, существенный
Conclusion




заключение, вывод
Burial





залегание
Sediment




осадок, отложение
Value





величина, значение
Compaction




уплотнение
Mature




зрелый
Threshold




пороговый, лимитный
Undergo




подвергаться, претерпевать
Entrapment




задержание, захват
Exercise 3.
Match the words from two columns to make word combinations. Translate them into Russian.

Volcanic




rock
Carbon




acid
Quiet





hydrocarbons
Amino




dioxide

Sedimentary




gases 

Petroleum




deposition
Basic





period
Organic




components
Generation




origin
Source




basin

Exercise 4.
Find in the text some international words and translate them into Russian.
Exercise 5.
Explain the meaning of the folowing words In English.

Inorganic, organic, metamorphic, hemin, chlorophyll, blood, catalyst.

Exercise 6.
Before you start translating the text, revise the following grammar phenomena: The Adjective and its degrees of comparison, The Present Simple Active and Passive.

Exercise 7.
Now read and translate the text.

An older and less popular theory proposes an inorganic origin which suggests petroleum hydrocarbons originate from volcanic gases, or even a simple reaction of carbon dioxide, water and catalysts with sunlight. Evidence for these theories is provided by methane gas which is found in volcanic gases as well as within the atmosphere of stars and in metamorphic rocks.
But most petroleum geologists believe that oil and gas originate from organic matter of both plant and animal remains under conditions of quiet deposition and a deﬁciency of oxygen.

The best pointer to the source material is the occurrence of porphyrin pigments and nitrogen in petroleum itself. The only known source for porphyrin pigments is the red colouring matter of blood (hemin) and the green colouring of plants (chlorophyll). Nitrogen is the essential component of amino acids which are basic components of animals and plants. Thus the conclusion is that plants and animals are the main source material for petroleum.

The organic origin indicates that petroleum is generated during the burial of sediment in a sedimentary basin. With increasing depth of burial the temperature of the source rock rises and, at a given heat value, the organic matter (referred to as kerogen) transforms into oil and gas. It is then driven from the source rocks during compaction in a movement known as migration.

The critical temperature at which crude oil is formed is generally in the range 110˚–130˚C. Oil is produced in the initial generation period, while gas forms at greater burial temperatures. Ultimately a source rock will be ‘burnt out’ if temperatures become too high. A source rock is mature when petroleum generation has begun, and postmature when it is burnt out. The area containing mature source rocks is often called the hydrocarbon kitchen.

Geochemical evidence also suggests that conditions favourable for signiﬁcant petroleum generation normally do not occur above burial depths of around 1500 metres from the surface, although some instances of a ‘threshold’ depth of 600 metres have been found.

Indications are that the chemical changes are brought about by the combined effects of temperature, time, pressure and also catalysts in the source rock, as well as in the rocks through which the petroleum moves. 

The petroleum may undergo further changes via all these factors after entrapment.

After-text exercises.

Exercise 1.
Now answer again the questions in pre-text Exercise 1.

Exercise 2.
Invent 2 - 3 True or False sentences. Read them to you groupmates.

Exercise 3.
Make a detailed plan of the text.

Exercise 4.
Speak about two main origins of petroleum formations. Speak about the process of petroleum formation.
Text 5
FIELD GEOLOGY
Pre-text exercises.

Exercise 1.
Try to answer the following questions before reading the text.

What are traditional methods of finding oil?

What are surface indications of hydrocarbons?
What can geologists do when the potential target is offshore?

What are more modern methods of finding oil?
Exercise 2.
Read the following words with their translation. Try to memorize them.

Succession




последовательность
Foolproof




надёжный
Effort





усилие, попытка
Scrutiny




внимаиельное изучение
Sophisticated



сложный, высокотехнологичный
Scale





масштаб
Collate




объединять, сравнивать, сличать
Outcrop




выход, обнажение
Boundary




граница
Dip





погружаться
Exercise 3.
Match the words from two columns to make word combinations. Translate them into Russian.

Visible




photographs
Surface




seep
Survey




imagery
Field





geology

Aerial





structure 
Satellite




techniques 
Exercise 4.
Find in the text some international words and translate them into Russian.

Exercise 5.
Explain the meaning of the folowing words In English.

Seismic, accumulation, risk, geophysical, model.
Exercise 6.
Before you start translating the text, revise the following grammar phenomena: The Gerund, The Future Simple Active and Passive.

Exercise 7.
Now read and translate the text.

