
1 

 

Министерство образования и науки Российской Федерации 

Федеральное государственное бюджетное образовательное учреждение  

высшего образования 

 

 

Российский государственный университет  

нефти и газа (НИУ) имени И.М. Губкина 

 

Кафедра иностранных языков 

 

 

 

 

И.В. СТОЛЯРОВА, Г.В. ТИМАШКОВА 

 

 

 

OIL AND GAS PIPELINES 

 

 

 

Учебно-методическое пособие по английскому языку  

для студентов факультета проектирования, сооружения и эксплуатации  

систем трубопроводного транспорта 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Москва – 2018 

  



2 

 

CONTENT 

 
UNIT I………………………………………………………………………… 

 

 

UNIT II……………………………………………………………………….. 

 

 

UNIT III………………………………………………………………………. 

  

  

UNIT IV……………………………………………………………………….. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 

 

UNIT  1 

 

OIL & GAS TRANSPORT 

 

TEXT:   Oil & Gas Transport 

 

GRAMMAR REVISION:    Passive Voice 

               Modal Verbs 

    

SUPPLEMENTARY READING:   History of Pipelines  

       Transneft Company 

 

 

GRAMMAR REVISION 

 

Ex. 1  Read the following international words and word combinations and 

give their Russian equivalents: 

 

reservoir 

characteristics 

energy 

to accumulate 

tanker 

economic 

specific 

kerosene 

resource 

effect 

natural 

method 

electricity 

standard 

to migrate 

theory 

to maximize 

maximum 

to transport 

operation 

region 

instrument 

product 

information 

system 

technology 

function 

geopolitics 

polyethylene 

industry 

paraffin 

to inspect 

metal 

anomaly 

material 

cubic meters 

to optimize 

to model 

to isolate 

terminal 

temperature 

 

Ex. 2 Form adjectives from the following verbs by means of suffix “-able” 

and translate the resultant adjectives into Russian: 

 

to rely  

to transport  

to detect  

to observe  

to receive  
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to predict  

to accept  

to deny  

to read  

to justify  

to advise  

to desire  

 

Ex.3.Arrange the following related verbs and nouns in pairs and translate 

them into Russian: 

 

to necessitate refinery 

to store distribution 

to refine carrier 

to distribute necessity 

to carry provision 

to require storage 

to provide production 

to produce requirement 

to maintain classification 

to classify maintenance 

to comply delivery 

to compose reliability 

to treat dependence 

to depend treatment 

to rely composition 

to deliver compliance 

 

Ex.4. Translate the following sentences into Russian. Pay attention to Pas-

sive Voice: 

 

1. Pipe is a long, hollow cylinder, usually steel, through which fluids are 

conducted. 

2. Oil or gas is transferred to a pipeline by pipeline connection and then 

transported away from the field. 

3. When uncoated pipelines are flooded with seawater, the extent of corro-

sion can be considerable. 

4. Pumping stations are controlled by the specialists who communicate with 

a lot of points on the pipeline system hundreds of miles away. 
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5. Pipelines are used throughout the world for various purposes, the primary 

aim of which is safe and economic transportation of energy products like hydrocar-

bons and water supplies. 

6. In case of an accident, pipeline operators are trained to shutdown pipeline 

systems quickly and safely with the help of emergency shutdown systems. 

7. Traditional processes of automation of oil and gas industry can be divid-

ed into three main parts: automation of extraction of oil and gas, automation of pro-

cessing of oil and gas and automation of oil and gas transportation. 

8. Fuel is brought to electrical power-generating plants and factory com-

plexes by pipelines. 

9. Testing and any robotic inspection procedures are greatly simplified by 

the improved mobility of the equipment travelling down an internally coated pipe. 

10. To protect underground pipelines from corrosion external coatings and 

cathodic protection are applied. 

11. The thick layer of polyolefin, which provides a high level of damage re-

sistance, is deemed to facilitate installation under conditions of harsh environments. 

12.  Buried steel pipes for the transportation of liquid and gaseous media are 

protected against corrosion by coating with thermoplastic material. 

13.  The acoustic sensors are installed at strategic points along the pipeline 

and are responsible for reading the dynamic signals used to identify leak events. 

14.  The number and placement position of sensors are determined according 

to fluid transported, pipeline diameter, operating pressure, length of the protected 

pipeline section, position of branches and pump stations. 

15.  The development of oil and gas resources in the Arctic is based on a 

large amount of research and the use of new technologies which ensures both the 

efficient exploration and production, decreases capital costs and with all relevant 

safety and environmental norms. 

16.  Scientific and technical support for offshore oil and gas projects is made 

up by specific geographic, geological, geophysical, meteorological and climatic 

conditions, as well as engineering and the locations of the resources.                        

17.  New technology advances are focused on the need to create subsea, un-

der ice oil and gas facilities and mobile equipment for all-year drilling in frozen 

seas. 

18.  The natural gas market is divided into four segments: production, 

transport, storage and distribution, in each of these segments the quantity of natural 

gas flowing through the pipelines must be metered.  

19. Decommissioned pipelines corridors have been used by the telecommu-

nications industry as conduits for fiber optics cable. 

20. Inhibitors have been successfully applied in the oil and gas producing in-

dustry for many years.           
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Ex.5. Translate the following sentences into Russian. Pay attention to Modal 

Verbs: 

1. The sediments can contain significant amounts of organic material. 

2. Gas can be liquefied by temperature and pressure changes. 

3. Although pipelines can be built under the sea, that process is economically 

and technically demanding, so the majority of oil at sea is transported by tanker 

ships. 

4. Multi-product pipelines can be used to transport two or more different 

products in sequence in the same pipeline. 

5. Different types of equipment are to be used in various stages of depth. 

6. These instruments have to be installed along the pipeline on some specific 

locations, such as injection or delivery stations, pump stations (liquid pipelines) or 

compressor stations. 

          7. Pipelines can be controlled and operated remotely, from what is usually 

known as The Main Control Room. 

 8. This system, if successful, was to be used on hundreds of miles of planned 

pipelines over the next 10 years. 

 9. When operating, the system will have to be associated to the pipe tracker 

in order to enable the normalization of current density.  

10. The aspect that the inhibitor molecules are divided between the water and 

hydrocarbon phase has to be taken into account. 

11. In order to be able to combat the occurring corrosion with a corrosion in-

hibitor it is necessary to investigate the corrosive medium and the whole of produc-

tion. 

12. Remote Terminal Units are to transfer the field data to a central location 

in real time using communication systems. 

13. The operator can monitor the hydraulic conditions of the line, as well as 

send operational commands through the SCADA system to the field. 

14. Composed of several pieces of equipment, pipeline networks are to move 

products from location to location. 

15. The location of these compressor stations can be defined by the topogra-

phy of the terrain, the type of product being transported, or operational conditions 

of the network. 

16. With these valves the operator can isolate any segment of the line for 

maintenance work. 

17. Gas may be used directly on site to generate electricity or piped to a re-

mote generating station. 

18. Small fields may require storage facilities on site, and road tankers 

transport the product to refineries. 

19. Liquid pipeline can be used to move different kinds of liquids. 

20. Larger fields may require additional wellhead sites linked by pipelines. 
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21. These distribution pipelines have to be taken the products to the final 

consumer. 

22. There are three steps which should be considered to obtain a safe pipeline 

crossing: 1) The selection of the site; 2) the design of a safe crossing profile; and 3) 

the preparation of construction plans and specifications. 

 

 

Words to the text "Oil & Gas Transport" 

 

1. pertain to (v) относиться, иметь отношение 

 to pertain to the topic,  the enthusiasm pertaining to youth 

 These arguments don’t pertain to the topic. 

 Innovative technologies applied by this company cover all 

the operations pertaining to oil and gas transportation. 

2. versatile (adj) универсальный, многофункциональный 

 versatile building material,   versatile inventor, versatile per-

sonality, versatile carrier 

 Versatile carriers are used to transport petroleum products 

from refineries to markets. 

3. array (n) ряд, совокупность 

  array of factors – ряд факторов 

  The development of the super tanker came about due to an 

array of factors including strong competition among ship 

owners. 

4. bulk liquid cargo наливной груз 

 A tank vessel is constructed to carry bulk liquid cargo. 

5. necessitate (v) делать необходимым, требовать 

 to necessitate changes,  to necessitate measures 

  Determining whether a set of requirements has been success-

fully implemented necessitates extensive testing. 

6. tug/supply vessel судно обеспечения 

 multipurpose supply vessel,  platform supply vessel 

 A primary function of a platform supply vessel is to transport 

supplies to the oil platform.  

7. anchor-handling 

vessel  

вспомогательное судно для установки якорей 

 Anchor-handling vessels differ from platform supply vessels. 

8. ensure (v) обеспечивать, гарантировать 

 to ensure access,  to ensure safety of operations 

 Maintenance of a pipeline ensures its safe operation. 

  Pipeline companies undertake safety measures to ensure the 

integrity of their pipeline systems. 
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9. gathering pipeline  коллекторный трубопровод 

The nation’s pipeline network is estimated to include 200,000 

miles of gathering pipelines.   

 Gathering pipelines are necessary to transport natural gas for 

further processing. 

10. trunk 

/transportation 

/transmission/ 

pipeline  

магистральный (транспортный)  трубопровод 

 It is known that transmission pipelines distribute natural gas 

from an onshore station, via compressor stations to storage 

centers or distribution points. 

  Transportation pipelines consist of mainly long pipes with 

large diameters, moving products (oil, gas, refined products) 

between cities, countries and even continents. 

11. distribution pipe-

line  

распределительный трубопровод 

 Distribution pipelines are known to deliver natural gas to 

consumers. 

12. sub-sea pipeline  подводный трубопровод 

 The primary physical factor to be considered in sub-sea pipe-

line construction is the state of the seabed. 

13. rigorous (adj) строгий, тщательный 

 rigorous theory,  rigorous data,  rigorous inspection, rigorous 

model 

  Rigorous inspection of a pipeline provides safety of trans-

portation.   

  Rigorous thermal models of a pipeline are used to determine   

properties of fluids in pipes. 

14. stringent (adj) строгий, жесткий 

 stringent standards of compliance,  stringent requirement 

  Stringent standards of compliance help to prevent and con-

trol pipeline oil leaks. 

  There are stringent requirements to pipelines operation 

15. pipe-fitter (n) рабочий по ремонту трубопровода 

industrial pipe-fitter-монтажник - технологического трубо-

провода 

16. assembling-fitter  слесарь-монтажник 

 instrumentation equipment assembling-fitter – слесарь-

монтажник приборного оборудования 

17.  diagnostician (n) контролер, специалист по диагностике 

18.  maintenance  

inspector 

инспектор по техническому обслуживанию 

19.  reliability in-

spector 

инспектор службы обеспечения надежности 
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20.  dispatcher (n) диспетчер трубопровода 

21.  hull (n) корпус 

 tanker hull 

  The earliest construction of tank vessels used single hulls.   

 Next year only double hull crude oil tankers may be used in 

the USA.   

  One of the major concerns in the safe transport of bulk liquid 

cargoes by tank vessel is the stress on the hull. 

22.  electric arc-

welding process  

дуговая электросварка 

 Pipes are connected using an electric arc-welding process. 

23. route маршрут, трасса 

Compressor stations are spaced in agreement with hydraulic 

calculations along the gas pipeline route. 

24. fossil fuel ископаемое топливо  

One should remember about environmental issues related to 

large-scale fossil fuel combustion. 

25. personnel штат, специалисты, персонал 

Natural gas detecting equipment is periodically used by pipe-

line personnel on the surface to check for leaks. 

 

 

Text 

 

Oil & Gas Transport 

 

The International energy market is dependent upon reliable transport. Trans-

portation and storage in the oil and gas industry pertains to the movement of crude 

oil from the oil fields (where oil has been discovered) to refineries (where oil is fur-

ther processed), to storage areas, where the petroleum products are stored for dis-

tribution and emergency reserves. The transportation and storage industry is a very 

complex system. In its raw state, crude oil is transported by two primary modes: 

tankers, which travel inter-regional water routes, and pipelines where most of the 

oil moves through for at least part of the route. Once the oil has been separated 

from natural gas, pipelines transport it to another carrier or directly to a refinery. 

Petroleum products often travel from the refinery to market across the water in 

tankers and barges. Improvements in the design of tankers have resulted in the de-

velopment of versatile carriers capable of transporting a wide array of bulk liquid 

cargoes. 

 The added requirements of the offshore oil industry, particularly the vessels 

providing services to this industry, have necessitated the use of tug/supply and 

tug/supply/anchor-handling vessels. On land oil products are moved by pipelines, 
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tank trucks and railroad tank cars. Contrary to oil, natural gas is mostly transported 

by pipelines. This is because the volume of natural gas, for the same amount of en-

ergy, is 600 times larger than that of oil. In addition to moving oil from production 

to distribution, the transportation and storage industry also plays a vital role in the 

system of global oil trade. 

Pipelines are the most efficient means of transporting crude oil, hydrocarbon 

products, CO2, natural gas, liquid petroleum gas and other important fossil fuels - 

as well as raw materials and products - speedily, safely and smoothly. Tens of mil-

lions of tons of oil are transported every year by pipes. 

Pipelines are to be constantly and reliably operated and monitored in order to 

ensure maximum operating efficiency, safe transportation, minimal down times and 

to maintain environmental and quality standards. 

In general, pipelines can be classified in three categories depending on pur-

pose.  Gathering pipelines collect products from sources, such as wells on land or 

offshore. These systems transport the product to storage, refinery or gas processing 

plant (such as treatment for gas or refining for petroleum). Gathering pipelines are 

a group of smaller interconnected pipelines forming complex networks. In this 

group pipelines are usually short – a couple of hundred meters – and with small di-

ameters. Trunk (transportation, transmission) pipelines transport large quantities 

of liquids or natural gas over long distances. Transmission lines deliver crude oil to 

distant power plants, large industrial customers and to municipalities for further 

distribution. Distribution lines are a part of natural gas systems. They are com-

posed of several interconnected pipelines with small diameters and used to take the 

products to the final consumer. 

Pipelines are generally the most economical way to transport large quantities 

of oil, refined oil products or natural gas over land. Compared to shipping by rail-

road, they have lower cost per unit and higher capacity. Besides, pipeline systems 

are the safest means to move oil and gas. Although pipelines can be built under the 

sea (sub-sea pipeline), this process is economically and technically demanding.  As 

a result, transportation and storage represent a labyrinth of sophisticated processes 

that include rigorous inspections, stringent standards of compliance, regulations 

generated from industry initiatives and government mandates for the design, con-

struction and maintenance of pipelines, and the selection of qualified crew and per-

sonnel. There are a lot of specialists engaged in pipeline operation field:  pipe-fitter, 

assembling-fitter, diagnostician, maintenance inspector, safety engineer, reliability 

inspector and dispatcher-an employee responsible for scheduling movement of oil 

and gas through pipelines. Moreover, safety, efficiency, tanker hull strength and 

pipeline integrity are critical concerns, particularly as they relate to environmental 

issues such as fires, oil spills, and oil leaks. 

Pipelines can range up to 36 inches (92cm) in diameter and even larger, with 

some of the largest pipelines carrying more than one million barrels of oil daily. 
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Pipelines cross all kinds of territories and in all parts of the world. They are con-

nected using an electric arc-welding process. They are built to withstand large 

amounts of pressure of 1,000 pounds per square inch and heavy duty machines are 

responsible for fitting them within the contours necessary for their laying in all 

types of terrain. Strategic planning involves determining the shortest and most eco-

nomical routes where they are built, the number of pumping stations and natural 

gas compression stations along the line. Stocks are needed to keep the global sup-

ply system operating and therefore are keys to the right products being delivered to 

the right location at the right time. 

 

Ex1. Pick out from the text the synonyms of the following words. 

 

to refer  

oil processing factory  

principal  

to observe standards    

associated with  

to resist pressure  

to include  

strict  

 

  

Ex.2. Complete the sentences according to the text. 

 

1) Reliable transport is a key for… 

2) Crude oil is transported by two primary modes: 

3) Petroleum products travel from the refinery to market across the water 

in… 

4) On land oil products are moved by… 

5) Gathering pipelines collect products from sources, such as… 

6) Pipelines can be built under the sea, however… 

7) Pipelines are constantly and reliably monitored in order to... 

