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Введение 
 Настоящее пособие представляет собой элемент учебно–методического обеспечения по дисциплине «Иностранный язык» (английский язык) и предназначено для аудиторной и самостоятельной работы студентов бакалавриата теплоэнергетических и электроэнергетических специальностей. 
Целью данного пособия является формирование иноязычной коммуникативной компетенции, а именно: лингвистической, социолингвистической, социокультурной, дискурсивной, а также компетенций, необходимых для использования английского языка в учебной, научной и профессиональной деятельности. 
Основные задачи, стоящие перед составителями данного учебно–методического пособия, соответствуют основным задачам данной дисциплины. Среди них целесообразно назвать следующие:
 – формировать у студентов способности и готовности к речевой коммуникации (усвоение умений и навыков опосредованного письменного (чтение, письмо) и непосредственного устного (говорение, аудирование) иноязычного общения;
 – использовать и опознавать различные грамматические структуры в письменных и устных текстах общекультурного и профессионально–технического характера;
 – приобрести навыки чтения и перевода оригинальных текстов средней трудности с минимальным использованием словаря;
 – научиться грамотно строить высказывание на английском языке, вести беседы на темы, связанные со сферой нефтяной и газовой промышленности. 

Материалы представленного учебного пособия способствуют формированию необходимых компетенций в рамках обозначенной дисциплины. 
Oil and Gas
Unit 1. Oil and Gas Industry
Vocabulary
upstream

midstream

downstream

exploration

production

storage

transportation

supply

trading

wholesale

retail

be responsible for

be in charge of something

graduate from

oil refining

product marketing

an offshore driller

a pipeline engineer

a petroleum geologist

a subsea engineer

an oil trader

a risk manager

The oil and gas industry is usually divided into three major sectors: upstream, midstream and downstream.
Upstream:
– gas gathering is collecting gas from the wellhead and moving it to a processing plant or to a major transmission line;
– exploration is a process of exploring an area on land or sea for oil and gas;
– production is a process of separating out the key components and preparing them for export;
– drilling is a process of making a hole using a drill in order to create a well for oil and natural gas production.

Midstream:
– oil / gas storage is a means of collecting products before they are distributed downstream to refineries and retailers;

– transportation refers to the various methods of transportation used to move oil and gas from one location to another. These include pipelines, rail, shipping, and trucking.

Downstream:
– oil refining is the process of producing different petroleum products like gasoline, diesel, and jet fuel;
– supply is the planning and management of all activities involved in sourcing, procurement, conversion and logistics management;
– marketing is the wholesale and retail distribution of refined petroleum products to business, industry, government and public consumers.

Answer the following questions.
1. What sector do you work in?

2. What is the most interesting process of the upstream/midstream/downstream sector?

3. Can you name any job titles in the upstream/midstream/downstream sector?

Read about 5 people and match them to the appropriate job: an oil trader, a petroleum geologist, a risk manager, a subsea engineer, a pipeline engineer.
1: My main responsibilities are related to calculation and design activities like the selection of materials, design pressures and temperatures, stress analysis of pipes, pipe sizing and calculations and other technical issues.
2: I’m responsible for providing a methodology to identify and analyze the financial impact of loss to the organization, employees, the public, and the environment. I examine the use of realistic and cost–effective opportunities to balance retention programs and commercial insurance.
3: The most interesting part of my job trying to come up with the ways of making the materials withstand wave forces and preventing them from corrosion.
4: I get to spend time in the field, in the office, and inside a laboratory. Most of my time is spent in the office, though, analyzing data and preparing reports. I have to put skills in geology, physics, chemistry, biology, and also other fields into the practical task of locating energy sources.
5: I’m a broker. I specialize in buying and selling crude oils. My typical day includes monitoring the world market and following financial news. I have to make quick decisions on whether to purchase or to sell. We don’t make anything near the millions people imagine. Some actually lose money.
Complete the dialogue between an HR specialist and a job candidate with the correct questions: 
Tell me about yourself.

What are your strengths?

What are your weaknesses?

Where do you see yourself in 5 years?

Tell me about your current job. What are your main responsibilities?

How do you work best? Leading a group, in a team or alone?

Are you prepared to travel?