An accumulation of oil and gas is the product of a whole series of chance events, including the presence of a source rock, burial of the source rock, a reservoir and a trap in the right geometrical and historical relationships.
Predicting if and where all these critical events have occurred in the correct succession is no simple matter, and it is certainly not foolproof. Nevertheless, the petroleum industry has built up a series of survey techniques to minimise the risks.
The traditional method of ﬁnding oil was by mapping the surface geology and studying the relationships of the various rock units. Efforts were concentrated on mapping visible structures and potential reservoir rocks in areas that had some indication of hydrocarbons — like surface seeps.

Petroleum exploration onshore still begins with a scrutiny of ﬁeld geology, aiming to understand and predict the types of rock that might be expected in the subsurface, in prospects outlined by sophisticated geophysical means. Often the geological survey will begin with a review of large scale maps of the region and all previous smaller scale maps drawn, and reports written about speciﬁc areas of interest. This will be collated with aerial photographs and satellite imagery of the region in question. Geologists identify the rocks in outcrop and, if possible, map the boundaries of rock units along with any subsurface structural features. Even when the potential targets are offshore, it is often useful to sample and study rock outcrops on land that dip down under the ocean. More recently, the combination of electronic and seismic surveys and computerisation has enabled explorers to map and construct models of the subsurface in great detail and display these on the computer screen, in an effort to understand the formation and detect the presence of potentially petroleum-bearing features.

After-text exercises.

Exercise 1.
Now answer again the questions in pre-text Exercise 1.

Exercise 2.
Invent 2 - 3 True or False sentences. Read them to you groupmates.

Exercise 3.
Find some information about modern equipment used for detecting potentially petroleum-bearing features.

Exercise 4.
Speak about traditional and modern methods and equipment used by geologists for finding oil.

Text 6
RESERVES ESTIMATES
Pre-text exercises.

Exercise 1.
Try to answer the following questions before reading the text.

Why is appraisal drilling needed?
What information can appraisal wells give to geological/reservoir engineering teams?

Are all calculations made by geologists always straightforward?

What are three factors of major importance in appraisal work?
What are usual oil and gas recoveries?

Exercise 2.
Read the following words with their translation. Try to memorize them.

Accumulation



накопление, скопление
Viable




рентабельный, перспективный
Evaluation




оценка
Estimate




оценка, пгодсчёт
Reserve




запас
Well





скважина
Site





размещать, расположить
Dimensions




размеры
Crest





гребень, верхушка
Flank





край, крыло (залежи)
Lateral




горизонтальный, поперечный
Extension




протяжённость
Penetrate




проникать
Scope





намерение, возможность
Up-dip




вверх (по восстанию пласта)
Input





полученные данные
In situ





на месте работ
Rarely




редко
Straightforward



простой, понятный
Complications



сложности
Uncertainty




неуверенность
Faulting




разрывное залегание пород
Core





буровой образец
Exercise 3.
Match the words from two columns to make word combinations. Translate them into Russian.

Exploration




saturation
Appraisal




cap
Appraisal




circumstances

Contact




data
Hydrocarbon



drilling
Pay





features
Gas





drilling
Log





point
Lithological




pay
Erosional




zone
Net





changes
Hydrocarbon



interval
Exceptional




well
Exercise 4.
Find in the text some international words and translate them into Russian.

Exercise 5.
Before you start translating the text, revise the following grammar phenomena: The Present Perfect Active, The Future Simple Passive, The Adjective and its degrees of comparison.

Exercise 6.
Now read and translate the text.
Once exploration drilling has discovered an oil and gas accumulation, appraisal drilling is needed to determine whether or not it is large enough to be commercially viable. As the drilling results come in, the geological/reservoir engineering team makes an evaluation of the discovery and an estimate of the reserves. Naturally enough, the more well data collected, the more conﬁdence can be placed in the estimate.
Appraisal wells are sited to determine the physical parameters or dimensions of the ﬁeld. For instance, if the discovery well has successfully penetrated the crest of a structure, the appraisal wells will probably be drilled down the ﬂank to establish the lateral extension in four directions by ﬁnding the oil/water contact. If the discovery well has penetrated a structural ﬂank and already established an oil/water contact, then there is scope to drill an appraisal well closer to the crest (or up-dip) to try and ﬁnd a gas/oil contact point. This can indicate the true height of the highest and lowest point of oil in the structure (the hydrocarbon interval or pay zone). Sometimes oil may not have a gas cap and this can be determined by drilling on the top (crest) of the structure. A purely gas reservoir will be indicated if the appraisal ﬁnds a gas/water contact.