 

  

Ex3. Find in the text English equivalents to the following: 

 

Коллекторные трубопроводы представ-

ляют собой группу взаимосвязанных 

нефтепроводов, которые образуют 

сложную трубопроводную сеть 

 

В перевозках на шельфе используются  
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суда типа буксиров   

Лабиринт комплексных процессов 

включает в себя строгие стандарты соот-

ветствия   

 

Квалифицированные специалисты  отве-

чают за планирование  движения нефти 

и газа по трубопроводу 

 

Некоторые крупные нефтепроводы про-

пускают более одного миллиона барре-

лей нефти ежедневно 

 

Танкеры и баржи перевозят нефть по 

межрегиональным водным путям 

 

Стратегическое  планирование подразу-

мевает определение кратчайших и 

наиболее экономных путей 

 

Трубопроводы могут варьироваться до 

36 дюймов в диаметре   

 

По земле нефтепродукты перевозят с 

помощью трубопроводов, авто- и желез-

нодорожных цистерн   

 

 

 

Ex4. Translate into Russian: 

 

a)  The following word combination: 

 

 Versatile carriers capable of transporting bulk liquid cargoes  

 The most efficient means of transporting crude oil, hydrocarbon products, CO2, 

natural gas, liquid petroleum gas and other fossil fuels   

  

 Industry  initiatives and government mandates for the design, construction and 

maintenance of pipelines 

 Constantly operated and reliably monitored 

 

 b) The following sentences: 

  

 Pipes are connected through the electric arc-welding process.  

 New requirements necessitated the use of tug/supply and tug/supply/anchor-

handling vessels.  

 Heavy duty machines ensure fitting   pipes within the contours.  
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 Compared to shipping by railroad, pipes have lower cost per unit and higher 

capacity.  

 The most economical routes include the number of pumping stations and natu-

ral gas compressor stations along the line. . 

 Stocks are keys to the right products being delivered to the right location at the 

right time. 

 Building pipelines under the sea is economically and technically demanding.  

 Transmission lines deliver crude oil to distant power plants, large industrial 

customers and municipalities for further distribution.  

     

Ex.5. Translate the following into English: 

 

Нефтяные запасы обеспечивают бес-

перебойную работу глобальной сети 

энергоснабжения   

 

Трубопроводы классифицируются по 

трем основным категориям в зависи-

мости от их назначения 

 

Основными задачами промышленно-

сти являются эффективность эксплуа-

тации, надежная транспортировка и   

минимальные простои 

 

Коллекторные трубопроводы получа-

ют нефть из нефтяных скважин на 

земле и на шельфе 

 

Трубопроводы должны строго соот-

ветствовать контурам для обеспечения 

их пролегания по всем видам местно-

сти   

 

Распределительные трубопроводы со-

стоят из нескольких взаимосвязанных 

трубопроводов сравнительно малых 

диаметров 

 

Магистральные трубопроводы транс-

портируют большие объемы жидких 

нефтепродуктов и природного газа на 

большие расстояния 

 

 

Ex.6. Answer the following questions. 
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1) How is crude oil transported?   

2) What purpose do the transmission lines serve? 

3) How are transportation and storage processes regulated? 

4) What is the maximum amount of oil transported by pipes throughout the 

year? 

5) What does strategic planning in oil transportation involve?   

6) Why are pipelines likely to be the main means of oil transportation? 

7) Why are issues such as safety, efficiency and pipeline integrity important? 

 

Ex.7. Translate the following sentences into English. 

 

1) При одинаковом количестве производимой энергии объем природно-

го газа в 600 раз превышает объем нефти. 

2) Посредством магистральных трубопроводов нефть поставляется от-

далённым электростанциям, промышленным комплексам и муниципалитетам 

для дальнейшего распределения. 

3) Танкеры улучшенных конструкций перевозят широкий спектр раз-

личных жидких грузов.   

4) Транспортировка и хранение нефтепродуктов производятся согласно 

строгим инструкциям, стандартам соответствия, отраслевым и правитель-

ственным предписаниям. 

5) Регулярная и надежная эксплуатация и контроль эксплуатационного 

процесса необходимы для обеспечения максимальной эффективности трубо-

проводов и соблюдения стандартов качества и охраны окружающей среды.    

6) Трубопроводы обеспечивают быструю, надежную и бесперебойную 

транспортировку сырой нефти, жидких нефтепродуктов, углекислого и при-

родного газа и сырьевых материалов.   

7) Трубы рассчитаны на высокие нагрузки давления - до 1,000 фунтов 

на квадратный дюйм. 

 

Ex. 8. Agree or disagree with the following statements: 

 

1) Crude oil is moved from the fields to refineries and to storage areas. 

2) Modern pipelines transport crude oil directly to the refinery without sepa-

ration the latter from natural gas. 

3) Distribution lines are composed of several interconnected pipelines and 

used to take products to the final consumer. 

4) Pipelines cannot cross all kinds of territories in all parts of the world. 

5) Pipelines are the safest and fastest way of oil transportation.   

6) Trunk pipelines deliver oil to distant power plants, large industrial cus-

tomers and municipalities. 
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7) Gathering pipelines are a part of natural gas systems. 

 

Ex.9. Match English and Russian equivalents: 

 

26. 1.Машинист-краноукладчик 1. Assembler 

27. 2.Машинист пневматической установки 2. Erector 

28. 3.Машинист установки по продавлива-

нию и горизонтальному бурению грун-

та 

3. Excavator operator 

29. 4.Машинист экскаватора 4. Pipe jacking/micro tunneling operator 

30. 5.Монтажник (при сооружении трубо-

провода) 

5. Compressed air system operator 

31. 6.Монтажник (при эксплуатации тру-

бопровода) 

6. Industrial pipelines erector (installer)  

32. 7.Монтажник оборудования предприя-

тий  нефтяной промышленности 

7. Erector of technological equipment 

33. 8.Монтажник технологических трубо-

проводов 

8. Motor mechanic 

34. 9.Моторист (машинист) 9. Slinger 

35. 10. Стропальщик (при сооружении 

трубопровода) 

10. Rigger 

36. 11. Стропальщик (при  эксплуатации 

трубопровода) 

11. Pipe layer operator 

37. 12. Сварщик-оператор 12. The non-destructive testing inspector 

by magnetic and ultrasonic control 

38. 13. Машинист трубоукладчика 13. Insulation worker 

39. 14. Наладчик приборов, аппаратуры и 

систем автоматического контроля, ре-

гулирования и управления (наладчик 

КИП и автоматики) 

14. Inspector of quality of oil and oil 

products 

40. 15. Дефектоскопист по магнитному и 

ультразвуковому контролю 

15. Inspector of technological process 

41. 16. Контролер по качеству нефти и 

нефтепродуктов 

16. Welding operator 

42. 17. Изолировщик 17. Engine driver of gas turbines 

43. 18. Контролер технологического про-

цесса 

18. C&I adjuster  

44. 19. Машинист береговых наносных 

станций 

19. Driver-crane operator 

http://universal_ru_en.academic.ru/397048/technological


16 

 

45. 20. Машинист газотурбинных устано-

вок 

20. Engine driver of offshore pumping 

stations 

46. 21. Монтер по защите подземных тру-

бопроводов от коррозии 

21. Fitter for the protection of under-

ground pipelines from corrosion 

 

Ex.10. Speak on the following topics: 

 

1) Main types of transportation and storage of oil and oil products. 

2) Main characteristics of pipelines. 

3) The safety of pipelines operation and how it is ensured. 

4) The personnel working in the pipeline operation field. 

 

 

 

SUPPLEMENTARYREADING 

 

Text1 

 

History of Pipelines 

 

Read the text and do the tasks that follow the text. 

 

For thousands of years, pipelines have been constructed in various parts of 

the world to convey water (water-supply system) for drinking and irrigation. This 

includes ancient use in China of pipe made of hollow bamboo and the use of aque-

ducts by the Romans and Persians. The Chinese even used bamboo pipe to transmit 

natural gas to light their capital, Peking (Beijing), as early as 400 BC. 

A significant improvement of pipeline technology took place in the 18th cen-

tury, when cast-iron pipes were used commercially. Another major milestone was 

the advent in the 19th century of steel pipe, which greatly increased the strength of 

pipes of all sizes. The development of high-strength steel pipes made it possible to 

transport natural gas and oil (petroleum) over long distances. Initially, all steel 

pipes had to be threaded together. This was difficult to do for large pipes, and they 

were apt to leak under high pressure. The application of welding to join pipes in the 

1920s made it possible to construct leak-proof, high-pressure, large-diameter pipe-

lines. Today, most high-pressure piping consists of steel pipe with welded joints. 

Major innovations since 1950 include introduction of ductile iron and large-

diameter concrete pressure pipes; use of “pigs” to clean the interior of pipelines and 

to perform other duties; “batching” of different petroleum products in a common 

pipeline; application of cathodic protection to reduce corrosion and extend pipeline 

life; use of space-age technologies such as computers to control pipelines and mi-
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crowave stations and satellites to communicate between headquarters and the field; 

and new technologies and extensive measures to prevent and detect pipeline leaks. 

Furthermore, many new devices have been invented or produced to facilitate pipe-

line construction. These include large side booms to lay pipes, machines to drill 

under rivers and roads for crossing, machines to bend large pipes in the field, and X 

rays to detect welding flaws. 

 

Task 1. Give the Russian equivalents to the following words and word 

combinations and use them in sentences based on the text. 

 

- to convey water for, commercially, the advent of steel pipe, to be threaded 

together, to be apt to leak, make it possible,  "pigs", "batching" 

 

Task 2. Give the English equivalents to the following word and word com-

binations and use them in the sentences based on the text. 

 

- усовершенствование технологий, применение сварки, ковкий металл, 

внутренняя сторона трубопровода, продлить срок службы трубопровода,  

применение катодной защиты, передовые технологии, определить и предот-

вратить утечки на трубопроводе,   боковая стрела трактора-трубоукладчика 

 

Task 3. Make up a plan of the text in the form of questions. Retell the text 

according to your plan. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 

Text 2 

 

Oil Transporting Open Joint-stock Company “Transneft” 

 

Read and translate the following text. Fill in the gaps with appropriate 

words from the box. Then do the tasks bellow. 

 

research, personnel, modern technologies, ensures, reliability, minimize, safety,  

estimated, partner, deposits, consumers, derivatives, projects, energy resources,  

carrying, activity 
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Transneft has been ____________ out a mission of state importance - trans-

portation of hydrocarbons and their ____________ , alongside with active devel-

opment of the oil and oil products pipeline system of Russia, establishment of new 

routes for transportation of ____________ to domestic and international 

____________ . JSC “Transneft” is a subject of national monopoly,100% of its 

voting shares being owned by the state. Standards and principles of corporate man-

agement adopted by the Company enable it to be efficient in operating the existing 

trunk pipelines and to fund further development of the pipeline system based on the 

state's strategic priorities and needs of oil producing and refining companies. The 

system of pipelines built by Transneft affords more flexibility in allocation of oil 

volumes extracted from different ____________ scattered across Russia's regions. 

Besides, the Company, through implementation of its projects, gives a powerful 

impetus to economic and social development of these regions.  

The total length of Transneft’s system of oil and oil products trunk pipelines 

is about 70.000 km. It comprises 487 pumping stations, 1791 storage tanks for oil 

and oil products with a total volume of 22.38 million cubic meters. The Company 

has oil ports at the Black Sea, the Gulf of Finland and the Pacific Coast. 

             JSC "Transneft" has a great potential in scientific, ____________, experi-

mental, engineering and production fields. It develops and introduces 

________________________ of construction and operation, cutting- edge inspec-

tion methods; Transneft is in permanent search for innovative solutions. The Com-

pany is pursuing a deliberate policy of education of highly qualified working 

____________, engineers and technical specialists. The Company’s ____________ 

is aimed at continuous improving of the operational ____________ and 

____________ of oil pipeline transportation facilities. As a result, the oil pipeline 

system of Russia meets the highest requirements for reliability and ____________ 

continuous supply of oil. All projects undergo the strictest procedures of govern-

mental appraisal, including those for environmental safety and technical solutions 

adopted in order to ____________ the oil pipelines’ impact on the environment. At 

present, emergency hazard at the Company’s oil pipelines is ____________ as the 

lowest in the world. Transneft boasts its reputation of a reliable business 

____________ for companies of oil, gas and other industries. The financial activity 

of the Company has become more transparent during the last years, which makes it 

attractive for domestic and international investors. 

Transneft’s ____________ of the last few years have been those of a great 

geopolitical significance, like the first and second phases of the Eastern Siberia - 

Pacific Ocean Pipeline System, its branch to China (the Skovorodino - Mohe Oil 

Pipeline), Kozmino Specialized Oil Sea Port, Purpe - Samotlor Trunk Pipeline, the 

second phase of the Baltic Pipeline System with its terminal point at Ust-Luga Port. 
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Task 1.  Translate the following into Russian  

 

 pumping, coordination and management of pipeline transportation of oil 

and oil products through trunk   pipelines across Russia and abroad; 

 preventive, inspection and emergency repair works on oil and oil products 

pipelines; 

 coordination of steps for comprehensive development of trunk pipeline 

network and of related facilities; 

 cooperation with international pipeline transportation companies for the 

purposes of oil and oil products transportation in accordance with intergovernmen-

tal agreements; 

 coordination of steps for solution of scientific and technological progress 

issues in pipeline transportation, introduction of new technologies and materials; 

 raising funds for development of production capacities, expansion and re-

building of Transneft subsidiaries’ facilities; 

 organization and provision of environmental safety measures at the location 

of trunk pipeline transportation facilities. 

 

Task 2. Write down 7 general / special questions on the contents of the text. 

Present them in class. 

______________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Task 3. Write down a brief summary of the text. 

______________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

_______________________________________________________________ 
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UNIT 2 

 

PIPELINE CONSTRUCTION 

 

TEXT:   Pipeline Construction 

 

GRAMMAR REVISION:    Participle 

      Participial Constructions 

        

SUPPLEMENTARY READING:  Pipeline Technology 

      Pipe Welding 

      Pipeline Components 

 

 

GRAMMAR REVISION 

 

Ex. 1  Read the following international words and word combinations and 

give their Russian equivalents: 

 

planning process                         specification               crane 

bulldozer                                      consultation               to isolate 

contour                                         phase                        methanol 

type of substrate                          to identify                   diameter 

control barriers                             corrosion                   minimum 

 construction                                  project                      component 

 

Ex. 2 Form nouns from the following verbs by means of suffix   “- tion” 

and translate the resultant nouns into Russian: 

 

to specify  

to consult  

 to determine  

 to select  

 to construct  

 to prepare  

 to compose  

 to isolate  

 

Ex 3. Translate the following sentences into Russian. Pay attention to 

forms of Participles: 
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1) Having been cleaned at the gas processing plants, natural gas is com-

pressed prior to moving into large transmission pipelines consisting of steel pipes. 

 2) Arc welding is a common process used for connecting pipes. 

3) Having been carried by pipelines large quantities of liquids and gases need 

to be kept at controlled conditions to ensure they do not pose a risk to the public 

and the environment. 

4) Pipelines are classified as either seamless, seam-welded or flange jointed, 

depending on method of joining. 

5) Pipe inspection is usually performed by special gauges, while scraping 

cleaners known as pigs (or go-devils) clean any residue built up in the pipes. 

 6) Signs on the surface above natural gas pipelines indicating the presence of 

underground pipelines to the public reduce the chance of any interference with the 

pipeline. 

7) Smart pigs are intelligent robotic devices propelled down pipelines to 

evaluate the interior of the pipe. 

 

Ex 4. Translate the following sentences into Russian. Pay attention to Par-

ticipial Constructions: 

 

1) The construction of pipelines differs considerably between offshore and 

onshore, offshore pipelines being typically constructed by assembling pipeline sec-

tions on a lay barge and lowering the pipeline string to the lake or sea bottom as the 

barge follows the pipeline route. 

2) The pipeline successfully laid in the trench, crews begin backfilling the 

trench. 

3) The acquisition of the right-of-way having been completed, the pipeline 

developer can undertake necessary geotechnical investigations and collect other da-

ta along the route needed for the design of the pipeline. 