What do you know about our organization?
Tell me about your education.
HR Specialist

Interviewee

H

I
I'm Alex, I'm 29. I work as a junior engineer, but I want to change my job.

H
I

In 2013, I graduated from Moscow State University where I studied geology.

H
I

I'm a punctual person. I always arrive early and complete my work on time.

H
I

I consider myself to be a team–player. I like to work with other people.

H
I

Sometimes I am slower in completing my tasks than other workers. But it's because I really want to get things right. 
H

I

I believe your company is an important player in the industry.

H
I

So, I am a junior engineer. My main responsibilities are recording and updating information on all drilling activities, assisting senior engineer, and ensuring well maintenance. I also review all drawings and documentation. 
H

I

Sure, business trips are not a problem for me.

H
I

I'm sure this job will give me opportunities to grow. In 5 years, I see myself as a senior engineer…
Answer the questions.
1. What questions are typical for a job interview?

2. What questions are difficult to answer?

3. Do you remember your first job interview? How did it feel?

4. Have you ever had an interview in English?

5. If not, do you think it would be difficult? Why?

6. Usually, the most difficult part of an interview is talking about your strengths and weaknesses. Do you know yours? 
Read the company description.
Pegas Natural is an independent oil and gas company. Its headquarters are located in the Houston area, Texas. It is focused on acquiring and developing long–lived oil and natural gas properties around Texas. It earns around 300 million US dollars a year. The company produces other products, such as petroleum and petrochemicals.

You have decided to apply for a job at Pegas Natural.

Answer the questions.

1. What is Pegas Natural?

2. Where is it located?

3. What does the company produce?

Read the job description and get ready to roleplay a job interview with the future employer.
We’re looking for piping engineers with experience in the oil and gas sector. You’ll be expected to work closely with other engineers and designers, communicate effectively, and successfully manage deadlines and costs. You’ll also oversee or provide input on specification, procurement, construction and maintenance.

– Attention to detail;
– Teamwork skills;
– IT skills;
– Good business skills;
– A degree in a relevant subject.
Read the job description and get ready to roleplay a job interview with the future employer.
We’re looking for a senior petroleum geologist with experience in the oil and gas sector. You’ll be expected to work closely with other geologists, communicate effectively, and successfully manage deadlines and costs. You’ll get to perform the most complex assignments which require scientific knowledge of geologic principles and practices. Also, you’ll serve as a project coordinator for large projects with responsibility for scheduling, assigning, and reviewing the work of other employees.
– Attention to detail;
– Teamwork skills;
– IT skills;
– Good business skills;
– A degree in a relevant subject.
Read the job description and get ready to roleplay a job interview with the future employer.
We’re looking for a risk manager with experience in the oil and gas sector. You’ll be expected to communicate risk policies and processes for our company, provide hands–on development of risk models involving market, credit and operational risk, assure controls are operating effectively, and provide research and analytical support.
˗˗ Attention to detail;
– Teamwork skills;
– IT skills;
– Good business skills;
– A degree in a relevant subject.
Useful phrases:
I graduated from...

I have a degree in...

My area of expertise is...​ ​​​–
I’m experienced in...

I specialise in...

I’m fluent in...

I’m responsible for...

I’m also in charge of...

My typical day includes...

The most interesting part of my job is...

So far, my biggest achievement is...

I’m into...

I really enjoy...

In 5 years, I see myself...

Choose the correct options to complete the sentences about work duties.
1. I work on / for a multinational company.

2. My job involves / is calculating flow rates and pressures.

3. I’m in charge of / for designing pipelines at the refinery.

4. I’m responsible of / for the safe arrival of vessels in our port.

5. In / At 5 years, I see myself coordinating international projects.

6. I graduated at / from Moscow State University.

7. I am experienced in / at providing research and analytical support.

8. I am fluent in / at English.

9. I am in / into rocket science.

10. I have a Master's degree / specialization in geology.

Read the article and choose the right heading for each paragraph.
You will always have a job.

You’ll earn a lot of money.

You work six months a year.

You have a lot of benefits.

You can see the world.

You can choose your work environment.
6 reasons to work in the oil and gas industry

There will always be a need for people in the oil and gas sector. Even if resources run out one day, you will still have a lot of skills that you can use in other industries.