Appraisal work includes input from seismic mapping, downhole log data and well tests. The results are used to determine the oil/gas, oil/water and/or gas/water contacts and to indicate the horizontal and vertical dimensions of the trap. This in turn, enables an estimation to be made of the potential volume of oil and/or gas in place (in situ). However, the calculations are rarely straightforward. Complications arise through errors or uncertainties in seismic interpretation, faulting, lithological changes and erosional features. A general rule is: the thicker the pay zone, the more continuous it is likely to be. But this is by no means absolute.

Three other factors of major importance are net pay, porosity and hydrocarbon saturation.

Net pay thickness in the reservoir or reservoirs is the interval ﬁlled with hydrocarbons, and is generally derived from core or cuttings and logs or interpretations from test results.

Porosity is the capacity of a given volume of the reservoir to hold ﬂuids. An estimate is made from the well logs and core analysis.

Hydrocarbon saturation is also derived from well logs and is the fraction of the porosity that is hydrocarbon ﬁlled. The degree of conﬁdence in the estimate varies with the type of lithology, the type and quality of the logs and the availability of data from previous wells in the area. 

Once the physical shape of the accumulation and volume of hydrocarbons in situ are known, it is possible to estimate the reserves (the proportion of hydrocarbons expected to be commercially recovered from the reservoir). Due to the nature of the ﬂuids, uncertainties in knowledge of the reservoir parameters and the limited number of wells that will be drilled, recovery is always much less than 100 per cent. For an oil ﬁeld, recovery will generally be 10–40 per cent, but it can in exceptional circumstances reach 70–80 per cent. Gas recovery is normally 50–80 per cent of the hydrocarbons in situ.
After-text exercises.

Exercise 1.
Now answer again the questions in pre-text Exercise 1.

Exercise 2.
Invent 2 - 3 True or False sentences. Read them to you groupmates.

Exercise 3.
Invent at least 5 your own questions of different types. Ask one of your group-mates to answer them. Then answer his questions.

Exercise 4.
Make a detailed plan of the text.

Exercise 5.
Uusing the plan, speak about appraisal drilling and resrves estimates.
Text 7
PIPELINES
Pre-text exercises.

Exercise 1.
Try to answer the following questions before reading the text.

What is traditional technique of offshore pipelines laying?

What is a stinger?

What is J-lay method?

What are other methods of offshore pipelines laying?
How is it possible to wegh a pipeline down?

What helps to inhibit corrosion of a pipeline?

How is internal pipe maintenance and cleaning conducted?

What is multi-phase flow?

Exercise 2.
Read the following words with their translation. Try to memorize them.

Facilitiy




оборудование, установка, центр
State-of-the-art



новейший, ультрасовременный
Offshore




на расстоянии от берега
Ensure




обеспечить
Properly




должным образом
Weld





сваривать
Designated




указанный, предназначенный
Ramp





наклонная площадка
Stern





корма, хвостовая часть
Tow





тянуть, буксировать
Feasible




целесообразный
Reel





барабан
Unroll




развёртывать, разворачивать
Integrity




целостность
Exercise 3.
Match the words from two columns to make word combinations. Translate them into Russian.

Distribution




route
Lay





cutting
Conventional



water
Sea





catcher
Bowed




noise
Appointed




system
Onshore




device
Trench




barge
Shallow




technique
Scrubbing




line
Squealing




incline
Slug





bed
Exercise 4.
Find in the text some international words and translate them into Russian.

Exercise 5.
Before you start translating the text, revise the following grammar phenomena: The Modal Verbs, The Present Simple Active and Passive.

Exercise 6.
Now read and translate the text.

Pipelines are an important part of all phases of production, from the gathering systems joining wells to process facilities and in the distribution system delivering oil and gas to reﬁneries and markets. Pipelines vary from simple steel tubes to state-of-the-art spiral-wound ﬂexible lines. They may vary in diameter from 50 millimetres to two metres.

Laying of pipelines can be expensive, particularly offshore where sophisticated techniques are used to ensure the line is properly placed. The traditional approach offshore is to weld lengths of pipe together on a lay barge and progressively lower or slide the pipeline to its designated sea bed location. The pipe is guided and supported for a short distance after leaving the lay barge by a ramp called a stinger mounted at the stern of the vessel. It is possible to lay pipe in 1000 metres of water using these conventional techniques.

