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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 attention to 

Gerund. 
 

1. Initial pre-construction activities include surveying and staking of the right-of-way. 
2. Using of air, water or a mixture of water and methanol is necessary for pressure-

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 of 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 facilitate 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. 
12. Every pipe should undergo various steps of welding process, x-rays and testing. 
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 facilities. 

14. In preparing pipeline guidance to U.S. pipeline operators, the American Petroleum 
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 Gerund 

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 
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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 consuming 

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 Terminal 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. 
15. Pipelines being the most efficient means of transporting crude oil and natural gas are 

widely known.  
 

Ex. 3. Match the beginning and the end of the sentence. Translate the resulting 
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 highways 
would be overwhelmed by ... 

..... the flow, or pose a potential safety 
risk to the operation of the pipeline. 

7.  Smart pigs test pipe thickness, and 
roundness, check for signs of corrosion, detect 
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 
likelihood and consequences of 
incidents. 

8. Pipeline integrity management is a process 
for assessing and mitigating pipeline risks in 
order ... 

..... regular safety inspections and audits 
and investigate accidents. 

9. Pipeline integrity management is a process ..... to reduce both the likelihood and 
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for ... 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.  
______________________________________________________________________ 

2. Most control remotely pipeline systems monitored from are centres computerized. 
______________________________________________________________________ 

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 detects 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 части) , 
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 
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 
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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, крушение; 
попасть в катастрофу  
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 убытки; 
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. corrosion (n) коррозия; ржавление; разъедание; окисление, ржавчина 
underground corrosion почвенная коррозия (зарытых в землю 
трубопроводов) 

16. dissolve (v) растворять (ся)  
Salt dissolves in water. 

17. chemical (n) 
 
 
chemical (adj) 
 

1) химический реактив; химический продукт; химикат; 
химреагент  
2) (chemicals) химикалии, химические препараты  
1) химический  
the chemical composition of the atmosphere - химический состав 

http://www.britannica.com/EBchecked/topic/138721/corrosion
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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 

18.  pig (n) (техн.) 1) скребок (для чистки труб)  
2) чушка; болванка 

19. deterioration (n) 1) ухудшение (состояния или качества) ; порча, повреждение  
deterioration in reliability - снижение надёжности  
deterioration of properties - ухудшение свойств  
environmental deterioration - ухудшение состояния окружающей 
среды  
performance deterioration - ухудшение рабочих характеристик 
2) амортизация, изнашивание, износ  
tool deterioration - износ инструмента 
deterioration failure - износовый отказ; отказ по износу; 
постепенный отказ 

20. abandon (v) оставлять, покидать; закрывать; ликвидировать  
to abandon a well - ликвидировать скважину 

21. emergency (n) 1) непредвиденный случай; крайняя необходимость; крайность 
ready for all emergencies — готовый ко всем неожиданностям  
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 ensure 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 railroad 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 environmental concerns are addressed throughout the planning, 
construction, and operational phases of pipeline operations. Pipeline companies work to 
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prevent releases and spills by evaluating, inspecting and maintaining pipelines in a program 
called integrity management. Integrity management programs have produced decreases in 
incidents 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 accidents 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 construction 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 electrochemical 
process caused by the contact of metal pipe with wet soil (external corrosion) 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 corrosion. 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. Special “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 develops. 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 gradual 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 abandoned in a safe 
manner, pipeline companies assess their pipelines and associated facility applications, 
develop and maintain regulations, conduct regular safety inspections, 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 emergency response plans, deploy resources, and work 
frequently with local first responders in order to reduce the impacts of any release.  

 
 
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  

http://www.britannica.com/EBchecked/topic/138721/corrosion
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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   

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 
unintentionally, 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 ... 
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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 because of 

occasional landslides or human activity. 
3) Pipeline incidents happen quite rarely. 
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 pipeline 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 designed, 

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 pipe through breaks in the outer 
coating and protects the bare metal from water and other corrosive agents. 
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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 components, regular pipeline integrity testing and 
regular inspections of crossings. 

Pipelines are cleaned internally by bullet-shaped devices known as “pigs” because 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 section and 
the damaged area is either repaired or replaced. Valves are located at regular 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 magnetic resonance to detect 
and record pits, fatigue cracks and other thickness variations 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: 

 
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 liquids pipelines are 
conducted by in-line inspection devices known as “smart pigs”.  These high-tech diagnostic 
__________ travel through a pipeline gathering information without stopping flow of the 
product of a pipeline.  Smart pigs produce terabytes of data about a ___________, intending 
to measure wall thickness and geometric 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 decide 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 independent  third-
party inspection companies. While in-line inspection technology has improved dramatically 
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over the past few decades, pipeline operators want further ____________ - today’s tools may 
have a 90 percent detection rate. Pipeline operators inform “smart pig” companies about their 
needs, push the vendors to improve the ___________, develop analytic tools to use when 
reviewing “smart pig inspection” reports, discuss with other companies best practices in 
integrating inspection 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 telecommunications 
and computer systems such as SCADA (Supervisory Control And Data Acquisition) continue 
to improve the ____________ and remote operation of the pipeline 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 inhibits corrosion. 