Experienced workers in this sector can earn up to £50,000. If you’re a junior gas engineer, you can earn up to about £30,000. This sector offers great chances to grow and climb the career ladder. 
Do you want to work on an offshore oil rig? Or do you prefer working in offices and labs? In the oil and gas industry, you can choose the workplace which is more suitable for you.

If you work offshore on an oil rig, you will work for long hours and extended periods of time, e.g. 12–hour shifts for six or seven weeks. But after that, you will have the same period of time to rest and be with your family. So you work only half a year.
Oil and gas specialists are needed everywhere. If you have enough experience and training, you can find work abroad. Especially if you work offshore, there are a lot of places you can travel to. 
Many companies in the oil and gas sector offer a good pension plan, private healthcare, childcare support, bonus schemes and more. There is also a Health Safety Environment programme. It’s very important because offshore work is connected to various risks. 
Mark the sentences as True or False.
1. If resources run out and you lose your job, you probably won’t find a new one. 

2. You can make good money in the oil and gas sector. 

3. You can choose the work environment which is good for you. 

4. If you work offshore, you won't have long vacations. 

5. It is hard to find work in the oil and gas sector abroad. 

6. Employers in the oil and gas industry take good care of their workers' health.

Fill in the gaps with the missing words: analysis, paid, offshore, work as, income, experience, projects, terms, complain, challenges, office, chain, responsible.
I ______ a project engineer at Oil and Gas Global. I can say I am really lucky to work on some of the largest ______ in the world. It’s a fantastic ______. I’m ______ quite well. Some times better than other times, depending on particular contract ______. But in the end, it balances out, and I have nothing to ______ about. But I had to work very hard to reach my current level of ______. I have also experienced some extremes. Some tasks allowed me to stay in a nice ______while others led me to work in desolate places in the middle of nowhere in 40–degree heat. Once I even got stuck ______on a boat because of the cyclone! I’m also ______ for cost and schedule management, contact management, risk ______, sometimes even supply ______ management. Basically, I became experienced in all trades and master in some areas. That’s why I love my job. I get to perform in various ______. 
Read the task and prepare your 2–minute speech on the topic “My career”.
Imagine that you’re planning to change your career (e.g. you want to work as an oiltrader or a pipeline engineer) and you’re going to have a job interview for this position. You’re a bit nervous before the interview and want to get ready for it. Make notes and then practise your speech.

Don’t forget to talk about:

– your work experience;
– your current work duties;
– your skills.
Unit 2. Nature of oil and gas
Vocabulary
bitumen

liquid

chemical

remains

heat

pressure

well

surface

gas

brick

refinery

headquarters

find

found

form

use

drill

waterproof

brew

contain

supply

set

cause

occupy

attract

specialize
Match the words with their meanings.
pressure

a well

heat

gas

a brew

bitumen

remains

a surface

a chemical reaction

the force that a liquid or gas produces when it presses against an area

the top part of something

a sticky, black liquid or semi–solid form of petroleum

a process in which one set of substances transfers to another

a hole in the ground to obtain water, oil, or gas

warmth or the quality of being hot

a substance such as air that is used as a fuel for heating and cooking

a person’s or an animal’s body after death

a mixture of things

Read the texts about the history of oil and complete it with the missing words: pressure, reactions, wells, surface, gas, remains, bitumen, heat, chemical, brew.
The nature and use of oil

A long time ago, scientists thought that oil was formed by _____  _____ between minerals in underground rocks. Today, most scientists think that oil was formed from the _____ of living things over a long period of time. First bacteria and then _____ and _____ inside Earth transformed these bones into liquid oil.

Ancient oil

People understood that _____, a thick, black crude oil, was very useful a long time ago. Stone Age hunters used it to attach arrowheads to their arrows. 6,500 years ago, people who lived in what is now Iraq learned to add bitumen to bricks and cement. It helped to make their houses waterproof and protect them from floods. In Babylonian times, the “black gold” was traded throughout the Middle East. People built many cities with it. The Ancient Egyptians preserved mummies by putting them in the _____ of chemicals like salt, beeswax, cedar tree resin, and bitumen.

The first oil drills

In ancient times, people found most of the oil on the _____. But not all of it! 2,000 years ago, Chinese people began to drill _____. They used bamboo and iron to get salty water, or brine, from underground. They used it for their health and preserving food. They drilled very deep and found not only water, but also oil and gas. We don't know how the Chinese used oil. But we know that they burned natural _____ under big pans of brine. It helped them to boil off the water and get salt.