For deeper water, up to 2500 metres, a J-lay method is used whereby the pipe, still welded into a continuous length on the barge, is dropped vertically and then laid on the sea bed in a bowed incline (like the letter J). Lines of up to 700 millimetres diameter have been laid in very deep water with this technique using heavy lift/lay barges.

Other methods for shallower water include welding the pipe lengths together onshore and then pulling (or towing) the completed line into the desired location as one whole unit. For smaller (up to 150 millimetres diameter) lines, it is feasible to have the pipe delivered on a reel to specially designed reel barge which then unrolls the line along the appointed route.

Onshore pipelines are also welded and laid in sections. Usually the onshore lines are buried, thus the laying operation is preceded by trench cutting and followed by burial. Many offshore lines are also buried, especially in shallow water where currents and tides may cause scouring and movement if laid on top of the sea bed.

Sometimes, if not buried, the lines are given thick outer coatings of concrete to weigh them down. However, there is no need for weight coating in very deep water as the currents are less and the increased thickness of the steel needed to withstand the higher external pressures at depth adds sufﬁcient weight to keep them in place.

Petroleum pipelines are also coated with several layers of protective material and ﬁtted with cathodic protection devices that inhibit corrosion. 

Internal pipe maintenance and cleaning is conducted by sending a scrubbing device or pig (originally named because of the squealing noise early versions made as they traversed the line) through the pipeline at regular time intervals.

Other, more sophisticated pigs are able to inspect the integrity of welds and the internal condition of the pipe as they move along.

Some pipelines, particularly from offshore oil and gas ﬁelds to shore production facilities, carry oil, gas and condensate together. This is known as multi-phase ﬂow. At the shore end of the line a device called a slug catcher (a series of parallel horizontal pipes) slows down the ﬂow and enables the iquid (oil and condensate) ‘slugs’ to be separated from the gas.

After-text exercises.

Exercise 1.
Now answer again the questions in pre-text Exercise 1.

Exercise 2.
Invent 2 - 3 True or False sentences. Read them to you groupmates.

Exercise 3.
Work in pairs. One of you works onshore, the other - offshore. Discuss different techniquues of pipelines welding and layng.
Exercise 4.
Make a detailed plan of the text.

Exercise 5.
Uusing the plan, speak about conventional methods of onshore and offshore pipelines laying and maintenance.

Text 8
OIL PIPELINES

Pre-text exercises.

Exercise 1.
Try to answer the following questions before reading the text.

What are oil pipelines used for?
What is a booster pump?

What is the main task of a pipeline operator?

What is batching?

Exercise 2.
Read the following words with their translation. Try to memorize them.

wellhead




устье скважины
gasoline




бензин
route





трасса, маршрут
maintain




поддерживать
destination




пункт назначения
batch





партия
mixture




смесь
Exercise 3.
Match the words from two columns to make word combinations. Translate them into Russian.

Crude





gasoline
Refined




station
Jet





pump
Pump





products
Booster




fuel
Unleaded




oil
Exercise 4.
Find in the text some international words and translate them into Russian.

Exercise 5.
Before you start translating the text, revise the following grammar phenomena: The Present Simple Active and Passive, The Modal verb “May”.
Exercise 6.
Now read and translate the text.

Pipelines are the most efficient method to transport crude oil and refined products. Pipelines are used to move crude oil from the wellhead to gathering and processing facilities and from there to refineries and tanker loading facilities. Product pipelines ship gasoline, jet fuel, and diesel fuel from the refinery to local distribution facilities.
Crude oil is collected from field gathering systems consisting of pipelines that move oil from the wellhead to storage tanks and treatment facilities where the oil is measured and tested. From the gathering system the crude oil is sent to a pump station where the oil is delivered to the pipeline.
The pipeline may have many collection and delivery points along route. Booster pumps are located along the pipeline to maintain the pressure and keep the oil flowing. The delivery points may be refineries, where the oil is processed into products, or shipping terminals, where the oil is loaded onto tankers.

A pipeline may handle several types of crude oil. The pipeline operator will schedule its operation to ensure that the right crude oil is sent to the correct destination. The pipeline operator sets the date and place when and where the oil is received and the time when the oil will arrive at its destination. Crude oil may also move over more than one pipeline system as it journeys from the oil field to the refinery or shipping port. 
After crude oil is converted into refined products such as gasoline, pipelines are used to transport the products to terminals for movement to gasoline stations. In addition to gasoline, product pipelines are used to ship diesel fuel, home heating fuel, kerosene, and jet fuel. Because product pipelines are used to move many different products, the different types of products are shipped in batches.