4) Installing a pipeline is much like an assembly line process, with sections 

of the pipeline being completed in stages. 

5) The welds being completed, a coating crew coats the remaining portion of 

the pipeline before it is lowered into the ditch. 

 6) The trenches are typically five to six feet deep, the regulations requiring 

the pipe to be at least 30 inches below the surface. 

7) The pipeline having been installed and covered, extensive efforts are taken 

to restore the pipeline's pathway to its original state, or to mitigate any environmen-

tal or other impacts that may have occurred during the construction process. 

8) In cultivated areas, the topsoil over the trench is removed first and kept 

separate from the excavated subsoil, a process called topsoiling.   

9) Soil is returned to the trench in reverse order, with the subsoil put back 

first, followed by the topsoil.   
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10) Pipelines cannot be constructed overnight, and the entire construction 

process can taking up to 18 months. 

11) In natural gas producing fields, small-diameter pipes gather the raw natu-

ral gas from the producing well and transport it to a gas processing facility, water, 

impurities and other gases, such as sulphur, being removed. 

 

Words to the text  "Pipeline Construction" 

 

1. in advance заранее, заблаговременно, до 

This project should be prepared in advance. 

payment in advance – предоплата 

to warn in advance – предупреждать заранее 

2. right-of-way 

(ROW) 

трасса трубопровода 

to stake the right-of-way – наметить трассу трубопровода 

surveying and staking of the right-of-way – исследование и 

разметка трассы трубопровода 

Thorough research of relevant land and survey records forms 

the foundation of a right-of-way survey. 

3. stockpile(v) Укладывать в штабеля, штабелировать 

While preparing right-of-the way top soil is to be removed 

and stockpiled. 

4. reclamation (n) восстановление, рекультивация (земель); утилизация, пе-

реработка 

reclamation work – восстановительные работы 

wastewater reclamation – очистка воды 

reclamation industry, waste water reclamation 

Waste water reclamation is necessary for environmental pro-

tection. 

5. ditch 

 

ditcher (n) 

траншея, канава 

The lowering- in crew sets the pipe in the ditch. 

траншеекопатель, траншейный экскаватор 

6. backhoe (n) Самоходный ковшовый траншеекопатель 

A backhoe is a mechanical excavator which draws towards 

itself a bucket attached to a hinged boom. 

7. side boom боковая стрела трубоукладчика 

sideboom tractor – трактор-трубоукладчик с боковой 

стрелой 

8. side boom bull-

dozer 

бульдозер, оборудованный боковой стрелой 

Side boom bulldozers are used for preparing right-of-the-

way. 
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9. trench(n) 

 

 

trencher (n) 

Траншея трубопровода 

Lowering-in of the pipe into the trench will be done using 

side booms. 

A trencher is a machine used in digging trenches. 

10. trenching Прокладка траншей для трубопровода 

Trenching is one of the operations which precedes the con-

struction of a pipeline.  

11. weld (v) сваривать, соединять сваркой 

To provide integrity of a pipeline the individual lengths of 

pipe should be welded. 

12. welding сварка 

Different methods of welding are used in pipeline construc-

tion. 

13. stringing укладка плетей трубопровода 

Stringing is the process of delivering and distributing the line 

pipe where and when it is needed on the right-of-way. 

The stringing operation will include the loading of pipes onto 

stringing trucks at stockpile sites, transportation to the right-

of-way, and distributing the pipes end to end along the work 

side of the trench. 

14. bending гибка труб 

Bending allows the pipeline to conform to the contours of the 

terrain through which it passes. 

15. bucketwheel(n) Роторное колесо, экскаватор 

A bucket wheel is a machine with a series of scoops or buck-

ets on a rotating belt, used to excavate or move material. 

16. coating защитное покрытие, нанесение защитного покрытия 

epoxy coating – эпоксидное покрытие ( труб ) 

galvanized zink coating – электролитическое цинкование 

(труб ) 

17. tapered end конусный конец (трубы) 

18. flared end раструбный конец (трубы) 

19. lubricant(n) Смазочный материал 

Epoxy resin is used as a lubricant in pipeline construction. 

20. throughput Пропускная способность трубопровода 

Pipeline system throughput analysis is needed for estimating 

environmental, economic, and social impacts. 

21. crane Грузоподъемный кран 

Bulldozers have special cranes called sidebooms for lower-

ing pipes in a trench. 
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22. record (v) 

 

record (n) 

 

 

recorder (n) 

регистрировать, записывать 

The data should be recorded. 

Запись регистрирующего прибора 

Are complete pressure testing records necessary to operate a 

pipeline in a prudent and safe manner? 

регистратор 

pressure-temperature recorder – регистратор давления и 

температуры 

23. fitting 1) фурнитура, деталь 

The wooden fittings were made of walnut. 

2) соединительная деталь трубопровода 

Different fittings should be installed after the pipeline is in 

the trench. 

24. backfilling засыпка трубопроводной траншеи (ранее извлеченным 

грунтом) 

The ditch is backfilled in a manner that provide for firm sup-

port around the pipes and that will not damage either the pipe 

coatings or the pipes. 

25. epoxy resin Эпоксидная смола 

Epoxy resin is a synthetic organic polymer used as the basis 

of plastics, adhesives, varnishes, or other products 

26. sealant (n) Герметизирующий состав, герметик 

A sealant is a material used for sealing something so as to 

make it airtight or watertight. 

27. valve(n) клапан 

A valve is a device for controlling the passage of fluid 

through a pipe. 

 

Text 

 

Pipeline Construction 

 

Planning for any type of pipeline project often begins years in advance of ac-

tual construction. Initial steps in the planning process include determining the mar-

ket need, pipeline design, specification of pipe and components, route selection, 

environmental assessments, public consultation, land acquisition and permitting. 

Pipeline Construction is usually divided into three phases: pre-construction, 

construction and post-construction. 

Pre-construction Activities 

- Surveying and staking  The route having been finalized, crews survey and 

stake the right-of-way (ROW). The right-of-way not only contains the pipeline, but 
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is also where all construction activities occur. It also provides access to the site and 

storage for equipment and pipe. At this stage, other pipelines that will be crossed 

are identified and marked.  

- Preparing the right-of-way The right-of-way must first be cleared of trees 

and brush. Top soil is removed and stockpiled for future reclamation. The right-of-

way is leveled and graded to provide access for construction equipment such as 

ditchers, backhoes, side boom bulldozers and trucks. 

- Trenching  The ROW being prepared, the trench is dug and the centre line 

of the trench is surveyed and re-staked. The equipment used to dig the trench varies 

depending on the type of soil, and may involve bucketwheel trenchers or backhoes. 

Some small-diameter pipe is buried using a large plough-like machine that creates a 

deep slice in the earth and installs the pipe at the same time. 

- Stringing the pipe The individual lengths of pipe are brought in from stock 

pile sites and laid end to end in preparation for welding. 

Construction 

- Bending the pipe Due to the contours of the land, unsuitable terrain and the 

type of substrate, it is often necessary to bend the pipe. Special machines are used 

to bend the pipe without destroying its circular profile.  

- Joining the pipe Individual lengths of pipe are usually welded together us-

ing either welding machines or manual arc welding. Several passes may be required 

to complete the weld. Welding shacks are placed over the joint to prevent wind 

from affecting the weld. After welding, the integrity of each joint is tested either by 

X-ray or ultrasonically. On some internally coated pipe, the coating would be dam-

aged by welding. This type of pipe is joined by mechanical interference, the tapered 

end of one pipe being fitted into the flared end of the next pipe. An epoxy resin is 

used as a lubricant as the pipes are joined and as a sealant afterward.  

- Coating the pipe. Coatings, both inside and outside the pipe, are necessary 

to prevent corrosion, either from ground water or throughput. Composition of the 

internal coating varies with the nature of the throughput. Pipeline pipe arrives at the 

construction site pre-coated. Special care is taken in loading and unloading and po-

sitioning the pipe so as not to damage the coating. However, the welded joints must 

be coated at the construction site.  

- Positioning the pipe in the trench. The pipeline is lowered into the trench 

using bulldozers with special cranes called sidebooms.  

- Installing valves and fittings. Valves and other fittings are installed after 

the pipeline is in the trench. The valves are used once the line is operational to shut 

off or isolate part of the pipeline.  

- Backfilling the trench.   The pipeline being in place, the trench is carefully 

backfilled so as not to damage the pipe coating. 
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Post-construction 

- Pressure testing. The pipeline is pressure-tested for a minimum of eight 

hours using air, water or a mixture of water and methanol. A pressure-temperature 

recorder records and saves a continuous record of the test to confirm the outcome.  

- Final cleanup. The right-of-way is restored to its original contour, the top 

soil which was previously removed from the right-of-way being replaced and re-

seeded. Where necessary, erosion control barriers are constructed. If the right-of-

way passes through farmland, it can be seeded with crops. 

 

Ex.1. Read the text and find English equivalents to the following: 

 

копать траншею  

сварка  

покрытие  

смазка  

предотвращать коррозию  

опускать в траншею  

производить обратную засыпку  

герметик  

строительная площадка  

клапан; вентиль  

 

Ex.2. Give Russian equivalents to the following words and word combina-

tions and use them in the situations based on the text: 

 

to stake the right-of-way  

to determine the market need  

specification of pipe  

environmental assessments  

construction activities  

to stockpile  

reclamation  

to provide access  

to lay the pipe  

to bend the pipe  

pipe integrity  

to restore to the original contour  
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Ex.3. Pick out from the text antonyms of the following words. 

 

afterwards  

last  

to begin  

to make dirty  

to place  

to destroy  

automatic  

external  

to disconnect  

inside  

to leave  

loading  

to raise  

to unfold  

maximum  

 

Ex.4. Arrange the following verbs and nouns in pairs and translate them 

into Russian. Make up sentences using the resulting word combinations. 

 

to survey and stake  

to remove  

to provide right-of-way 

to stockpile a trench 

to dig a pipe 

to bury top soil 

to bend a joint 

to weld access 

to test valves 

to coat corrosion 

to prevent barriers 

to install  

to backfill  

to construct  

 

Ex. 5. Complete the sentences according to the text: 

 

1) Initial steps in the planning process include ... 

2) Pipeline Construction is usually divided into ... 
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3) The right-of-way not only contains the pipeline, but ... 

4) The right-of-way is leveled and graded to ... 

5) Once the ROW is prepared, the trench ... 

6) Individual lengths of pipe are usually welded together using ... 

7) Coatings, both inside and outside the pipe, are necessary to ... 

8) The pipeline is pressure-tested for a minimum of eight hours using ... 

9) The right-of-way is restored to its original contour and ... 

 

Ex. 6. Agree or disagree with the following statements: 

 

1) The right-of-way contains only the pipeline. 

2) Bucketwheel trenchers or backhoes are used to dig a trench. 

3) It is impossible to bend a pipe without destroying its circular profile. 

4) Coating the pipe is a very important process of pipeline construction. 

5) Valves and other fittings are installed before the pipeline is in place in the 

trench. 

6) Welding machines are used to weld individual lengths of pipe. 

7) Some internally coated pipes can’t be joined together by welding. 

 

Ex.7. Answer the following questions: 

 

1) Why does planning for any type of pipeline project often begin years in advance 

of actual construction? 

2) What steps does the planning for a pipeline project include? 

3) What are the main phases of pipeline construction? 

4) What pre-construction activities do you know? 

5) What is the purpose of surveying and staking? 

6) What activities does the construction of a pipeline include? 

7) What should be done after backfilling the trench? 

 

Ex.8. Match parts of sentences: 

 

1. For long pipelines, construction is 

done in segments so that one segment of 

the pipeline is .... 

2. When a pipeline must cross a river or 

creek, the pipe can be either attached to a 

bridge, laid on the streambed underwater, 

or ... 

3. Offshore pipelines are typically con-

structed by assembling pipeline sections 

a) ... bored through the ground un-

derneath the river.  

b) ... vegetation and other surface 

features (such as large boulders) that 

may interfere with construction 

equipment. 

c) ... slightly to fit the contours of 

the trench. 

d) ... completed before construction 
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on a lay barge and ... 

4. Onshore pipeline construction re-

quires the removal of ... 

5. Before construction can begin, the 

company must obtain legal ... 

6. Once the pipe is in place, trenches ... 

7. The pipeline sections are welded to-

gether, and if needed, bent ... 

8. In pipeline construction, careful con-

sideration must be given to safety, leak 

and damage ... 

proceeds to the next. 

e) ... prevention, government regula-

tions, and environmental concerns. 

f) ... are dug alongside the laid out 

pipe. 

g) ... rights to the land along the 

proposed route, called a right-of-way, 

from landowners. 

h) ... lowering the pipeline string to 

the lake or sea bottom as the barge fol-

lows the pipeline route.  

 

Ex.9. Translate the following sentences into English. 

 

1) Известно, что сооружение трубопровода осуществляется в 3 этапа. 

2) Исследование и разметка трассы – один из основных этапов подго-

товки к сооружению трубопровода. 

3) Подготовка трассы трубопровода включает такие виды работ, как 

расчистка территории от деревьев и кустарников, удаление верхнего слоя 

почвы и выравнивание земной поверхности. 

4) Выбор оборудования для прокладки траншей трубопровода зависит 

от типа почвы, могут быть использованы траншейный экскаватор и самоход-

ный ковшовый траншеекопатель. 

5) Отдельные трубы должны быть соединены при помощи сварки. 

6) Нанесение защитного покрытия необходимо для защиты труб от кор-

розии. 

7) Трубопровод опускают в траншею при помощи бульдозера, оборудо-

ванного боковой стрелой. 

8) После того, как трубопровод помещен в траншею, устанавливают 

клапаны для безопасной эксплуатации данного трубопровода.   

9) На завершающем этапе сооружения трубопровода трубы испытыва-

ют под давлением. 

10) После завершения строительства трубопровода осуществляется ре-

культивация земель для дальнейшего использования под посевы. 

 

Ex. 10. Speak on the following topics: 

 

1) Pre-construction Activities 

2) Construction Activities 

3) Post-construction Activities 
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SUPPLEMENTARY READING 

 

Text 1 

 

Pipeline Technology 

 

Choose from the options in the box the one which best fits each gap. 

Then do the tasks that follow the text. 

 

coatings,  pigs, valves,  welding,  join,  inspections,  cylinders,  introduced,  

current 

 

The evolution of pipeline technology parallels advancements in pipeline safety 

and involves improvements to just about every aspect of pipelines. 

Materials –The earliest crude oil and natural gas pipelines in were made ei-

ther of wrought iron or cast iron. Both of these materials are weaker and more brit-

tle than steel pipe. Steel pipe was ___________ in the latter half of the 19th century 

and by 1900, was the primary pipe material. It is still 98 to 99 percent iron, but also 

contains trace amounts of carbon, manganese, molybdenum, vanadium and titani-

um depending upon end use. All of these alloying materials add strength, tough-

ness, ductility and weld ability. 

Pipe Making – Pipe is made by forming hollow ___________ from flat sheets 

of steel and welding the lateral edges together. Electric welding allowed the steel 

sheets to be formed into tubes at much lower temperatures. As the lateral edges 

were forced together, an electric ____________ was applied to heat only the weld 

area and bond the edges together. Using this process, the strength of such seams 

exceeded that of the pipe material. Seamless pipe was made by rolling solid round 

“billets” into ovals. In the mid 1940s, arc ___________, where the edges are joined 

by an electric arc between the pipe material and an electrode of filler metal, was in-

troduced to pipe making. Initially, the seams were welded only from the outside 

surface, but by the late 1940s, welds were made on both the inside and outside sur-

faces of the pipe. Since the 1950s, stronger grades of steel have been introduced, as 

well as improved welding, inspection and quality control practices. 

Pipe Joining – Pipe sections in early pipelines were joined together using 

screwed collars, but as pipe diameter and operating pressures increased, other 

means such as bolted flanges, were implemented. Acetylene welding was first used 

around 1911 to ___________ pipe segments together (girth welding) and just prior 

to 1920, arc welding was introduced. Initially, welding techniques required the pipe 

be rolled as the welds were made. Later advances made it possible to weld in an 

overhead position. 
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Corrosion Control – Steel pipe is subject to corrosion when buried in soil, so 

early pipelines were coated in tar or asphalt as they were being installed. Later ad-

vances included epoxy and polyethylene ___________ applied at the manufactur-

ing plant. Following the discovery of corrosion as an electro-chemical process, ca-

thodic protection was introduced. Cathodic protection involves applying a weak di-

rect current of electricity to the pipeline to prevent corrosion. The current flows in-

to the pipe through breaks in the outer coating and protects the bare metal from wa-

ter and other corrosive agents. 