Answer the questions.
1. What theories are there about oil formation?

2. How did people use bitumen in ancient times?

3. How did people in China use oil when they first found it?

4. Did any of these facts surprise you?

Continue the sentences with your ideas:
1. Natural gas consists mainly of ______.
2. Natural gas was formed underground from ______.
3. Natural gas is always found at the same wells as ______.
4. People created myths about gas because it looked ______.
5. Gas street lamps caused a ______ in the gas industry.
6. Nowadays, people use ______ natural gas.

Read the text. 

Natural gas is a mix of gases. But it mostly contains methane. It’s the smallest and lightest hydrocarbon. Natural gas is formed underground from the remains of very small marine organisms – just like oil. In fact, we often find natural gas at the same wells as crude oil.
Thousands of years ago, people in Greece, Persia and India noticed gas seeping from the ground. It caught fire easily. It looked magical and mysterious, so people told myths about these flames. For example, there was a legend about demons who used flames of gas to make travellers walk to their death.

In the 19th century gas street lamps caused a revolution. Cities around the world became bright at night. Before that, they were mainly dark. Special people lit gas lamps individually each night. Cities began to use electricity instead of gas for street lighting only in the early 20th century.

In general, people didn’t use a lot of natural gas until recently. Today, natural gas is highly valued as a clean fuel that supplies a quarter of the world’s energy.
Mark the sentences as True or False.
1. Natural gas contains methane. 

2. Natural gas is formed underground like oil. 

3. You can’t find oil and gas at the same well. 

4. According to an old myth, flames of gas helped travellers to find their homes. 

5. Gas street lamps caused a revolution in the 18th century. 

6. People have always used a lot of gas. 

7. Today, natural gas supplies ¼ of the world’s energy. 

Read the sentences and try to guess which country or city is described: the Russian Empire, America, Ontario, Texas, Baku, Britain, Poland. You’ll find out the correct answers when you read the text.
1. The world’s first crude oil refinery was in _____.

2. The first oil well in America was drilled in _____.

3. The world’s first oil well was drilled in _____.

4. John D. Rockefeller formed Standard Oil Company, which controlled 90 % of _____’s refining capacity.

5. In the early 20th century, _____ was one of the globe’s top oil producers. It occupied 30 % of the market.

6. Winston Churchill said, ”If oil is a queen, _____ is her throne.”
Read the text.
the Russian Empire / Baku / Poland / the Russian Empire / America / Ontario

Poland

The era of modern oil began in 1853 when Ignacy Lukasiewicz (a Polish pharmacist, engineer, businessman, inventor, and philanthropist) discovered how to distil kerosene from seep oil on an industrial scale. It was he who set up the world's first crude oil refinery. It was at Ulaszowice in Poland. The rising demand for kerosene caused a need to find new sources of oil – especially in the USA.

America

In 1858, James Williams realized that the oily black swamps of Ontario could be a source of petroleum for kerosene. He dug a hole and found a lot of oil there. This was the first oil well in America. Ontario at the time was an American colony, but today it is a part of Canada.

Petroleum became a major industry after the oil discovery in Pennsylvania in 1859.

John D. Rockefeller became the industry’s first “baron”. He founded Standard Oil Company in 1870. Standard Oil controlled 90 % of America’s refining capacity, its pipelines and gathering systems.

Russia

The world’s first oil well was drilled in the Russian Empire, on the Absheron Peninsula near Baku in 1846. The Baku Region attracted leading petroleum companies from around the world, for example, companies by the Rothschild family and Noble brothers. Winston Churchill said, “If oil is a queen, Baku is her throne.” In the early 20th century, the Russian Empire was one of the globe’s top oil producers. It occupied 30 % of the market.

Complete the sentences.
1. The world’s first crude oil refinery was in ______.
2. The first oil well in America was drilled in ______.
3. The world’s first oil well was drilled in ______.
4. John D. Rockefeller formed Standard Oil Company, which controlled 90 % of ______’s refining capacity.
5. In the early 20th century, ______was one of the globe’s top oil producers. It occupied 30 % of the market.
6. Winston Churchill said, “If oil is a queen, ______is her throne.”
Answer the questions.
1. What happened in 1853?