Batching is used to move two or more different liquids through the same pipeline. The liquids are transported in a series of batches. The adjoining batches mix where they come into contact. This mixed stream may be sent to refinery for re-refining, sold as a lower valued product such as a mixture of premium unleaded gasoline with regular unleaded gasoline, or sold as mixture. Many product pipelines have standard product specifications.
After-text exercises.

Exercise 1.
Now answer again the questions in pre-text Exercise 1.

Exercise 2.
Invent 2 - 3 True or False sentences. Read them to you groupmates.

Exercise 3.
Find at least two sentences with The Present Simple Passive. Make all necessary changes to transform them into The Present Simple Active.

Exercise 4.
Make a detailed plan of the text.

Exercise 5.
Uusing the plan, speak about oil pipelines and their functioning.
Text 9
NATURAL GAS PIPELINES
Pre-text exercises.

Exercise 1.
Try to answer the following questions before reading the text.

Where is gas, transported via pipelines, used?
What makes gas move through a pipeline?

Are modern natural gas pipelines automated?

What is odorant?

Why is it added to a gas system?

What concentration of gas and air mixed together is explosive?

Are odorants introduced into gas sent to petrochemical plants?

Exercise 2.
Read the following words with their translation. Try to rmemorize them.

Consumer




потребитель
Residential




бытовой
Valve





клапан
Malfunction




неисправность
Simultaneously



одновременно
Appropriate




соответствующий
Odorant




добавка, придающая запах
Hazardous




опасный
Explosive




взрывоопасный
Leak




утечка
Commodity




продукт
Exercise 3.
Match the words from two columns to make word combinations. Translate them into Russian.
Utility




discharge
Prime





action
Conditioning



point
Corrective




mover
Control




residue
Unburned




company
Troublesome



equipment
Exercise 4.
Find in the text some international words and translate them into Russian.

Exercise 5.
Now read and translate the text.

Natural gas pipelines are used to move gas from the field to consumers. Gas produced from onshore and offshore facilities is transported via gathering systems and inter- and intra-state pipelines to residential, commercial, industrial, and utility companies.

A natural gas pipeline uses pressure from compressors to move the gas through the pipeline. There were 185,744 miles of interstate natural gas pipelines in the US in 1997. Most natural gas pipelines have become so automated that they are capable of operating under command of a computer system that coordinates the operation of valves, prime movers, and conditioning equipment.

The computer receives input from each part of the system, including the conditioning and measuring equipment. In case of malfunction at any point in the process, the computer searches its programs for possible corrective actions and simultaneously sounds alarms at the appropriate control points.
An interesting aspect of natural gas pipelines is the introduction of odorants into the gas system. Natural gas is almost odorless as it comes from the well or processing facility. If the gas is destined for use as a fuel in homes or industry, a chemical called mercaptan is added to give the gas a distinctive odor so that people can easily smell it when its concentration in air reaches 1%. Gas and air mixed in this concentration are not hazardous, but a mixture containing 5% gas is explosive.

The odorant makes leaks or other unburned discharges of the gas quite evident long before a real hazard exists. Odorants injected into the gas burned in homes or industry do not create odors while burning, nor do they leave troublesome residue. Odorants are usually not introduced into gas sent to petrochemical plants where the gas is used as a feedstock for producing other commodities such as plastics, since the mercaptan will frequently interfere with the chemical process.

After-text exercises.

Exercise 1.
Now answer again the questions in pre-text Exercise 1.

Exercise 2.
Invent 2 - 3 True or False sentences. Read them to you groupmates.

Exercise 3.
Revise information given in the Text 8. Work in pairs. Discuss some peculiarities of oil and natural gas pipelines.
Exercise 4.
Make a detailed plan of the text.

Exercise 5.
Uusing the plan, speak about natural gas pipelines and their functioning.

Text 10

ENVIRONMENTAL CONTROLS
Pre-text exercises.

Exercise 1.
Try to answer the following questions before reading the text.