Maintenance – To ensure the integrity and safety of their pipelines pipeline 

operators monitor their pipelines 24 hours per day, seven days per week from cen-

tral control centres and use aircraft to visually inspect their right-of-ways looking 

for signs of leaks. Maintenance programs include scheduled _____________ of 

valves and other components, regular pipeline integrity testing and regular inspec-

tions of crossings. 

Pipelines are cleaned internally by bullet-shaped devices known as “pigs” be-

cause of the squealing noise they make as they travel through the pipeline. They 

remove wax, paraffin and water from the pipeline. Smart pigs contain instruments 

which measure and record various aspects of pipeline integrity. Smart pigs use ul-

trasonic waves or magnetic resonance to detect and record pits, fatigue cracks and 

other thickness variations in the pipeline walls before problems occur. Ongoing ad-

vances in smart pig technology provide for detection on a smaller and smaller 

scale. Most smart ____________ now have GPS capabilities, improving the ability 

to locate such potential problems. 

Should a pipeline need repair, valves in the pipeline are used to isolate the sec-

tion and the damaged area is either repaired or replaced. Valves are located at regu-

lar intervals along the pipeline so that only small sections and not the entire line 

need to be purged. 

Most pipeline systems are monitored remotely from computerized control cen-

tres. Control ___________ located at regular intervals along the line close automat-

ically if pressure drops are detected to limit the amount of throughput spilled. Pipe-

lines are also monitored by low-flying aircraft and ground crews with specialized 

detection equipment. In-line inspection equipment is also used to detect potential 

problems with the pipe and joints or welds. Pipeline operators can also “walk the 

line” and locate any leaks with highly sensitive detection equipment. 

 

Task 1. A) Give Russian equivalents to the following words and word com-

binations; 

B) use them in sentences based on the texts: 

 

- steel pipe, trace amounts, alloying materials, to bond the edges together, 

seamless pipe, arc welding, screwed collars, operating pressures, welding tech-
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niques ,to be subject to corrosion, manufacturing plant, cathodic protection, to pre-

vent corrosion, signs of leaks, maintenance programs, pipeline integrity testing, 

smart pigs, damaged area, to be located at regular intervals, to be monitored re-

motely, detection equipment. 

 

Task 2. Match A and B. 

 

A B 

1. wrought iron a) электродуговая сварка 

2. alloy b) ковкость, пластичность 

3. strength c) утечка; течь; просачивание 

4. toughness d) продувать; промывать; очищать 

5. ductility e) ободок; фланец; выступ 

6. arc welding f) сплав 

7. seam g) усталостная трещина 

8. flange h) прочность 

9. coating i) кованое железо 

10. maintenance j) защитное покрытие 

11. leak k) скребок (для чистки труб) 

12. pig l) техническое обслуживание 

13. fatigue crack m) жёсткость; прочность 

14. to purge n) шов; спай; место соединения 

 

Task 3. Compose and write down 7-8 special questions on the contents of 

the text. Present them in class. 

______________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Task 4. Make up a plan of the text in the form of statements. Retell the text 

according to your plan. 

______________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Text 2 

 

Pipe Welding 

 

Read the text and decide which option (A, B or C) best fits each gap.  

Then do the tasks that follow the text. 

 

1 A are lowered B is lowered C lowered 

2 A under B in front of C on 

3 A making B make C made 

4 A - B the C a 

5 A melt B melts C melting 

6 A is B are C be 

7 A then B than C when 

 

With the ditch having been made and the pipe delivered, welding begins. The 

pipe joints are placed over the ditch for welding. As welding proceeds, a section of 

pipeline steadily increasing in length is in place above or alongside the ditch. Under 

some circumstances, pipe segments 1) ____________ into their trench before being 

welded together. Pipeline welding is done with electric welding equipment, both 

manual and automatic. 

Typically welding machines are mounted on small trucks or pickups. The 

machines may also be mounted 2) __________ tracked vehicles. A number of 

welders - each with a welding machine - work on each pipeline spread. Since a 

number of weld passes (a “bead” of weld material around the circumference of the 

pipe) must be made at each joint, a typical procedure is to have one welder make 

the initial passes at each joint. Other welders follow behind the lead welder, build-

ing up the weld metal at the joint by 3)____________ additional weld passes until 

the appropriate number of passes have been deposited. The number of weld passes 

required depends on the wall thickness of the pipe and its physical characteristics, 

and is specified in the construction plans. The initial weld pass is one of the most 

critical aspects of pipeline construction and is carefully controlled and monitored. 

It is important that the two ends of pipe to be welded are properly aligned so 

the weld will be uniform around the circumference of the pipe. Line-up clamps are 

used for this purpose at each joint before welding begins. After all passes have been 

made, the alignment clamps can be moved to 4) ________ next welding station. 

Typical welding operations depending on individual circumstances can occur either 

before or after the pipe is placed in its trench. 

Welding Processes. The sources of heat for welding include electric arc, 

electric resistance, flame, laser, and electron beam. Most processes used in field 
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pipeline welding employ a filler metal, do not involve the application of pressure, 

and depend on an electric arc as the heat source. Types of welding include: 

• Shielded metal arc welding. The heat for this process is provided by an elec-

tric arc that 5) ____________ a consumable electrode, with some of the metal be-

ing welded. When the weld metal cools, it hardens to form the weld. 

• Submerged arc welding. In this process, heat is supplied by an electric arc, 

and a consumable electrode is used. A granular flux composed of silicates and oth-

er elements 6)__________ deposited on the weld joint. The arc melts some of the 

flux and is submerged in the liquid slag that is produced by this melting. The elec-

trode in this method is wire that is fed continuously to the weld joint. The high cur-

rents used in this technique allow the weld to penetrate deeper below the surface of 

the pipe wall 7) _________ is possible with other welding processes. 

• Gas-metal arc welding. This process also uses the heat from an electric arc. 

The arc is covered by an inert gas, such as argon or helium. The insert-gas shielded 

metal arc process uses a consumable, continuous electrode. 

• Gas-tungsten arc welding. An inert gas shield is required when welding with 

tungsten electrodes using the gas-tungsten arc welding process. 

• Electron beam welding. Used primarily for offshore pipelines. 

 

Notes: 

Submerged arc welding – дуговая сварка под флюсом 

Gas-metal arc welding - дуговая сварка плавящимся электродом 

Gas-tungsten arc welding- дуговая сварка вольфрамовым электродом в за-

щитном газе 

Electron beam welding – электроннолучевая сварка 

 

Task 1. Make up the situations using the following word and word combi-

nations: 

 

- to be placed over the ditch, manual and automatic, to be mounted on 

tracked vehicles, circumference, to make the initial passes at each joint, pipeline 

construction, to be properly aligned, line-up clamps, alignment clamps, to be placed 

in trench, sources of heat for welding, to involve, application of pressure, to harden, 

to melt, to submerge, to penetrate deeper, electric arc, offshore pipelines. 

 

Task 2. Compose and write down 7-8 false statements on the contents of 

the text. Present them in class. 

______________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Task 3. Write down an abstract of the text.  

______________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

_______________________________________________________________ 

  

 

Text 3 

_________________________________ 

 

Read and translate the following text. Then do the tasks bellow. 

 

S-Lay Method 

The traditional method for installing offshore pipelines in relatively shallow 

water is commonly referred to as the S-lay method because the profile of the pipe 

as it moves in a horizontal plane from the welding and inspection stations on the 

lay barge across the stern of the lay barge and on to the ocean floor forms an elon-

gated “S”. As the pipeline moves across the stern of the lay barge and before it 

reaches the ocean floor, the pipe is supported by a stinger – a truss-like structure is 

equipped with rollers and is known as a stinger. The purpose of a stinger is to min-

imize curvature, and therefore the bending stress, of the pipe as it leaves the vessel. 

In extremely deep water, the angle of the pipe becomes so steep that the re-

quired stinger length may not be feasible. Deeper water depths will result in a 

steeper lift-off angle of the suspended pipe span at the stinger tip, requiring the 

stinger to be longer and/or more curved to accommodate the greater arc of reverse 

curvature in the overbend region. Accordingly, greater stinger buoyancy and/or 

structural strength will be necessary to support the increased weight of the sus-

pended pipe span. 

J-Lay Method 

A comparatively new method for installing offshore pipelines in deeper wa-

ter is the J-lay method. The method was so-named because the configuration of the 
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pipe as it is being assembled resembles a “J”. Lengths of pipe are joined to each 

other by welding or other means while supported in a vertical or near-vertical posi-

tion by a tower, and as more pipe lengths are added to the string, the string is low-

ered to the ocean floor. The J-lay method is inherently slower than the S-lay meth-

od and is, therefore, more costly. 

The J-lay pipelaying technique represents a logical extension of the indus-

try’s capability into deepwater. The benefits of this method are that the bending 

stresses are low, the horizontal force required for station keeping is within the ca-

pability of dynamic positioning systems, and the use of modular towers allows der-

rick barges and moderately sized support vessels to be equipped for pipeline instal-

lations. 

Reel Method 

For pipeline installation by reel ship, the pipe is welded, coated with a resili-

ent protective coating (flexible epoxy or polyethylene jacket), and spooled onto a 

large diameter reel while at the land base. After the pipe is loaded onto the reel, the 

ship proceeds to the pipelaying area. The pipe is fed off of the reel, straightened, 

deovalized, and then anchored, if necessary, to the seabed. In deepwater, the pipe 

has to be tensioned. As the pipe stretches from the sea surface to the seabed, a large 

sag forms in the pipe. If the sag bend becomes too great, the pipe will buckle. 

The greatest advantage of the reel method is the speed with which the line 

can be laid. This greater speed permits laying miles of pipe during a fairly short 

weather window and extending the conventional construction season (spring 

through fall) by several months. Since no on-board welding is required, some reel 

barges can lay the same length of pipe in a few hours that would take a lay barge a 

full day to lay. Additionally, the quality of the pipeline construction is enhanced by 

welding and x-ray inspection performed under controlled conditions onshore.  

Bottom Tow Method 

A fourth, but less commonly used, method of constructing and installing off-

shore pipelines is the bottom tow. This method involves onshore fabrication and 

assembly of the pipeline, that is, welding, inspection, joint-coating, and anode in-

stallation. (For S-lay and J-lay operations, these tasks are normally carried out on 

the lay barge immediately prior to the pipeline going into the water.) The assem-

bled pipe is then towed from the onshore location to its designated position by sea-

going vessels. The pipeline is towed on or near the seafloor along a route that was 

pre-surveyed to identify any potential seafloor hazards. The assembled pipe can be 

towed either as an individual pipeline or as a bundle of several pipelines. This 

method of installation is particularly well-suited to pipe-in-pipe flowline assem-

blies, which can be more efficiently fabricated onshore and which contain thermal 

insulation in the annular space between the inner and outer pipes. A limitation of 

this installation method is the increased risk that the pipeline could be damaged 

during the tow through contact with a subsea obstruction. Such damage could result 
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in potentially catastrophic consequences if the integrity of the outer pipe were 

compromised, resulting in the exposure of the thermal insulation to the subsea envi-

ronment. 

 

Task 1. Suggest a suitable title for the text. 

 

Task 2.Write down definitions for the following words using an English-

English dictionary if necessary: 

 

shallow  

ocean floor  

lay barge  

vessel  

to weld  

onshore  

to tow  

damage  

integrity  

 

Task 3. Write down a summary of the text.  

______________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 

Text 4 

 

Pipeline Components 

 

Read the text. Some prepositions have been removed from it. Choose from the op-

tions in the box the one which best fits each gap. Then do the tasks bellow. 

 

below    on   for   with   through   to   into   at   in   of   from   for   by  along 
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A pipeline is a system that consists of pipes, fittings (valves and joints), 

pumps (compressors or blowers in the case of gas pipelines), booster stations (i.e., 

intermediate pumping stations placed _________ the pipeline to house pumps or 

compressors), storage facilities connected to the pipe, intake and outlet structures, 

flowmeters and other sensors, automatic control equipment including computers, 

and a communication system that uses microwaves, cables, and satellites.  

Booster stations are needed only _______ long pipelines that require more 

than one pumping station. The distance between booster stations for large pipelines 

is on the order of 50 miles. Special pipelines that transport cryogenic fluids, such as 

liquefied natural gas and liquid carbon dioxide, must have refrigeration systems to 

keep the fluid in the pipe ________ critical temperatures. 

So pipeline networks are composed _______ several pieces of equipment 

that operate together to move products _______ location to location. Thus the main 

elements that conform a pipeline system can be summarized as follows: 

- Initial Injection Station - Known also as Supply or Inlet station, is basically 

the beginning of the system, this is where the product is injected _______ the line. 

Storage facilities, such as tank terminals, as well as other devices to push the prod-

uct through the line, like pumps or compressor are usually located _______ these 

locations. 

- Compressor/Pump Stations - Pumps _______ liquid pipelines and Com-

pressors for gas pipelines are located along the line to help move the product 

________ the pipeline. The location of these stations is defined _______ the topog-

raphy of the terrain, the type of product being transported, or operational conditions 

of the network. 

- Partial Delivery Station - Known also as Intermediate Stations, these facili-

ties allow the pipeline operator to deliver part of the product being transported. 

- Block Valve Station - These are the first line of protection for pipelines. 

_______ these valves the operator can isolate any segment of the line to perform 

some specific maintenance work or isolate a rupture or leak. Block valve stations 

are usually located every 20 to 30 miles, depending _______ the type of pipeline. 

Even though it is not a design rule, it is a very usual practice _______ liquid pipe-

lines. Overall the location of these stations depends exclusively on the nature of the 

product being transported, the trajectory of the pipeline and/or the operational con-

ditions of the line. 

- Regulator Station - This is a special type of valve station, where the opera-

tor can release some of the pressure built into the line. Regulators are usually locat-

ed at the downhill side of a peak. 

- Final Delivery Station - Known also as Outlet stations or Terminals, this is 

where the product will be distributed _______ the final consumer. It could be a 

tank terminal for liquid pipelines or a connection to a distribution network for gas 

pipelines. 
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Task 1. A) Give English equivalents to the following words and word com-

binations; 

B) use them in sentences based on the texts: 

 

промежуточная станция трубопровода, складские помещения, расходомер, 

насосная станция, криогенная жидкость, сжиженный природный газ, углекис-

лый газ, холодильная установка, трубопроводная сеть, станция выгрузки, 

техническое обслуживание, изолировать разрушение и протечки, условия 

эксплуатации, конечный потребитель, распределительная сеть 

 

Task 2.Make up a plan of the text in the form of questions. Retell the text 

in detail according to your plan. 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

_______________________________________________________________ 
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UNIT 3 
 

PIPELINE NETWORK OPERATION 
 

TEXT:  Pipeline Network Operation 

 

GRAMMAR REVISION:  Infinitive. Infinitive Constructions. 

Conditional Sentences. 
    

SUPPLEMENTARY READING:  1. Pumps 

2. Pipelines Automation 

 

 

                            GRAMMAR REVISION 
 

Ex.1 Match the beginning and the end of the sentence: 

 

1. New technology will enable oil and 

gas companies 

operation of whole pipeline will be stopped. 

2. Drilling techniques are complicated 

enough 

it would decrease prime cost of gas transpor-

tation. 

3. Engineers consider entrapment where oil and gas are found and how to get 

them out of the ground efficiently. 

4. If polyethylene pipes had been 

used in this transmission pipeline  

They will be removed for recycling. 

5. Petroleum engineers and geologists 

are constantly challenged to learn 

more about 

to be a necessary condition for oil accumula-

tions to form. 

6. If Gazprom modernized existing 

compressor stations 

it would have reduced cost of the project. 

 7. If plastic pipes had been used in 

this trunk line 

It would greatly decrease prime cost of oil 

transportation.  

 8. If one of compressor stations fails to repair their pipelines quickly and safely. 

 9. If offshore platforms have reach 

the end of their useful life 

it would have reduced cost of the project. 