2. What happened in 1870?

3. What happened in 1846?

4. What is happening in these countries now in terms of the oil and gas industry?

5. Do you know any famous Polish, American or Russian companies?

Order the words to make questions.
1. is/ What / name / the company’s /?
2. its name / How / it / did / get /?
3. It / Where / is / located /?
4. was / it / When / founded /?
5. it / founded / Who /?
6. it / in / does / specialize / What /?
7. this company / Is there / about / know / anything / you / else /?
Choose your card and do the task.
Your partner and you have different cards with information about two different companies working in the oil and gas industry. Ask each other questions to find out more information about each other’s companies and make notes. 
Use this text and useful phrases to answer the teacher’s questions. Then ask your partner questions to fill in the missing information in the gaps below.
Your card

Name. Shell.
The history of the name. The name is linked to a British company. In 1833, the founder’s father founded an import business to sell seashells to London collectors. His son helped him to collect seashells in the Caspian Sea, and in 1892, he realized there was a potential in exporting lamp oil from this region. He commissioned the world’s first oil tanker, the Murex. By 1907, the company was successful.

Country of origin. Denmark and Britain.
Headquarters. the Hague, the Netherlands.
Founded. In 1907 the Royal Dutch Petroleum Company and the Shell Transport and Trading Company Limited of the UK decided to create the Royal Dutch Shell Group. They joined because they needed to compete with Standard Oil.

Founder. Marcus Samuel, Samuel Samuel.
Specialisation. Today Shell is active in every area of the oil and gas industry, including exploration and production, refining, transportation and distribution, marketing and trading.
Your partner’s card

Name. Lukoil.
The history of the name. It is the combination of the acronym LUK (initials of the oil–producing cities of Langepas, Uray, Kogalym) and the English word “oil”.
Country of origin. Russia.
Headquarters. Moscow.
Founded. 1991.
Founder. Vahit Alekperov (CEO).
Specialisation. Extraction, production, transport, and sale of petroleum, natural gas, and petroleum products. 
Other information. The second–largest company in Russia after Gazprom.
Useful phrases:
It is located…

It was founded...by...

It has headquarters in...

It specialises in...

The name...is linked to...

Study the information about the company and prepare a 2–minute presentation about it.
Name. Phillips 66.
Country of origin. The USA.
Headquarters. Westchase, Houston, Texas.
Founded. 1917.
Founder. L.E. Phillips, Frank Phillips.
Specialisation. It’s the downstream business. The company processes, transports, stores and markets fuels and products globally.

Other information. In 1927, the company’s gasoline was tested on U.S. Highway 66 in Oklahoma. When the car reached the speed of 66 mph (106 km/h), the company decided to name the new fuel Phillips 66.

Read the task and prepare a short presentation.
Imagine you work for the Shell company and you need to give a presentation about its history. Study the facts, make notes and practise your speech.

1892 – Marcus and Sam Samuel decide to transport oil in oil tankers. The first tanker sails through the Suez Canal.
1897 – Marcus and Sam Samuel name their company Shell Transport and Trading Company.
1904 – the shell becomes the company logo.
1907 – the company becomes Royal Dutch Shell Group. They begin production in Russia, Venezuela, Romania, Mexico, and the USA.
1919 – Alcock and Brown use shell fuel to make the first flight across the Atlantic.
1929 – Shell is the biggest company in the world.
1939 – the company loses its equipment during the World War II.
1945 – the company finds oil in Africa and South America.
1947 – Shell drills offshore oil well in the Gulf of Mexico.
1955 – Shell has 300 offshore wells.
1960s – Shell discovers gas in the North Sea.
Today – active in every area of the oil and gas industry (exploration and production, refining, transportation and distribution, marketing and trading).
Complete the sentences with the missing words: chemical, pressure, heat, remains, bitumen, surface, wells, gas.
1. Scientists thought that oil was formed by ______ reactions between minerals in underground rocks.
2. Scientists think that oil was formed from the ______of living things. 

3. ______ and ______ inside Earth transformed these remains into oil. 