Can the activities of finding and producing petroleum impact the environment?
When are biocides usually used?
How can petroleum companies ensure that pollutants from ﬂare and mud pits won’t enter the natural ground water system?
How is it possible to avoid blocking or diverting natural drainage patterns?
Why is it sometimes necessary to flare excess gas from a production area?
How can petroleum companies take care of whales while performing offshore seismic survey operations?
What is the most important step in minimizing environmental impact?
Exercise 2.
Read the following words with their translation. Try to memorize them.

contributor




источник
virtually




фактически, практически
eliminate




устранять
implementation



выполнение
stringent




строгий, жёсткий
disturbance




повреждение, нарушение
ﬂare





сжигать
pit





амбар, приёмник, резервуар, яма
thicket




заросли, чаща
mangroves




мангровые заросли
cetacean




китообразные
prevailing




преобладающий, превалирующий
Exercise 3.
Match the words from two columns to make word combinations. Translate them into Russian.
Transportation



ponds
Waste





spil
Drilling




tip
Downhole




combustion
Sullage




fuels
Speedy




mammals
ﬂare





mud
complete




difﬁculties
marine




regeneration
oil





management
Exercise 4.
Find in the text some international words and translate them into Russian.

Exercise 5.
Before you start translating the text, revise the following grammar phenomena: The Present Simple Active and Passive, The Modal verb “Can”.

Exercise 6.
Now read and translate the text.

Petroleum industry conducts all exploration and production activities and provides essential petroleum products that are used for transportation fuels, electrical power generation, medicines etc. These uses of petroleum are major contributors to our present standard of living. 
The activities of finding and producing petroleum, however, can impact the environment, and the greatest impact arises from the release of wastes into the environment in concentrations that are not naturally found. 

In virtually all cases this impact can be minimized or eliminated through implementation of proper waste management.

In some cases the petroleum industry sets more stringent environmental controls on its own operations than are called for in government regulations or legislation. 

Some examples of petroleum industry moves to ensure no contamination and minimal disturbance to the environment are:

Drilling  ﬂuids — all drilling muds are ecologically tested to ensure there are no toxic effects on the surrounding environment. This involves extensive laboratory work. Biocides and oil-based muds are only used in special circumstances, where downhole difﬁculties do require their use. 


Waste disposal — regulations governing the chemical and heavy metal content of waste material are strictly adhered to particularly in offshore locations. Collected run-off water can be either treated in hydrocyclone oil/water separators on board or sent directly to shore in containers for treatment and disposal. Onshore sullage ponds, ﬂare and mud pits are lined so that pollutants have limited chance of entering the natural ground water system. 


Land care — clearance of vegetation for tracks or drilling sites is kept to a minimum to avoid erosion and to allow speedy regeneration. Seismic lines are diverted around large trees and thickets. Blocking or diverting natural drainage patterns by building raised roads or pipeline easements is avoided. Restoration of sites after use is common practice. The industry also pays special attention near sensitive areas such as mangroves, coral reefs, fauna breeding grounds and heritage areas. In many instances directional long-reach drilling is used so that drilling rigs and platforms are located well away from these sensitive areas.


Flare-stack control — ﬂaring of gas from a production area is rarely done, however, where ﬂaring excess gas is required as a safety measure, new generation ﬂare tips have been installed. These use the rush of gas to suck air into the ﬂare burner and create more complete combustion. There is also less smoke and less heat radiation produced than from earlier ﬂare types.


Cetacean avoidance — offshore seismic survey operators take a range of measures to avoid interfering with whales and other marine mammals. 

Before starting operations, visual observations are taken for a set period of time to check for cetaceans in a precautionary zone. If a cetacean is seen within that zone, the vessel must wait until the animal has moved further than three kilometres or, if it can no longer be seen, wait for 30 minutes after the last sighting within the zone before commencing operations. If a cetacean is seen within the precautionary zone during a survey, the vessel must shut down operations immediately. So-called ‘soft-starts’ are the norm in seismic operations.


Oil spill control — any oil spill has the potential to damage the environment. For instance a land spill can get into groundwater or rivers and lakes. Marine spills can cause a serious impact, especially in coastal areas because they can spread over a wide area. However the impact of a marine spill is not only to do with volume of oil involved, but also the type of oil, the climate, the prevailing weather and the geographic area.


The most important step in minimizing environmental impact are for the industry to become educated about those activities that can potentially harm the environment and to adopt an attitude of environmental responsibility - this means not just to comply with regulations but to actually protect the environment while doing business.
After-text exercises.

Exercise 1.
Now answer again the questions in pre-text Exercise 1.

Exercise 2.
Invent 2 - 3 True or False sentences. Read them to you groupmates.

Exercise 3.
Surf the Internet and find some more examples of petroleum industry moves to ensure no contamination and minimal disturbance to the environment.
Exercise 4.
Make a detailed plan of the text.

Exercise 5.
Uusing the plan and additional information, speak about exploration and production activities that can potentially harm the environment and about measures taken by petroleum industry to minimize negative impact on the environment.
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