10. If  «Transneft» company modern-

ized  existing  pumping stations 

to be applied without professional training. 

11. Gasprom company uses the  

Environmental Policy as a  

Practical guidance      

to be followed by its divisions 
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Ex.2. Make up the sentences. Mind the word order: 

 

1. Meet, demand, in, natural, Russia, is, that, country, the, can, fully, gas, its.  

2. Problem, the, to, be, then, think, people, oil, spills, much, difficult, more, of, 

seems. 

3. Integrity, structures, for, a, is, challenge, maintaining, structures, offshore, 

operators. 

4. Technology,  in,  are,  innovations, expanding, horizons, the, depth, 

exploration, for. 

5. Many, are, there, detect, can, that, devices, leakages. 

6. Are, trunk, pipelines, depending, the, on, pressure, operating, classified. 

7. The, condition, system, pipeline, of, meets, this, requirements, highest, the, 

reliability, for. 

8. In, have, been, Africa, many, years, recent, in, promising, fields, oil.  

9. Simple, liquid, or, mixture, of, complex, hydrocarbons, oil, is, a. 

10.  He, to, the, went, oil, downstairs, lock. 

 

 

Ex 6. Translate the following sentences into Russian. Pay attention to forms and 

functions of Infinitives: 

 

1) To ensure the efficient and safe operation of the extensive network of nat-

ural gas pipelines, pipeline companies routinely inspect their pipelines for corrosion 

and defects. 

2) Designing pipeline systems requires consideration of a number of factors, 

including the distance to be traveled, the expected volumes to be received and de-

livered over the pipeline, and the type and range of products to flow through the 

pipe. 

3) The gathering system to be built consists of low pressure, small diameter 

pipelines that transport raw natural gas from the wellhead to the processing plant. 

4) There are three major types of pipelines to be built along the transporta-

tion route: the gathering system, the interstate pipeline system, and the distribution 

system. 

5) Liquid pipelines can be used to move different batches of liquids on any 

given day a pipeline could be used to transport different grades or varieties of crude 

oil  with each batch of liquid to be pushed along at the same speed along the pipe. 

6) Once a section successfully passes the hydrostatic test, water is emptied 

from the pipeline and the pipeline is dried to ensure that no water is present when 

natural gas begins to flow. 
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7) Each section is to be filled with water and pressured up to a level higher 

than the maximum pressure at which the pipeline will operate when carrying natu-

ral gas. 

 

Ex 7. Translate the following sentences into Russian. Pay attention to Infini-

tive Constructions: 

 

1) The final step in the construction process was planned to restore the right-

of-way and easement land as closely as possible to its original condition. 

2) All aspects of the life cycle of a pipeline from design and construction to 

operation and discontinuation (abandonment) are sure to be strictly regulated by a 

number of regulatory agencies and government departments. 

 3) Laying pipe on the seafloor is expected to pose a number of challenges, 

especially if the water is deep. 

4) Welding is known to be one of the most cost-efficient means of joining 

multiple sections of pipe and involves heating pieces of metal and joining them so 

that the resulting product becomes a single piece of metal. 

5) Generally the welders are required to learn several methods of connecting 

pipes and to understand the factors that affect the quality of the connections that 

they intend to make. 

6) The test pressure is held for a specific period of time to determine if the 

pipeline is likely to meet the design strength requirements and if any leaks are pre-

sent.   

7) The coating of the entire pipeline was reported to have been inspected pri-

or to lowering the pipe into the trench to ensure it was free of defects. 

8) In recent years contractors have used semi-automatic welding units for the 

welding process to be completed.   

9) Routine sampling of natural gas in pipelines is certain to ensure its quality, 

and may also indicate corrosion of the interior of the pipeline, or the influx of con-

taminants. 

10) Federal and provincial regulators ensure the companies to design, con-

struct, operate and decommission their facilities in a safe and environmentally re-

sponsible manner. 
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Words to the text " Pipeline Network Operation” 

 

1. inconsistencies (pl, 

n) 

 

inconsistency (n) 

противоречия 

There were some inconsistencies in her story. 

несовместимость 

inconsistency of views 

2. to evaluate (v) оценивать, устанавливать стоимость 

evaluate program 

It is necessary to create a management system that eval-

uates new ideas. 

3. integrity (n) целостность  

pipeline integrity– механическая целостность трубо-

провод 

Integrity testing is important for safe operation of a pipe-

line. 

4. maintenance crew (n) Бригада технического обслуживания 

Maintenance crews fulfill welding operations, valve in-

spections, pipeline repairs, corrosion prevention system 

checks and other works.  

5. to assist (v) помогать, содействовать 

He will assist you to solve this problem. 

6. emergency (n) авария, экстренный  случай 

Pipeline operators are trained to manage different emer-

gency situations. 

7. procedure (n) процедура, операция, порядок действий 

the standard procedure for informing new employees 

about conditions of work 

8. emergency respond-

ers (pl, n) 

 

to respond (v) 

Аварийная бригада 

Local emergency responders play an important role in 

pipeline safety. 

отвечать, реагировать, отзываться 

to respond to a question 

9. to adjust (v) приспосабливать(ся), согласовывать, регулировать 

to adjust the telescope to the eye 

to adjust the pressure 

10. throughput (n) Пропускная способность трубопровода 

The gas pipeline throughput depends on the gas proper-

ties, pipe diameter and length, initial gas pressure and 

temperature. 

11. challenge (n) вызов, трудность, сложная задача 
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to overcome the challenge 

He accepted the challenge. 

12. pumping station (n) Насосная станция 

Pumping stations are positioned throughout the length of 

the pipeline to adjust the pressure, pump the product 

along the line and monitor flow.  

13. compressor station 

(n) 

Компрессорная станция 

Compressor stations are located throughout the length of 

a gas pipeline. 

14.vicinity (n) соседство, близость, окрестности 

in close vicinity – близко, по соседству 

in the vicinities of Moscow – в Подмосковье 

15. elevation (n) поднятие, подъем ( уровня ), высота 

difference of elevation – разность высот 

16. Head station (n ) Головная станция на трубопроводе. 

 This is the head oil pumping station where oil are ac-

cumulated. 

17. booster station (n) Промежуточная станция на трубопроводе 

Booster pumping stations are essential for maintaining 

sufficient pressures and flow rates. 

18. scrubber (n) скруббер 

Scrubbers are used to remove different chemicals, with 

ammonia being the most popular. 

19. strainer (n) фильтр 

A pipeline strainer is a device which provides a means of 

mechanically removing solids from a flowing fluid. 

20. filter separator (n) фильтр-сепаратор 

This filter separator removes 99% of solids of 1 micron 

size or larger. It also removes liquids from the gas 

stream. 

21. to condense (v) конденсироваться 

To condense means to change from a gaseous to a liquid 

state and fall in drops. 

22. turbine/centrifugal 

compressor (n) 

Турбинный компрессор 

A centrifugal compressor achieves a pressure rise by 

adding kinetic energy to a continuous flow of fluid 

through the rotor. 

23. fan (n) вентилятор 

A centrifugal fan is a mechanical device for moving air 

or other gases. 
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24. electric motor (n) электродвигатель 

An electric motor is an electrical machine that converts 

electrical energy into mechanical one. 

25. high voltage (n) Высокое напряжение 

The term high voltage usually means electrical energy at 

voltages high enough to inflict harm on living things. 

26. application (n) применение, практическое использование 

Strict application of the rules is necessary in this case. 

27. reciprocating com-

pressor (n) 

Поршневой компрессор 

A reciprocating compressor uses pistons to deliver gases 

at high pressure. 

28. piston/reciprocating 

engine (n) 

Поршневой двигатель 

A piston engine converts pressure into a rotating motion. 

29. reciprocating piston  

(recips) (n) 

Поршень с возвратно-поступательным движением 

Reciprocating piston compressors are driven by recipro-

cating engines. 

30. cylinder case (n) рубашка цилиндра, цилиндрическая обшивка 

31. power piston (n) Приводной поршень 

power piston position 

32. crankshaft (n) Коленчатый вал 

The crankshaft, sometimes casually abbreviated to 

crank, is the part of an engine which translates recipro-

cating linear piston motion into rotation. 

33. gathering station (n) Нефтегазосборная станция 

A gas-gathering station is an important part of the gas 

transportation system. 

34. Trunk-line station 

(n) 

Станция магистрального трубопровода 

Trunk line stations are installed along the transmission 

(trunk) pipeline. 

35. reciprocating pump 

(n) 

 

Поршневой насос 

Reciprocating pumps also known as positive displace-

ment or PD pumps produce high pressures at a fixed 

flow rate depending upon the geometry of the pump. 

36. gathering station 

tank (n) 

Промысловый резервуар 

Gathering pipelines move oil from the wellhead to gath-

ering station tanks. 

37. pumping unit (n) Насосная установка 

Each pipeline pumping station normally consists of a 

number of pumping units which may be of different siz-

es or capacity. 
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38. internal-combustion 

engine (n) 

Двигатель внутреннего сгорания 

Most natural gas-fired reciprocating internal-combustion 

engines are used in the natural gas industry at pipeline 

compressor and storage stations and at gas processing 

plants. 

 

 

                                          Pipeline Network Operation 

                                                          Part I 

      Pipelines operate every day with the help of powerful pumps. 

      Through the use of advanced technology, pipeline operators can watch the rate, 

pressure and movement of product. Pipeline controllers watch for inconsistencies, 

monitor instruments, and evaluate pressure and flow rates that may require addi-

tional investigation if evidence of a possible leak is detected. 

     Pipeline maintenance crews also work to ensure the integrity of pipeline infra-

structure. Qualified personnel hired by the pipeline company assure that welding 

operations, valve inspections, pipeline repairs, corrosion prevention system checks 

and electronic equipment maintenance are performed safely and according to pre-

established procedures. These people work on the daily maintenance of the system 

in addition to assisting with any major pipeline repair and replacement projects. 

    Pumping stations are positioned throughout the length of the pipeline to adjust 

the pressure, pump the product along the line and monitor flow and other infor-

mation about the transfer of the product. Pipeline pumping stations also increase 

the through-put of the pipeline.  

    a) Gathering stations are normally located at the initial section of an oil value 

chain where the crude gathered is entering a stream and needs a strong initial drive.               

The gathering station aggregates crude from many sources including pipeline and 

tank track delivery. It is normally adjacent to a crude oil main line and is provided 

with a pump station to inject the crude oil into the main line. Numerous reciprocat-

ing (positive displacement) pumps are still used at gartering stations as those 

providing a strong pulse for petroleum to be effectively moved on. A conventional 

gathering station can be equipped with one or more pumps. The stations are 

equipped with pumping units typically composed of small-size engines (electric 

motors) driving rotary or reciprocating pumps: the units concerned can be also 

powered by gas, diesel oil, or liquefied petroleum gas. The pumps are started and 

stopped automatically. 

           A method to be used for gathering station operation is selected with its size 

and function taken into consideration. The crude received at the gathering station 
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can be further pumped either to an adjacent gathering station or directly to the 

trunk-line station.  

   b) Trunk-line stations located along the main line are those where crude oil is 

further injected into the continuous hydrocarbon flow as it goes past. Centrifugal 

units are used in trunk-line stations. They are connected through increaser to inter-

nal-combustion engines. If the crude oil composition is sufficiently different from 

that of the flow a volume of crude can be pumped in as a separate batch. The batch 

is then tracked as it moves down the pipeline and further delivered to separate cus-

tomers. A trunk-line station might also serve as a gathering station if near the oil 

source. 

                                                                         

                                                       Part II 

        The transportation system for natural gas consists of a complex network of 

pipelines, designed to quickly and efficiently transport natural gas from its origin, 

to areas of high natural gas demand. Gas pipelines consist of a number of compo-

nents that ensure the reliability of a system that delivers such an important energy 

source year-round. 

        Сompressor stations (CS) are a facility which helps the transportation pro-

cess of natural gas. Natural gas, while being transported through a gas pipeline, 

needs to be constantly pressurized at intervals of 40 to 100 miles. The size of the 

station and the number of compressors varies, basing on the diameter of the pipe 

and the volume of gas to be moved. Nevertheless, the basic components of a station 

are similar. Its sitting is dependent on terrain and the number of gas wells in the vi-

cinity.  The gas in compressor stations is normally pressurized by special turbines, 

motors and engines. 

       a) Head compressor stations are located at the initial point of the gas pipe-

lines. 

       b) Booster CS are located along the gas pipeline route. As the pipeline enters 

the compressor station the natural gas passes through scrubbers, strainers or filter 

separators. These are vessels designed to remove any free liquids or dirt particles 

from the gas before it enters the compressors. The liquid separators at compressor 

stations ensure that the natural gas in the pipeline is as pure as possible. 

Any liquids that may be produced are collected and stored for sale or dispos-

al. A piping system directs the gas from the separators to the gas compressors. 

There are three commonly used types of engines that drive the compressors. 

Turbine/Centrifugal Compressor. Turbine compressors gain their energy 

by using up a small proportion of the natural gas that they compress. The turbine 

itself serves to operate a centrifugal compressors, which contains a type of fan that 

compresses and pumps the natural gas through the pipeline. 

http://en.wikipedia.org/wiki/Natural_gas
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Electric Motor/Centrifugal Compressor. Some compressor stations are 

operated by using a high voltage electric motor to turn the same type of centrifugal 

compressor. This type of compression does not require the use of any of the natural 

gas from the pipe, however it does require a reliable source of electricity nearby.   

          Reciprocating Engine/Reciprocating Compressor. These large piston en-

gines resemble automobile engines, only many times larger. Commonly known as 

“recips”, these engines are fueled by natural gas from the pipeline. Reciprocating 

pistons, located in cylinder cases on the side of the unit, compress the natural gas. 

The compressor pistons and the power pistons are connected to a common crank-

shaft. The advantage of reciprocating compressors is that the volume of gas pushed 

through the pipeline can be adjusted incrementally to meet small changes in cus-

tomer demand. 

  

 

Ex.1. Read the text and find English equivalents to the following: 

 

Проекты по ремонту  

Головная станция расположена  

Промежуточная станция оборудована  

Эксплуатация турбинного компрессора  

Надежный источник   

Нефтесборная станция находится  

Поршневые насосы используются  

Насосная установка состоит из  

 Станция магистрального трубопровода 

расположена 

 

Отдельная партия продукта  

Фильтры-сепараторы используются для  

При помощи мощных насосов  

Хорошо подготовленный персонал  

Определить давление  

Целостность трубопроводной системы  

Система коррозийной защиты  

По установленным заранее  

Удалить различные химические вещества  

Состоять из двигателей и насосов  

Обеспечиваться энергией при помощи 

электродвигателя 

 

Поршневой компрессор сжимает  
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Ex.2.Translate the following word combinations into Russian and use 

them in the sentences of your own: 

 

Additional investigation  

Evidence of a possible leak  

To shut down pipeline systems 

safely 

 

To ensure the integrity of pipeline 

infrastructure 

 

Emergency response procedures  

Emergency responders  

To overcome the inertia, gravity 

and friction 

 

From the separators to the gas 

compressors 

 

 

To power the turbine  

Internal-combustion engines are 

used in oil industry 

 

 

 

Ex.3.Translate the following sentences into English: 

 

1. Операторы контролируют состояние трубопроводной системы для 

обеспечения безопасной и надежной эксплуатации трубопровода. 

2. Необходимо добавить дополнительные насосные станции для того, 

чтобы увеличить пропускную способность трубопровода. 

3. Компрессорные станции, которые располагаются вдоль газопровода, 

обеспечивают необходимое давление природного газа в трубе. 

4. Фильтры-сепараторы используются для того, чтобы удалить жидкости 

и твердые частицы из газа. 

5. Некоторые турбинные компрессоры обеспечиваются энергией при по-

мощи электродвигателя, в то время как другие используют для работы 

природный газ из трубопровода. 

6. Поршневой компрессор сжимает природный газ поршнем с возвратно-

поступательным движением, который соединен с коленчатым валом. 

7. Нефтегазосборные станции оснащены достаточно мощными насосами 

для того, чтобы перекачивать до нескольких тысяч баррелей нефти в 

день. 
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8. Каждая насосная станция оборудована определенным количеством 

насосных установок, которые состоят из двигателя и насосов. 