4. ______ is a thick, black crude oil.
5. You can find oil on the ______.
6. Chinese drilled ______ and found not only salty water, but also oil and ______.
Complete the sentences with the verbs in the Past Simple tense form.
Rockefeller _____(to start) Standard Oil Company in 1870. Later, it _____(to join) other companies, and in 1926, it _____(to present)new fuel, Esso. The company _____(to use) new technology to make more gasoline in 1936. In 1937, researchers _____(to produce) first artificial rubber which we still use _____(to make) tyres.
Standard Oil of New Jersey _____(to join) Humble Oil and eventually _____(to become) Exxon. Standard Oil of New York _____(to do) a similar thing. They _____(to join) Vacuum Oil and _____(to become) Mobil. Standard Oil of California is now Chevron.
Read the article.
My name is Stephen, and I am a project manager at Sinclair Oil Corporation. 

Sinclair Oil Corporation is an American petroleum corporation and it has a long history. 

Harry F. Sinclair founded the company 103 years ago in 1916. In the beginning, Sinclair was New York corporation, but today it has headquarters in Salt Lake City, Utah. This is where I work. There were many interesting moments in the company’s history. For example, during the Great Depression, Sinclair saved many other petroleum companies from bankruptcy. And in the early 1960s, Sinclair developed special oils used in commercial jets, military jets, and even space exploration rockets. On the corporation’s logo, you can see the silhouette of a large green dinosaur. This logo was parodied In Toy Story. If you watch this animated film, you can see a very familiar logo at the DinoCo gas station chain. Of course, my children were so happy to discover that their dad works for the company they know from their favorite cartoon! 

Today, Sinclair is one of the largest private American corporations. It specializes in refineries, gas stations and owns hotels, a ski resort, and even a ranch.
Mark the sentences as True or False.
1. Harry F. Sinclair founded the company in 1906. 

2. It has headquarters in New York. 

3. Stephen works in Salt Lake City. 

4. During the Great Depression, the company experienced bankruptcy. 

5. Sinclair’s oil was used for space rockets. 

6. On Sinclair’s logo, you can see a large green crocodile. 

7. In Toy Story, they parodied Sinclair’s logo. 

8. American government owns Sinclair corporation. 

Complete the text with the Past Simple tense forms of the given verbs.
George Henry Bissell (1821–1884) _____ (to be) an entrepreneur and industrialist who is often considered the father of the American oil industry. But in 1853, George Bissell _____ (to be) only a young lawyer. He _____ (to visit) Pennsylvania and _____ (to see) how people _____ (to get) oil there. They _____ (to put) their blankets in oil and then _____ (to drain) the oil into barrels. They _____ (to use) oil as medicine. Bissell _____ (to take) some oil to a chemist whose name was Benjamin Silliman. Silliman _____ (to analyze) the oil and _____ (to tell) Bissell that it can be very useful. He _____ (to become) the first person to distil petroleum in America.
Around this time, Bissell _____ (to see) some pictures of people drilling for salt. This is how he _____ (to have) the idea to drill for oil. He _____ (to invest) a lot of money in the Pennsylvania region and _____ (to become) a very successful businessman.
Read the text again and check. 
George Henry Bissell (1821–1884) was an entrepreneur and industrialist who is often considered to be the father of the American oil industry. But in 1853, George Bissell was simply a young lawyer. He visited Pennsylvania and saw how people got oil there. They put their blankets in oil and then drained the oil into barrels. They used oil as medicine. Bissell took some oil to a chemist whose name was Benjamin Silliman. Silliman analyzed the oil and told Bissell that it could be very useful. He became the first person to distil petroleum in America.

Around this time, Bissell saw some pictures of people drilling for salt. This is how he had the idea to drill for oil. He invested a lot of money in the Pennsylvania region and became a very successful businessman.
Choose the correct answer.
1. George Bissell was a chemist / an entrepreneur.
2. People in Pennsylvania used oil as fuel / medicine.

3. The man who distilled oil and said that it could be very useful is Silliman / Bissell.

4. The man who came up with the idea of drilling for oil is Silliman / Bissell.

5. Bissell saw how people drilled for salt / gas.

The oil and gas industry in Canada

Nowadays, Canada ranks as the world’s fifth–largest producer of oil and natural gas. It has the world’s third largest proven oil reserves. Let’s have a look at the history of the industry in this country!
The Canadian oil and gas industry developed at the same time as the industry in the United States. The first oil well in Canada was drilled in 1858 by James Miller Williams at Oil Springs, Ontario. Actually, it was dug by hand rather than drilled. Later, James Miller Williams founded The Canadian Oil Company.