 

Task 1. Write down definitions for the following words. Use an English-English 

dictionary if necessary. 

 

pipeline  

maintenance  

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 minimize 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 precautions 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. Unauthorized 
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 pipelines 
ensures its quality, and may also indicate corrosion of the interior of the pipeline, or the influx 
of contaminants.  
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Preventative Maintenance - This involves the testing of valves and the removal of 
surface impediments to pipeline inspection.  

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

While large interstate pipelines transport oil and natural gas from the processing 
regions to the consuming regions and may serve large wholesale users such as industrial or 
power generation customers directly, it is the distribution system that actually delivers oil and 
natural gas to most retail customers, including residential 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.  
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
 
Task 3. Retell the text. 
 

 Ex. 10. Study the picture and speak on who oversees pipeline safety: 
 

 
 
 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. 

http://www.mirnefti.ru/index.php?id=229
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2) Для снижения вероятности аварий требования к надежности нефтепроводов 
постоянно повышаются. 

3) Совершенствуются технологии и налаживается  производство антикоррозийного 
покрытия трубопроводов. 

4) Осваивается применение гибких трубопроводов из армированного пластика 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 спутников. 

6) Сегодня широкое распространение получила система отслеживания основных 
характеристик гидродинамических процессов в трубопроводе (давления, температуры 
и поведения потоков транспортируемой жидкости). 

7) Полученные данные сравнивают с эталонными параметрами, что позволяет 
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 consumers and local 
utilities that take oil or gas _____ of the pipeline. In order to manage 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 required 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 controlling 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 Supervisory 
Control and Data Acquisition (SCADA) systems. These systems are essentially 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 engineers to 
know exactly what is happening ______ the pipeline at all times. This enables 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 stations, allowing engineers _____ a centralized 
control center to immediately and easily adjust flow rates in the pipeline. 
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To optimize and secure the operation of these assets, some pipeline companies are 
using what is called Advanced Pipeline Applications, which are software tools installed 
______ top of the SCADA system, that provide extended functionality to perform leak 
detection, leak location, batch tracking (liquid lines), pig tracking, 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 

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, pipelines 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 corrode slowly, particularly at construction joints, low points where 
moisture collects, or locations with imperfections in the pipe. However, these defects can be 
identified 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 also 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 pipeline characteristics, 
product characteristics, instrumentation and communications capabilities, and economics. 
Pipeline systems vary widely in their physical characteristics 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.  

The primary purpose of leak detection systems (LDS) is to assist pipeline controllers in 
detecting and localizing leaks. LDSs provide an alarm and display other related data to the 
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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 inspection 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 optic 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 location) 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 monitoring, utilize 
field instrumentation (sensors) to monitor internal pipeline parameters which are inputs for 
inferring a product release by manual or electronic computation. 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 systems are the foundation to ensure the operational security of pipelines. 

Line Pig Detection Line pigging has been used primarily for cleaning pipeline, but can 
also be used for monitoring pipeline. Line pigging is the process of inserting 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 detection, such as monitoring flow rate changes 
and acoustic changes. 

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 account for the fluid 
inventory and compensate for flow differences. Computers also check for instrument 
malfunction. Large hydrocarbon fluid pipeline leaks are usually 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: 
 
- a means of long-distance transport, to fulfill high demands of safety, buried pipelines, 

at construction joints, to vary widely in operational functions,  to be universally applicable, 
leak detection performance, to enhance productivity, reduced downtime, to utilize field 
instrumentation, to supply an odorant to, imbalances of flow rate, in the event of a leak, to 
pinpoint the source of the leak, computational pipeline monitoring, to estimate the hydraulic 
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behavior, to ensure the operational security, line pigging, to check for instrument malfunction,  
pressure deviation calculations. 

 
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. 
 
Task 4. Prepare a detailed retelling 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 cable. 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 interior. 

There are two main hypotheses for why the process is called "pipeline pigging," 
although neither have been proved. One theory is that "pig" stands for Pipeline 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 collected 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 inspection 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 
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pipeline, as well as serve as an interface between two different products within a pipeline. 
Types of utility pigs include mandrel pigs, foam pigs, solid cast pigs and spherical pigs. 

Inspection pigs, also referred to as in-line inspection pigs or smart pigs, gather 
information about the pipeline from within. The type of information gathered by smart pigs 
includes the pipeline diameter, curvature, bends, temperature and pressure, as well as 
corrosion or metal loss. Inspection pigs utilize two methods to gather information about the 
interior condition of the pipeline: magnetic flux leakage* (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 ultrasonic sounds to measure the amount of time it takes an echo to 
return to the sensor. 

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. 

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 number 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 pigging, 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. Present them in 

class. 
_____________________________________________________________________

__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
_________________________________________________________________________ 

 
Task 3. Prepare a retelling of the text. 