9. Промежуточные станции используются для того, чтобы поддерживать 

необходимое давление и скорость потока в трубопроводе. 

10.  Скрубберы позволяют удалить из газа различные химические вещества 

при помощи воды или специальных растворов. 

 

Ex.4. Fill in the gaps with the prepositions: 

 

1)  Pipelines operate____the help____powerful pumps 

2) They work_____ the daily mainte-

nance_____thesystem_____addition_____assisting with any pipeline repare. 

3)  The transportation process____naturalgas_____onelocation_____another. 

4)   Natural gas needs to be constantly pressurized_____intervals_____40____100 

miles. 

5)   The number_____ compressors varies, basing _____the diameter ____the pipe. 

6)    Head and booster stations are equipped_____ powerful pumps_____ different 

construction. 

7)  The number ____ pumping stations depends_____the length, diameter, capacity 

and operating pressure_____ a gas pipeline. 

8)  Branches are joind_____trunk pipelines____order____ transport oil and gas to 

small populated areas. 

9)  According____the source of heat welding processes are classi-

fied_____electrical and chemical methods. 

10)   I’m going to deal_____the problem in this chapter. 

 

Ex.5. Answer the following questions. 

                                            I 

1) What pipeline operation parameters are monitored at the control point? 

2) What are the basic functions of pipeline controllers? 

3) In what cases is it necessary to carry out additional investigation? 

4) What pipeline operation parameter primarily depends on the number, capacity 

and proper operation of pumping systems? 

 5) What circumstances must be taken into consideration when selecting pipeline 

location and construction parameters. 

 6) What are the major types of pumping stations? 

 7) What can you say about the gathering stations location and function? 

 8) What can you say about the trunk-line stations location and function?   
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II 

  9) What is the basic function of compressor stations? 

10) Where are head and booster compressor stations usually located? 

11) Name the purpose of the filter separators. 

12) Name the basic types of compressors. What is the principle of their operation? 

 

Ex.6. Translate the following sentences into English: 

 

1) Автоматизированные системы управления предназначены для: повышения 

эффективности управления  и учета нефтепродуктов; сокращение количества 

аварийных ситуаций и времени простоя оборудования; снижение затрат на 

ремонт за счет оперативного выявления его неисправностей и передачи дан-

ных. 

2) В настоящее время для внутритрубной диагностики газопроводов исполь-

зуются в основном магнитные дефектоскопы. 

3) Центробежные насосы работают с большой скоростью и непосредственно 

подключаются к электромоторам. 

4) Роторные моторы более эффективны при сравнительно небольших скоро-

стях и производительность каждого мотора зависит от требуемого назначе-

ния. 

5) Процесс переработки газа включает его очистку и осушку. 

6) Поршневые компрессоры, расположенные в цилиндрических корпусах, ис-

пользуются для сжатия природного газа. 

7) Преимущество работы электродвигателя - отсутствие выброса вредных 

веществ в атмосферу; 

8) Преимущество поршневого компрессора - регулируемый объем прокачива-

емого газа при изменении потребительского спроса. 

9) Если в результате ремонта трубопровод не может быть восстановлен до его 

первоначальных проектных характеристик (original design specification ), опе-

ратор должен понизить давление в трубе. 

 

                        Ex.7. Agree or disagree with the following statements: 

 

1) Leak detection is a standard function of pipeline monitoring systems. 

2) Pipelines operators work to ensure the integrity of pipeline infrastructure. 

3) All gas pipelines are equipped with pumping stations. 

4) A piping system directs the gas from gas compressors to separators. 

5) There are two types of engines that drive the compressors. 

6) The turbine serves to operate centrifugal compressors. 

7) Reciprocating pistons compress the natural gas.  

8) All oil pipelines are equipped with compressor stations. 
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9) Numerous reciprocating pumps are used at gathering stations. 

10) Pumps used in trunk-line stations are high-speed centrifugal units. 

11) Trunk-line pumping stations are located at the beginning of an oil pipelines. 

 

Ex 8. Speak on the following topics: 

 

1) How gas and liquid in the pipelines flow and who controls them and when. 

2) Compressor station operation. 

3) Pumping station operation. 

 

 

                                            SUPPLEMENTARY READING 

 

                                                               Text I 

                                                              Pumps 

 

   Read the text and do the tasks that follow the text: 

 

duplex pump - двухцилиндровый насос. 

double acting pump - насос двойного действия 

smooth flow - плавный поток 

pulsating flow - пульсирующий поток 

impeller - рабочее колесо центробежного насоса 

clearance - зазор 

casing - корпус 

 «slippage» - утечка продукта 

  reduction gearing - редуктор 

 

       Pumps are used for all movements of oil through installations and depots. Re-

ciprocating, duplex, double acting pumps (pumps, with two cylinders and using 

both sides of the piston), were at one time the most widely used, but are being re-

placed to an increasing extent by centrifugal pumps which have the advantage of a 

smooth instead of a pulsating flow. They are simpler to operate and maintain and 

are better adapted to direct drive by individual electric motors and to automatic 

methods of control. There is quite a large clearance between the impeller and the 

casing in the ordinary centrifugal pump sо that there is always a certain amount of 

"slippage" of product. The slippage is the greater the higher the viscosity of the liq-

uid until, with viscosities over about 1700 SSU, 48°Engler (SSU-Seconds Saybalt 

Universal- единица измерения кинематической вязкости, градус условной вяз-
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кости жидкости по шкале Энглера) it becomes uneconomical to use a centrifugal 

pump. Rotary, positive displacement pumps, which have a very fine clearance be-

tween impeller and casing, are then used and can effectively handle liquids with 

viscosities up to about 4000 SSU, 113 ° Engler at the pumping temperature. With 

products of still higher viscosity it is generally more economic to reduce viscosity 

by heating than to use more powerful pumps. 

         Centrifugal pumps run at high speed and are generally coupled directly to 

electric motors and form very compact, efficient unit of low initial cost. Rotary 

pumps are most efficient at comparatively low speeds and therefore need reduction 

gearing when driven by electric motors. Electric motors are usually the most suita-

ble form of drive though diesel engines are sometimes used. Diesel engines are also 

used to drive large-capacity pumps that operate infrequently, as in bunkering opera-

tions, to avoid the high standing charges. 

The capacity of each pump depends on the service required. The individual pumps 

are usually capable of dealing with two filling points at a time; when larger 

throughputs are required two or more pumps are used in parallel. Pumps are re-

motely controlled and when two or more are used in parallel they may be arranged 

to start or shut down automatically in according to the demand at the filling points. 

 

Task I. Find the Russian equivalents for the following terms: 

 

impeller   непосредственный привод 

clearance поршень 

casing    Утечка продукта 

piston зазор 

Direct drive рабочее место насоса 

slippage of product корпус 

 

Task II. Find the English equivalents for the following terms: 

 

насос двойного действия           Pump ingrate 

Плавный поток double acting pump 

пульсирующий поток smooth flow     

привод pulsating flow 

скорость закачки filling point                       

производительность насоса drive 
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пункт налива pump capacity 

 

Task  III. Make up a plan of the text. Retell the text according to your plan. 

 

                                                      Text II 

 

Read and translate the following text. Fill in the gaps with appropriate words from 

the box. 

 

pig, gathering, data storage, support, control, starting, stopping, pressure, commu-

nication, leak, operational, perform, detections, maintenance, requirements, mid-

stream, receive, trunk, pipeline, system 

 

Pipeline  Automation 
 

 ______  and _____ pipelines are the main recourses in the oil and gas 

__________ process. Typically, these facilities are fully automated. Remote auto-

mation devices _________ a range of functions, from monitoring, remote control 

and automation, flow calculation to custody transfer support, communication gate-

way and local_________. Pipeline systems are operated remotely from central-

ized_________ centers. These centers use state-of-the-art control and communica-

tion systems to monitor and control every aspect of the pipeline ________, includ-

ing_________ and__________ pumps, and closing valves and monitoring tempera-

tures,____________ and flow rates. In this center, all the data related to field 

measurement are consolidated in one central database. The information measured 

by field instruments is then gathered in local Remote Terminal Units (RTU) that 

transfer the field data to a central location in a real time mode. It is common to find 

RTUs installed at every station along the____________.  

The transmission of the information from the RTU to control center is impos-

sible without communication systems. New installations typically use fiber optic 

transmission systems with backup routes, while existing pipelines use lower-speed 

communication systems such as satellite channels, microwave links, or cellular 

phone connections. _________should be robust and data should be stored locally, 

especially during power outages and redundancy switchovers.  

The centralized control center system responsible for monitoring and control-

ling pipeline processes is called SCADA (supervisory control and data acquisition). 

The SCADA system__________ all the field data from the RTU and presents it to 

the pipeline operator through a set of screens or Human Machine Interface, show-

ing the__________ conditions of the pipeline. The operator can monitor the hy-
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draulic conditions of the line and  send operational commands (open/close valves, 

turn on/off compressors or pumps, change setpoints, etc.) through the SCADA sys-

tem to the field. 

As an example of the practical work of RTUs and SCADA let’s consider the 

performance of leak ____________systems. Clock valve stations are sectioning 

points of transport pipelines at remote sites. During normal operation mode valves 

are in the “open” position. When a block valve needs to be closed, pipeline opera-

tion must be stopped. Valve line closures are required to- perform a pressure test of 

the pipeline to find small leaks, to isolate leakages between two block line valves 

for safety reasons during routine pipeline_____________.  

Leak detection is now a standard function of pipeline monitoring systems in 

control centers. Basic___________ are in providing real-time values, especially ac-

curate pipeline pressure readings  with online time stamps. This real-time clock 

synchronization of all sites is also required for accurate__________ detection and 

leak location calculation. In the event of an abnormal pipeline operation, the opera-

tor can close the block line valves via command from the control center. 

To summarize, control systems used for pipeline automation provide extended 

functionality to perform leak detection, leak location, data storage, monitoring of 

the real-time situations, diverse calculations, remote controlling, operation com-

mands,  batch tracking (liquid lines),____ tracking, composition tracking, predic-

tive modeling  and more others.  

 

Task I.  Make up a plan of the text in the form of statements.  Retell the text ac-

cording to your plan. 
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UNIT 4 

 

PIPELINE SAFETY 

 

TEXT:        Pipeline Safety 

 

GRAMMAR REVISION:    Gerund 

      Gerund Complex 

       

SUPPLEMENTARY READING:   SCADA 

       Pipeline Leaks 

       Pipeline Pigging 

 

 

GRAMMAR REVISION 

 

Ex 1. Read and translate the following sentences into Russian. Pay atten-

tion to Gerund. 

 

1. Initial pre-construction activities include surveying and staking of the right-

of-way. 

2. Using air, water or a mixture of water and methanol is necessary for pres-

sure-testing of a newly constructed pipeline. 

3. It is often impossible to lay a pipeline without bending the pipe. 

4. The valves installed along a pipeline play a crucial role in isolating parts of a 

pipeline. 

5. The right-of-way has to be prepared by removing trees and bushes for 

providing access to the site.  

6. Ditching is the process of excavating a trench wide enough to contain the 

pipe and allowing the lowering in and backfilling activities. 

7. Various pipe bending processes can be applied while maintaining roundness 

in the bending area. 

8. Stringing is the process of delivering and distributing the individual lengths 

of pipe where they are needed on the right-of-way. 

9. The primary function of coating is to prevent water from coming into contact 

with the steel of the pipe. 

10.  Grading is the process of providing a smooth and even working area to facil-

itate the movement of equipment onto and along a right-of-way. 

11.  Bending allows the pipeline to conform to the contours of the terrain 

through which it passes. 
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12.  Every pipe should undergo various steps of welding process, x-rays and test-

ing. 

13.  Strategic planning for a pipeline project involves determining the shortest 

and most economical route of a pipeline, the number of pumping stations and 

natural gas compression stations along the line, and terminal storage facili-

ties. 

14.  In preparing pipeline guidance to U.S. pipeline operators, the American Pe-

troleum Institute collaborated with federal and state regulators, natural gas 

and liquid transmission companies, and local distribution companies. 

15.  Once cleaned at the gas processing plants, the natural gas can be compressed 

prior to moving into large transmission pipelines. 

 

Ex 2. Translate the following sentences into Russian. Pay attention to Ger-

und Complex: 

 

1. Besides their being important for isolating of parts of a pipeline in case of 

emergency, line plug valves also shut down sections of pipes during repair 

works. 

2. These pipelines were protected against corrosion owing to engineers’ having 

used cathodic protection. 

3. Because of manual and semi-automatic welding having been rather labour con-

suming processes a lot of electro-welders were placed along the pipeline route. 

4. Apart from welding machines joining Individual lengths of pipe together manual 

arc welding is also used. 

5. One should know the reason of this type of coating having been used. 

6. We may rely on geotextile ballasting the pipeline. 

7. It’s no use of our applying a liftless method of pipeline laying in this area. 

8. This student’s learning different methods of pipeline construction will help him 

during his practical training. 

9. Engineers insisted on directional drilling method of river crossing being the most 

suitable.  

10.  We heard of pipeline construction by complete block method being applied in 

Russia very extensively.  

11.  The SCADA system receiving all the field data from the RTU( Remote Termi-

nal Units) provides monitoring and controlling of the pipeline processes. 

12.  Gathering and transport pipelines being fully automated ensure the production 

safety. 

13.  Transportation including sophisticated processes requires a lot of specialists to 

be engaged in this field. 

14.  Pipelines ranging up to 36 inches in diameter and even larger enable to transport 

more than one million barrels of oil daily. 
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15.  Pipelines being the most efficient means of transporting crude oil and natu-

ral gas are widely known.  

 

Ex. 3. Match the beginning and the end of the sentence. Translate the re-

sulting sentences. 

 

1. The primary responsibility for ensuring 

pipeline safety is with the companies that ... 

..... significant volumes by land over 

long distances. 

2. Federal and provincial regulators ensure 

that pipeline companies design, construct, 

operate and ... 

..... kept at controlled conditions to 

ensure they do not pose a risk to the 

public and the environment. 

3. Regulators assess applications for new or 

changed pipeline infrastructure, develop and 

maintain regulations, and conduct ... 

..... own and operate the pipeline. 

4. Pipelines carry large quantities of energy 

sources and fuels — these liquids and gases 

need to be ... 

..... walking the lines up to satellite 

surveillance. 

5. Liquid petroleum pipelines are usually 

the only feasible way to transport ... 

..... decommission their facilities in a 

safe and environmentally responsible 

manner. 

6. Without pipelines, our streets and high-

ways would be overwhelmed by ... 

..... the flow, or pose a potential safe-

ty risk to the operation of the pipe-

line. 

7.  Smart pigs test pipe thickness, and 

roundness, check for signs of corrosion, de-

tect minute leaks, and any other defects 

along the interior of the pipeline that may 

either impede ... 

..... assessing and mitigating pipeline 

risks in order to reduce both the like-

lihood and consequences of inci-

dents. 

8. Pipeline integrity management is a pro-

cess for assessing and mitigating pipeline 

risks in order ... 

..... regular safety inspections and 

audits and investigate accidents. 

9. Pipeline integrity management is a pro-

cess for ... 

..... to reduce both the likelihood and 

consequences of incidents. 

10. Various types of safety technologies and 

strategies have been implemented, from ... 

..... the trucks trying to keep up with 

the demand for petroleum products. 

 

Ex. 4.Crazy sentences. The words in the following sentences are mixed up. 

Study them and write down sentences that make sense. 

 

1. Pipeline of are for companies the safety pipelines responsible.  
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_________________________________________________________________ 

 

2. Most control remotely pipeline systems monitored from are centres computer-

ized. 

_________________________________________________________________ 

 

3. Pipelines regular maintenance must inspection undergo and. 

_________________________________________________________________ 

 

4. Smart are pipe intelligent evaluate the devices to interior of robotic the used pigs. 

_________________________________________________________________ 

 

5. Pipeline monitor in line rate changes pressure and controllers flow.  

_________________________________________________________________ 

 

6. In-line welds along inspection potential problems in equipment joints or the de-

tects pipe. 

_________________________________________________________________ 

 

7. Pipeline leaks with operators highly detection locate sensitive equipment. 

_________________________________________________________________ 

 

 

Words to the text " Pipeline Safety" 

 

1. ship (v) перевозить (груз, товар), отправлять (различными видами 

транспорта) 

Coal is shipped by rail. 