Canada’s modern energy industry began in 1947 when oil was discovered in the province of Alberta. This discovery changed the industry because there was a lot of oil in that part of the country. Before that time, Canada imported oil from the US. After the discovery, it was the USA that started importing oil from Canada.

People built pipelines from Alberta through the Midwestern United States to Ontario, and also to the west coast of British Columbia. But these changes not only affected the industry but they also changed the country’s quality of life. It was the time when most Canadians could afford good food, home and clothing.

This is the story of Canada becoming one of the major players in the industry. Today Canada’s industry is a global innovator in equipment for exploration, extraction and processing both onshore and offshore.
Mark sentences as True or False.
1. The oil and gas industry in Canada started developing earlier than in the United States. 

2. Canada’s modern energy industry began with the discovery of Ontario oil. 

3. After the discovery, the US started importing oil from Canada. 

4. There was a lot of oil in the province of Alberta. 

5. Nowadays Canada is the sixth–largest producer of oil and gas. 

6. Canada brings a lot of innovation to the oil and gas industry. 

Vocabulary and grammar test

Put the words: transportation, production, marketing, supply, trading, storage, oil refining, exploration in the right group: the upstream sector, the midstream sector, the downstream sector.
Complete the sentences with the given words: produces, pipeline engineer, surface, founded, set up, subsea engineer, bitumen, graduated, production, pipelines.
1. _____ is a process of separating the key components and preparing them for export.

2. _____ is responsible for calculation and design activities like the selection of materials, pipe sizing and calculations, choosing valves and other technical issues.
3. ______ develops the ways that materials can withstand wave forces and prevent corrosion.

4. In 2010, he _____ from Moscow State University where he studied geology.

5. The company _____ petroleum and petrochemicals.

6. The Ancient Egyptians used _____ to preserve mummies.

7. The Chinese used bamboo to make first _____.

8. John Rockefeller _____ Standard Oil Company — the first major oil and gas company.

9. In ancient times, people mostly found oil on the _____.

10. In 1856, a Polish chemist _____ the world’s first crude oil refinery.

Choose the correct option to complete the sentences.
1. I’m responsible / in charge for cost and schedule management.

2. I work for / as a project engineer at Gazprom.

3. I have a degree in / at chemistry.

4. I finished / graduated from Moscow State University.

5. He is responsible / in charge of analysing data.

6. I’m experienced at / in coordinating teams.

7. My area of experience / expertise is offshore drilling.

8. So far my biggest / bigger achievement is leading the international project.

There is one mistake in each sentence. Find and correct it.
1. They write emails every day?
2. How do he travel to work?
3. I haven't a degree in chemistry.
4. Alice don’t speak German.
5. I has experience in working offshore.
6. The modern oil age begin in the 19th century.
7. In the early 20th century, the Russian Empire is one of the globe’s top oil producers.
Unit 3. Oil and gas today.
Challenges of the industry

Vocabulary

reserve

natural resources

renewable

proven

unproven

probable

possible

producer

consumer

uncertainty

recover

extract

increase

decrease

rise

futures contract

solar energy

wind energy

geothermal energy

storage

capacity

improve

advanced

Complete the sentences with the given words: storage, producing, extracting, sustainable, global, recovered, non–renewable, proven, renewable, unproven.

1. It took millions of years for the ______ resources to form.
2. The most damaging effect of the oil and gas industry is perhaps ______ warming.

3. Most oil that Canada is currently ______ comes from the oil sands.

4. A reserve is considered ______ if at least 90 % of the resource is recoverable by economically profitable means.

5. The world has an estimated ______ capacity of 6.8 billion barrels of oil.

6. People don’t really know how much oil can be ______ because countries usually overstate how much oil they have.

7. In recent years, the oil and gas industry has been focusing on becoming more ______, for instance by reducing its environmental impact.

8. The major ______ energy resources are solar, water, wind, biomass, and geothermal.

9. Future technologies will allow ______ more oil.

10. Probable and possible reserves are two categories of ______ oil reserves.

Study the charts of the largest oil producers in 2019 (fig. 1) and natural gas producers in 2018 (fig. 2) and answer the question: What is the biggest uncertainty of the industry?
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Fig.1. Top 10 countries by oil production in 2019
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Fig. 2. Top 10 countries by natural gas production in 2018
Read the following text.
What is the biggest uncertainty of the oil and gas industry?