2. requirement (n) требование; необходимое условие 

to establish / set requirements – определять требования 

to fill / fulfill / meet / satisfy requirements – отвечать 

требованиям 

The purity of the water in the town didn't come up to (meet) the 

minimum requirements. 

3. dismantle разбирать, демонтировать; ликвидировать 

to dismantle a machine/a structure - разбирать машину (на ча-

сти) , демонтировать какую-л. конструкцию 

4. consideration рассмотрение; соображение; внимание; обсуждение 

to take into consideration – принимать во внимание 

careful / due / serious consideration - тщательное, глубокое, 

серьёзное рассмотрение 
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After long consideration he agreed to their requests. 

5. spill (v) 

 

spill (n) 

проливать, разливать, расплёскивать 

Who has spilt the milk on(to) the table 

разлив, утечка 

oil spill — разлив нефти 

6. measure (n) мера; единица измерения  

The measure is given in centimeters. – Единицей измерения 

является сантиметр. 

safety / security measures – меры безопасности 

to take measures against smth. – принять меры против чего-л. 

accident preventive measures - аварийно-профилактические 

мероприятия 

We took measures to insure their safety. 

7. rupture (n) излом, разрушение, разрыв; трещина; растрескивание 

impact rupture – разрушение от удара 

rupture resistance, resistance to rupture – сопротивление 

разрыву, прочность на разрыв 

8. leak (n) 

 

leak (v) 

течь, протечка; утечка  

gas leak - утечка газа 

течь; просачиваться; протекать  

The oil leaked out of the storage tank. 

9. concern (n) 1) проблема; вопрос, требующий решения; забота 

Oil reserves are the concern of the Energy Department. 

2) беспокойство, озабоченность, настороженность, опасение 

Environmental concerns 

The European Community has expressed concern about reports 

of political violence.  

10. release освобождение; выход; выделение, выброс, утечка 

gas release - газовыделение,  выброс газа 

11. attribute to (v) объяснять (чем-л.) ; относить за счёт (кого-л. / чего-л.)  

They attributed their success to hard work. 

12. failure (n) 1) неудавшееся дело, неудача, неуспех, провал 

2) авария, повреждение, отказ 

power failure – отключение электричества 

The house had become uninhabitable through the failure of the 

water-supply. 

13. accident 1) авария; поломка; повреждение  

2) несчастный случай 

To meet with an / have an accident - потерпеть аварию, кру-

шение; попасть в катастрофу  
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to be involved in serious accident - попасть в серьёзную 

катастрофу 

If the accident occurs on campus, notify the University police. 

14. damage (n) 

 

 

 

 

 

 

 

 

    damage (v) 

 

ущерб; повреждение; вред; убыток; разрушение;  

to cause / do / inflict damage on – причинять вред, наносить 

ущерб 

to suffer / sustain damage - получать повреждение, терпеть 

убытки  

to repair / undo damage - восстанавливать, возмещать убыт-

ки; исправлять повреждение  

Was there much damage to the car?  

Fortunately there was no damage done.  

повреждать, портить; наносить ущерб, убыток 

Many buildings were badly damaged during the war. 

15. dissolve (v) растворять (ся)  

Salt dissolves in water. 

16. chemical (n) 

 

 

chemical (adj) 

 

1) химический реактив; химический продукт; химикат; хим-

реагент 

2) (chemicals) химикалии, химические препараты  

1) химический  

The chemical composition of the atmosphere - химический со-

став атмосферы  

Chemical industry - химическая промышленность  

Petroleum chemical - нефтехимический  

Chemical reaction - химическая реакция  

2) синтетический (полученный путём химического синтеза)  

3) занимающийся химией; изучающий химию (о человеке)  

the chemical engineer - инженер-химик 

17.  pig (n) (техн.) 1) скребок (для чистки труб)  

2) чушка; болванка 

18. deterioration 

(n) 

1) ухудшение (состояния или качества) ; порча, поврежде-

ние  

deterioration in reliability – снижение надёжности 

deterioration of properties – ухудшение свойств 

environmental deterioration - ухудшение состояния окружа-

ющей среды  

performance deterioration - ухудшение рабочих характери-

стик 

2) амортизация, изнашивание, износ  

Tool deterioration - износ инструмента 

Deterioration failure - износовый отказ; отказ по износу; по-
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степенный отказ 

19. abandon (v) оставлять, покидать; закрывать; ликвидировать  

to abandon a well – ликвидировать скважину 

20. emergency (n) 1) непредвиденный случай; крайняя необходимость; край-

ность  

Ready for all emergencies — готовый ко всем неожиданно-

стям  

In case of emergency — в случае крайней необходимости  

On emergency — на крайний случай 

2) авария; аварийная ситуация; выход из строя; критическое 

положение  

to cause / create emergency — приводить к аварии 

to declare an emergency — объявлять чрезвычайное 

положение  

grave / serious emergency — серьёзная авария 

 

 

Text 

 

Pipeline Safety 

 

Pipelines are an extremely safe way to transport energy. A barrel of crude oil 

or petroleum product shipped by pipeline reaches its destination safely more than 

99.9% of the time. Pipeline companies work with federal and provincial energy 

agencies as well as other organizations to set out minimum technical requirements 

for the design, construction, operation and dismantling of pipeline facilities to en-

sure public safety.  

The safety of pipelines depends to a large extent on the materials transported. 

Crude-oil pipelines, when ruptured, do not explode but may pollute waters and soil. 

Natural gas pipelines and product pipelines that contain highly volatile liquids such 

as gasoline may explode in a spill; they deserve the greatest safety considerations. 

Even in this case, however, it is generally accepted that the safest way to transport 

petroleum and natural gas is by pipeline. To use other modes such as truck or rail-

road to transport such fuel would be far more dangerous and costly. 

Even though pipelines have the best safety record of all transportation 

modes, pipeline safety is still a major concern of the government and the public 

owing to occasional spills and accidents. Many measures are taken to prevent and 

detect ruptures and leaks and to correct problems whenever they occur. Pipeline 

companies take active steps to ensure that health, safety, security, and environmen-

tal concerns are addressed throughout the planning, construction, and operational 

phases of pipeline operations. Pipeline companies work to prevent releases and 
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spills by evaluating, inspecting and maintaining pipelines in a program called integ-

rity management. Integrity management programs have produced decreases in inci-

dents attributed to every major cause of failure. Pipeline companies together fund 

millions of dollars worth of research into new inspection technologies and spend 

billions on safety each year. 

Pipeline incidents, while rare, do still happen. About half of all pipeline acci-

dents are caused by a third party, as, for instance, a builder damaging a pipe while 

digging the foundation of a house. Consequently, pipeline companies make special 

efforts to educate the public about pipeline safety and inform cities and construc-

tion groups about the locations of underground pipelines in order to reduce third-

party damage. 

The second leading cause of pipeline failure is corrosion, which is an elec-

trochemical process caused by the contact of metal pipe with wet soil (external cor-

rosion) and with the fluid in the pipe if the fluid is corrosive or contains water with 

dissolved oxygen, carbon dioxide, or hydrogen sulfide (internal corrosion). Pipeline 

companies take many measures to prevent corrosion, such as covering underground 

pipelines with tape and using cathodic protection against external corrosion and 

adding special chemicals (corrosion inhibitants) to the fluid to prevent internal cor-

rosion. The chemicals reduce corrosion by reacting with and hence removing the 

dissolved oxygen in liquid. 

Finally, detection of leaks is done by computer monitoring of abnormal flow 

rates and pressure and by flying aircraft along pipelines for visual inspection. Spe-

cial “pigs” are also sent through pipelines to detect possible flaws of the pipeline 

walls and signs of corrosion. Highly corroded pipes are replaced before a leak de-

velops. Often referred to as “smart pigs,” these carry instruments that detect cracks 

and corrosion of pipeline interiors. 

With respect to time there may be two types of pipeline failure – immediate, 

where the failure occurs because of sudden damage due to natural causes such as 

landslides or human activity, and time-dependent failure which occurs due to grad-

ual deterioration of the pipeline material. About 70 per cent of the ruptures resulted 

from time-dependent failure such as external corrosion or stress corrosion cracking.  

The primary responsibility for the safety of pipelines rests with the facility 

owner. To ensure that their facilities are designed, constructed, operated and aban-

doned in a safe manner, pipeline companies assess their pipelines and associated 

facility applications, develop and maintain regulations, conduct regular safety in-

spections, and audits and investigate accidents. Pipeline operators prepare for the 

unlikely event of an incident through control room technologies and training to stop 

the flow of a pipeline quickly upon a leak or release. Operators also develop emer-

gency response plans, deploy resources, and work frequently with local first re-

sponders in order to reduce the impacts of any release.  

 

http://www.britannica.com/EBchecked/topic/138721/corrosion
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Ex.1. Read the text, find English equivalents to the following words and 

word combinations and use them in sentences based on the text: 

 

демонтаж, разборка, снос  

обеспечивать безопасность  

разрываться, разрушаться  

летучая жидкость  

разлив  

протечка, утечка  

Техническое обслуживание  

следовательно  

наружная/внутренняя коррозия  

катодная защита  

растворять  

выявлять трещины  

повреждение, поломка, неисправность  

закрывать, ликвидировать  

расследовать аварии  

 

Ex.2. Translate the following word combinations into Russian: 

 

to reach destination  

to ensure public safety  

flow rate  

corrosion inhibitants  

to make special efforts  

smart pigs  

pipeline interiors  

gradual deterioration  

primary responsibility  

to conduct safety inspections  

emergency response plans  

to a large extent  

to pollute waters  

safety considerations  

owing to  

to take measures  

environmental concerns  

integrity management  

to cause accidents   
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attributed to  

 

Ex. 4. Look through the text, find and write down corresponding words for the 

following definitions: 

 

 to take or carry (people or goods) from one place to another by 

means of a vehicle, aircraft, or ship 

 the condition of being protected from or unlikely to cause danger, 

risk, or injury 

 a quantity of liquid that has flowed or been flowed over the edge 

of its container, especially unintentionally 

 keep (something) from happening, stop (someone) from doing 

something 

 keep (something) in good condition by checking or repairing it 

regularly 

 the action or state of not functioning 

 a device which fits snugly inside an oil or gas pipeline and is sent 

through it to clean or test the inside, or to act as a barrier 

 an unfortunate incident that happens unexpectedly and uninten-

tionally, typically resulting in damage or injury 

 

Ex. 5. Complete the sentences according to the text. 

 

1) Pipeline companies work with federal and provincial energy agencies ... 

2) Crude-oil pipelines, when ruptured, do not explode but ... 

3) Pipeline companies take active steps to ensure that ... 

4) Pipeline companies work to prevent releases and spills by ... 

5) Pipeline companies make special efforts to educate the public about ... 

6) Pipeline companies take many measures to prevent corrosion, such as ... 

7) Detection of leaks is done by computer monitoring of ... 

8) With respect to time there may be two types of pipeline failure ... 

9) To ensure that their facilities are designed, constructed, operated and abandoned 

in a safe manner, pipeline companies assess ... 

 

Ex. 6. Agree or disagree with the following statements: 

 

1) The safety of pipelines depends a lot on the materials transported. 

2) Pipeline safety is a major concern of the government and the public be-

cause of occasional landslides or human activity. 

3) Pipeline incidents happen quite rarely. 
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4) Internal corrosion is an electrochemical process caused by the contact of 

metal pipe with wet soil. 

5) Smart pigs are sent through pipelines to detect possible flaws of the pipe-

line walls and signs of corrosion. 

6) Immediate failure occurs because of sudden damage due to natural causes 

such as gradual deterioration of the pipeline material. 

7) The primary responsibility for the safety of pipelines rests with the facility 

owner. 

 

Ex.7. Answer the following questions: 

 

1) Why are pipelines considered an extremely safe way to transport energy? 

2) What does the safety of pipelines depend on? 

3) What measures are taken to prevent and detect pipeline ruptures and 

leaks? 

4) What are integrity management programs? 

5) Do pipeline incidents still happen? 

6) What are the leading causes of pipeline failure? 

7) What measures do pipeline companies take to prevent corrosion? 

8) What are smart pigs? 

9) What types of pipeline failure are distinguished with respect to time?  

10) Who does the primary responsibility for the safety of pipelines rest with? 

11) What do pipeline companies do to ensure that their facilities are de-

signed, constructed, operated and abandoned in a safe manner? 

 

Ex.8.Read the passages and choose a suitable title for each of them from 

the options in the box. Retell the passages. 

 

Draft Reducing Agents 

Maintenance 

Pipeline Inspection Tools 

Corrosion Control 

 

1) _________________________ 

Steel pipe is subject to corrosion when buried in soil, so early pipelines were 

coated in tar or asphalt as they were being installed. Later advances included epoxy 

and polyethylene coatings applied at the manufacturing plant. 

Following the discovery of corrosion as an electro-chemical process, cathodic 

protection was introduced. Cathodic protection involves applying a weak direct 

current of electricity to the pipeline to prevent corrosion. The current flows into the 
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pipe through breaks in the outer coating and protects the bare metal from water and 

other corrosive agents. 

 

2) _________________________ 

To ensure the integrity and safety of their pipelines operators monitor their 

pipelines 24 hours per day, seven days per week from central control centres and 

use aircraft to visually inspect their right-of-ways looking for signs of leaks. 

Maintenance programs include scheduled inspections of valves and other compo-

nents, regular pipeline integrity testing and regular inspections of crossings. 

Pipelines are cleaned internally by bullet-shaped devices known as “pigs” be-

cause of the squealing noise they make as they travel through the pipeline. They 

remove wax, paraffin and water from the pipeline. Smart pigs contain instruments 

which measure and record various aspects of pipeline integrity. 

Should a pipeline need repair, valves in the pipeline are used to isolate the sec-

tion and the damaged area is either repaired or replaced. Valves are located at regu-

lar intervals along the pipeline so that only small sections and not the entire line 

need to be purged. 

 

3) _________________________ 

Although ‘pigs’ have been used since early in the history of pipelines to keep 

internal walls clear of wax and other foreign material; ‘smart pigs’ with recording 

instruments were introduced in the 1960s. Smart pigs use ultrasonic waves or mag-

netic resonance to detect and record pits, fatigue cracks and other thickness varia-

tions in the pipeline walls before problems occur. Ongoing advances in smart pig 

technology provide for detection on a smaller and smaller scale. Most smart pigs 

now have GPS capabilities, improving the ability to locate such potential problems. 

 

4) _________________________ 

When fluids flow through a pipeline, friction with the pipe causes turbulent 

flow near the pipe wall. Draft reducing agents (DRAs) composed of long-chain 

polymers were developed in the 1940s to reduce this turbulence. They are injected 

into the fluid stream at pump stations. Continuous research and development has 

increased the efficiency of DRAs such that the amounts used are on the order of 10 

to 20 parts per million. 

 

 Ex. 9. Read the text and choose a suitable word from the box to complete 

the text. Do the tasks that follow the text: 
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Better Safety Through Technology 

 

monitoring,  maintenance,  technology,  advanced,  corrosion,  devices,  

 pipeline,  improvements 

 

Pipeline operators inspect pipelines regularly in order to identify and treat 

symptoms long before they become a problem. Most inspections of hazardous liq-

uids pipelines are conducted by in-line inspection devices known as “smart pigs”.  

These high-tech diagnostic __________ travel through a pipeline gathering infor-

mation without stopping flow of the product of a pipeline.  Smart pigs produce ter-

abytes of data about a ___________, intending to measure wall thickness and geo-

metric shape, identify dents and microscopic cracks, and more.   

Then, pipeline operators conduct a physical evaluation of a segment of the 

tested pipeline in order to validate the results of the test, and use analytic software 

to review results and isolate potential issues for ____________.  Operators next de-

cide which pipeline features identified by the test should be addressed by physical 

inspection, based on federal regulations and a prioritization of the greatest risks. 

In-line inspection devices use electromagnetic acoustic, magnetic flux, and 

other ___________ technologies. They are generally developed and owned by in-

dependent  third-party inspection companies. While in-line inspection technology 

has improved dramatically over the past few decades, pipeline operators want fur-

ther ____________ - today’s tools may have a 90 percent detection rate. Pipeline 

operators inform “smart pig” companies about their needs, push the vendors to im-

prove the ___________, develop analytic tools to use when reviewing “smart pig 

inspection” reports, discuss with other companies best practices in integrating in-

spection data, and contribute millions of dollars each year into pipeline consortium 

work on shared pipeline technology goals.   

Other technologies are used in pipeline operations.  Advanced telecommuni-

cations and computer systems such as SCADA (Supervisory Control And Data Ac-

quisition) continue to improve the ____________ and remote operation of the pipe-

line from control rooms. 

Companies also employ a cathodic protection system to control the 

___________ of steel by applying a small electrical current on the pipeline that in-

hibits corrosion. 

 

Task 1. Write down definitions for the following words. Use an English-

English dictionary if necessary. 

 

pipeline  

maintenance  
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smart pigs  

corrosion  

cathodic protection  

 

Task 2. Write down 5-7 false statements based on the text. Present them in 

class. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 

Ex. 10. Read the text and do the tasks that follow: 

______________________________ 

 

There are a number of safety precautions and procedures in place to mini-

mize the risk of pipeline accidents. In fact, the transportation of oil and natural gas 

by pipe is one of the safest ways of transporting energy, mostly due to the fact that 

the infrastructure is fixed, and often buried underground. A few of the safety pre-

cautions associated with oil and natural gas pipelines include: 

Aerial Patrols - Planes are used to ensure no construction activities are taking 

place too close to the route of the pipeline, particularly in residential areas. Unau-

thorized construction and digging is the primary threat to pipeline safety. 

Leak Detection - Natural gas detecting equipment is periodically used by 

pipeline personnel on the surface to check for leaks. This is especially important in 

areas where the natural gas is not odorized.  

Pipeline Markers - Signs on the surface above oil and natural gas pipelines 

indicate the presence of underground pipelines to the public, to reduce the chance 

of any interference with the pipeline.  

Oil and Gas Sampling - Routine sampling of the oil and natural gas in pipe-

lines ensures its quality, and may also indicate corrosion of the interior of the pipe-

line, or the influx of contaminants.  

Preventative Maintenance - This involves the testing of valves and the re-

moval of surface impediments to pipeline inspection.  

Emergency Response - Pipeline companies have extensive emergency re-

sponse teams that train for the possibility of a wide range of potential accidents and 

emergencies.  

While large interstate pipelines transport oil and natural gas from the pro-

cessing regions to the consuming regions and may serve large wholesale users such 
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as industrial or power generation customers directly, it is the distribution system 

that actually delivers oil and natural gas to most retail customers, including residen-

tial users. 

 

Task 1. Think of the title for the text. 

 

Task 2. Write down 5-7 questions on the contents of the text and present them in 

class.  

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 

 

 Ex. 10. Study the picture and speak on who and how oversees pipeline 

safety: 
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Ex. 11. Translate the following sentences into English. 

 

1) При транспортировке нефти по трубопроводам регулярно происходят 

протечки; вытекающая нефть загрязняет почву и воды, очищение которых 

настолько затратно, что гораздо выгоднее вложить все возможные ресурсы в 

предотвращение аварий. 

2) Для снижения вероятности аварий требования к надежности нефтепро-

водов постоянно повышаются. 

3) Совершенствуются технологии и налаживается  производство антикор-

розийного покрытия трубопроводов. 

4) Осваивается применение гибких трубопроводов из армированного пла-

стика с неограниченным сроком эксплуатации. 

5) Наиболее прогрессивные компании налаживают системы мониторинга 

состояния трубопроводов; для этого применяются самые разные технологии и 

стратегии – от обхода территорий людьми до контроля объектов со спутни-

ков. 

6) Сегодня широкое распространение получила система отслеживания ос-

новных характеристик гидродинамических процессов в трубопроводе (давле-

ния, температуры и поведения потоков транспортируемой жидкости). 

7) Полученные данные сравнивают с эталонными параметрами, что позво-

ляет выявить возможные аномалии, связанные с протечкой. 

 

  

SUPPLEMENTARY READING 

  

Text 1 

 

SCADA System for Pipelines 

 

Read the text, fill in the gaps with the correct preposition from the box and 

do the tasks that follow the text. 

 

in    in   off   at   from   of   out   by   on   on   between   through   to   along 

 

Pipeline companies have customers _____ both ends of the pipeline – the 

producers and processors that input oil or natural gas into the pipeline, and the con-

sumers and local utilities that take oil or gas _____ of the pipeline. In order to man-

age the oil and natural gas that enter the pipeline, and to ensure that all customers 

receive timely delivery of their portion of this, sophisticated control systems are re-

quired to monitor the oil and gas as they travel _______ all sections of what could 

be a very lengthy pipeline network. To accomplish this task of monitoring and con-

http://www.mirnefti.ru/index.php?id=229
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trolling the oil or natural gas that are traveling through the pipeline, centralized gas 

control stations collect, assimilate, and manage data received ______ monitoring 

and pumping/compressor stations all along the pipe. 

Most of the data that is received _____ a control station is provided by Su-

pervisory Control and Data Acquisition (SCADA) systems. These systems are es-

sentially sophisticated communications systems that take measurements and collect 

data along the pipeline (usually ______ a metering or pumping/compressor stations 

and valves) and transmit it _____ the centralized control station. The operator can 

monitor the hydraulic conditions of the line, as well as remotely manipulate pumps, 

compressors, valves, deliveries, etc. sending operational commands (open/close 

valves, turn on/_____ compressors or pumps, change setpoints, etc.) through the 

SCADA system to the field. 

Flow rate through the pipeline, operational status, pressure, and temperature 

readings may all be used to assess the status _____ the pipeline _____ any one 

time. SCADA systems also work in real time, meaning that there is little lag time 

_______ the measurements taken along the pipeline and their transmission to the 

control station. 

 The data is relayed to a centralized control station, allowing pipeline engi-

neers to know exactly what is happening ______ the pipeline at all times. This ena-

bles quick reactions to equipment malfunctions, leaks, or any other unusual activity 

along the pipeline. Some SCADA systems also incorporate the ability to remotely 

operate certain equipment along the pipeline, including pumping/compressor sta-

tions, allowing engineers _____ a centralized control center to immediately and 

easily adjust flow rates in the pipeline. 

To optimize and secure the operation of these assets, some pipeline compa-

nies are using what is called Advanced Pipeline Applications, which are software 

tools installed ______ top of the SCADA system, that provide extended functional-

ity to perform leak detection, leak location, batch tracking (liquid lines), pig track-

ing, composition tracking, predictive modeling, look ahead modeling, operator 

training and more. 

 

Task 1. Make word combinations using the words from the box and give 

their Russian equivalents. Use the resulting word combinations in sentences 

based on the text: 

 

sophisticated network 

pipeline operations 

to take conditions 

to monitor control systems 

to manipulate malfunctions 

equipment rate 
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to secure measurements 

to perform leak detection 

flow remotely 

 

Task 2. Write down 5-7 false statements based on the text. Present them in 

class. 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Task 3. Prepare a retelling of the text. 

 

Text 2 

 

Pipeline Leaks 

 

Read the text and do the tasks that follow the text. 

 

Pipeline networks are the most economic and safest mode of transportation 

for oil, gases and other fluid products. As a means of long-distance transport, pipe-

lines have to fulfill high demands of safety, reliability and efficiency. If properly 

maintained, pipelines can last indefinitely without leaks. Most significant leaks that 

do occur are often caused by damage from nearby excavation equipment, therefore 

it is critical to call authorities prior to excavation to assure that there are no buried 

pipelines in the vicinity. If a pipeline is not properly maintained, it can begin to cor-

rode slowly, particularly at construction joints, low points where moisture collects, 

or locations with imperfections in the pipe. However, these defects can be identi-

fied by inspection tools and corrected before they progress to a leak. Other reasons 

for leaks include accidents, terrorism, earth movement, or sabotage. 

There exist very simple methods of locating leaks along the pipelines and al-

so more complex, high-tech ways of checking pipelines for leaks. The method of 

leak detection selected for a pipeline depends on a variety of factors including pipe-

line characteristics, product characteristics, instrumentation and communications 

capabilities, and economics. Pipeline systems vary widely in their physical charac-

teristics and operational functions, and no external or internal method is universally 

applicable or possesses all of the features and functionality required for perfect leak 

detection performance.  
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The primary purpose of leak detection systems (LDS) is to assist pipeline 

controllers in detecting and localizing leaks. LDS provide an alarm and display 

other related data to the pipeline controllers in order to aid in decision-making. 

Pipeline leak detection systems are also beneficial because they can enhance 

productivity and system reliability thanks to reduced downtime and reduced inspec-

tion time. LDS are therefore an important aspect of pipeline technology. They are 

divided into: a) externally based LDS and b) internally based LDS.  

Externally based methods detect leaking product outside the pipeline, and 

include traditional procedures such as ROW inspection by line patrols. Externally 

based systems also utilize field instrumentation (infrared radiometers or thermal 

cameras, vapor sensors, acoustic microphones or hydrocarbon sensing via fiber op-

tic or dielectric cables) to monitor external pipeline parameters. 

The most basic method of pipeline leak detection is to walk, drive or fly 

along the pipeline and visually check for leaks. Pipelines are often monitored by 

low-flying aircraft and ground crews with specialized detection equipment. The 

most cost effective is to supply an odorant to the fluid in the pipe. Leaks can then 

be smelled by bystanders. Flow meters can detect leaks (though not the leak loca-

tion) by detecting imbalances of flow rate on an hourly or daily basis. Line pressure 

measurement systems must be used in conjunction with the meters to establish a 

change in pressure gradients in the event of a leak. 

The source of the leak can as well be detected from the sound the flowing 

liquid produces. Fluid flow generates vibrations in the ultrasonic range that can be 

detected with appropriate transducers. Portable transducers can be used to pinpoint 

the source of the leak if pipeline crews place the transducer on specific portions of 

the pipeline to detect the signal strength produced by the liquid. 

Internally based methods, also known as computational pipeline monitor-

ing, utilize field instrumentation (sensors) to monitor internal pipeline parameters 

which are inputs for inferring a product release by manual or electronic computa-

tion. Computational Pipeline Monitoring Systems, or CPM, are the most common 

technology to protect the pipelines from occasional leaks. CPM takes information 

from the field related to pressures, flows and temperatures to estimate the hydraulic 

behavior of the product being transported. Once the estimation is completed, the 

results are compared to other field references to detect the presence of an anomaly 

or unexpected situation, which may be related to a leak incident. These CPM sys-

tems are the foundation to ensure the operational security of pipelines. 

Line Pig Detection   Line pigging has been used primarily for cleaning pipe-

line, but can also be used for monitoring pipeline. Line pigging is the process of in-

serting a small device (a pig) into the lines and pushing it through the pipeline. Pig-

based monitoring systems collect data and store data that can be used for leak de-

tection, such as monitoring flow rate changes and acoustic changes. 
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Computer Assistance   Computers can monitor, process and analyze pressure, 

temperature, flow, density and other parameters to calculate the inventory of a 

pipeline. Pipeline instrumentation is installed on the pipeline, then computers ac-

count for the fluid inventory and compensate for flow differences. Computers also 

check for instrument malfunction. Large hydrocarbon fluid pipeline leaks are usual-

ly detected by the SCADA system that controls and monitors the pipeline. As a first 

line of defense, SCADA systems use flow or pressure deviation calculations or rate 

of change monitoring on flow and pressure measurements to detect a possible leak.  

 

Task 1. Give the Russian equivalents to the following words and word 

combinations and use them in sentences based on the text: 

 

Task 2. Make up a plan of the text in the form of questions. Retell the text 

according to your plan. 

______________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

_______________________________________________________________ 

 

Task 3. Write down a brief summary of the text. 

 

 

Text 3 

 

Pipeline Pigging 

 

While buildup in a pipeline can cause transmittal slows or even plugging of 

the pipeline, cracks or flaws in the line can be disastrous. A form of flow assurance 

for oil and gas pipelines and flowlines, pipeline pigging ensures the line is running 

smoothly. 

The maintenance tool, pipeline pigs are introduced into the line via a pig 

trap, which includes a launcher and receiver. Without interrupting flow, the pig is 

then forced through it by product flow, or it can be towed by another device or ca-

ble. Usually cylindrical or spherical, pigs sweep the line by scraping the sides of 

the pipeline and pushing debris ahead. As the travel along the pipeline, there are a 

number functions the pig can perform, from clearing the line to inspecting the inte-

rior. 



76 

 

There are two main hypotheses for why the process is called "pipeline pig-

ging," although neither have been proved. One theory is that "pig" stands for Pipe-

line Intervention Gadget. The other states that a leather-bound pig was being sent 

through the pipeline, and while it passed, the leather squeaked against the sides of 

the pipe, sounding like a squealing pig. 

Engineers must consider a number of criteria when selecting the proper pig 

for a pipeline. First, it's important to define what task the pig will be performing. 

Also, size and operating conditions are important to regard. Finally, pipeline layout 

is integral to consider when choosing a pig. Because every pipeline is different, 

there is not a set schedule for pigging a line, although the quantity of debris collect-

ed in a pipeline and the amount of wear and tear on it can increase the frequency of 

pigging. Today, pipeline pigging is used during all phases of the life of a pipeline. 

Types of Pipeline Pigs 

Although first used simply to clear the line, the purpose of pipeline pigging 

has evolved with the development of technologies. Utility pigs are inserted into the 

pipeline to remove unwanted materials, such as wax, from the line. Inline inspec-

tion pigs can also be used to examine the pipeline from the inside, and specialty 

pigs are used to plug the line or isolate certain areas of the line. Lastly, gel pigs are 

a liquid chemical pigging system. 

 Similar to cleaning your plumbing line, utility pigs are used to clean the 

pipeline of debris or seal the line. Debris can accumulate during construction, and 

the pipeline is pigged before production commences. Also, debris can build up on 

the pipeline, and the utility pig is used to scrape it away. Additionally, sealing pigs 

are used to remove liquids from the pipeline, as well as serve as an interface be-

tween two different products within a pipeline. Types of utility pigs include man-

drel pigs, foam pigs, solid cast pigs and spherical pigs. 

Inspection pigs, also referred to as in-line inspection pigs or smart pigs, gath-

er information about the pipeline from within. The type of information gathered by 

smart pigs includes the pipeline diameter, curvature, bends, temperature and pres-

sure, as well as corrosion or metal loss. Inspection pigs utilize two methods to 

gather information about the interior condition of the pipeline: magnetic flux leak-

age
*
 (MFL) and ultrasonics (UT). MFL inspects the pipeline by sending magnetic 

flux into the walls of the pipe, detecting leakage, corrosion, or flaws in the pipeline. 

Ultrasonic inspection directly measures the thickness of the pipe wall by using ul-

trasonic sounds to measure the amount of time it takes an echo to return to the sen-

sor. 

Specialty pigs, such as plugs, are used to isolate a section of the pipeline for 

maintenance work to be performed. The pig plug keeps the pipeline pressure in the 

line by stopping up the pipeline on either side of where the remedial work is being 

done. 
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A combination of gelled liquids, gel pigs can be used in conjunction with 

conventional pigs or by themselves. Pumped through the pipeline, there are a num-

ber of uses for gel pigs, including product separation, debris removal, hydrotesting, 

dewatering and condensate removal, as well as removing a stuck pig. 

As there now exist multi-diameter pipelines, dual and multi-diameter pigs 

have been developed, as well. 
(*magnetic flux leakage – рассеяние магнитного потока) 

 

Task 1.Translate the following words and word combinations. Use them in 

situations based on the text: 

 

- to run smoothly, maintenance tool, to be towed by, to scrape the sides of the 

pipeline, to push debris ahead, to inspect the interior, Pipeline Intervention Gadget, 

to squeak against the sides, operating conditions, pipeline layout, frequency of pig-

ging, to remove unwanted materials, inline inspection, to isolate certain areas, to 

seal, to scrape away, to remove liquids, smart pigs, to detect leakage, to measures 

the thickness, maintenance work, remedial work, in conjunction with, to remove a 

stuck pig. 

 

Task 2. Write down 7-8 special questions on the contents of the text. Pre-

sent them in class. 

______________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 