You know that the oil and gas reservoirs are deep under the ground, perhaps, two kilometres down. They were formed 100 million years ago. We can’t see them, so it’s really hard to model what’s down there.
Of course, nowadays there is software that addresses this issue, but it has quite a lot of disadvantages. First of all, it's quite expensive. Besides, it takes a very long time to create a reservoir representation – typical modelling software can take anywhere from several hours to several days to run. If you actually want to calibrate the model to the geology in the field, that can take even longer – three months, six months, 18 months... It’s a very long period of time, especially for the industry that requires information today to make cash flow forecasts and predict how many LNG tankers need to be filled up at the terminal. And last but not least, the results that the modelling software gets can be very uncertain.

So, I believe the biggest uncertainty of the industry is actually how much oil we’ve got, how much we can produce, and over what period of time. 

Read the following text.
Oil and gas form extremely slowly: this process takes dozens of millions of years. It means that the oil and gas present on Earth now is basically all we have, and there will be no significant increase. That is also why oil is considered a non–renewable resource: we use it faster than it’s forming. The total amount of oil is also called “oil in place”. It includes undiscovered reserves as well. There’s a strong possibility of finding reserves in certain geological areas. Moreover, the technology that is developing now will later make oil extraction economically reasonable.

Oil and gas reserves are divided into two categories depending on the degree of certainty with which they can be recovered, which is based on seismic and engineering data. According to this, there are proven and unproven reserves.
If the probability that the oil will be recovered is 90 % and more, such reserves are called proven. The economic situation is also taken into account when the probability is estimated. If engineers are not certain whether oil can be recovered under current economic conditions, it is not considered as proven.
If the chances are lower than 90 %, but there’s some indication of their existence, the reserves are unproven. Unproven reserves in their turn can be divided into probable reserves, with the chance of getting oil out greater than 50 %, and possible reserves, with the probability of oil extraction lower than 50 %. Over time, part of unproven reserves become proven.
In 2018, the world proven reserves counted 1.73 trillion barrels of oil. On average, that is enough for the next 50 years. As for unproven reserves, they are estimated to last for about 100 years.

Read the sentences and say which issues are mentioned in the text.
1. It takes a lot of time to develop the software used for predicting how much oil can be extracted.

2. The software used for predicting how much oil can be extracted is very expensive.

3. Such software gets broken very quickly.
4. It may take more than a year to predict how much oil there’s under the ground in a certain field.

5. Cash flow forecasts are not accurate.

Match the terms with their definitions.
proven reserves

unproven reserves

probable reserves

possible reserves

oil in place

the estimated total amount of oil can ultimately be recovered

the chance that the oil will be recovered is significant, but less than 50 %

the chance that the oil will be recovered is greater than 90 %

the chance that the oil will be recovered is from 50 % to 90 %

reserves that are considered recoverable now due to regulatory or economic factors

Read the following text.
Most of the world’s largest proven reserves are located in the Middle East Middle East, Venezuela, Canada, and Russia. But the production of oil and economic power of the country do not depend only on the size of the reserves. The efficiency of recovery, refinery and transportation, as well as long–term industry stability should also be taken into account. For example, Venezuela has the largest reserves in the world. But Venezuela’s type of reserves is expensive to extract and requires a high level of expertise. Moreover, the government nationalized the oil industry and badly organized the production. Perhaps, it even damaged the reserves. As a result, nowadays Venezuela is producing not enough oil to be in the list of top 10 oil producers. As most of the government’s revenue depended on oil, the economy of the country collapsed. As for the oil prices, reserves are again just one of the factors the traders look at. 

Another one is production capacity, which depends on investment decisions made by a small number of decision–makers in Saudi Arabia, Kuwait, Venezuela, and Russia. But the most important factor is demand, particularly from the USA, the world’s largest user. 

So, oil prices vary according to the price of oil futures contracts – agreements to buy or sell oil at a specific date in the future for an agreed–upon price. That’s why oil prices change every day. The oil industry is responsible for the climate change. We are currently witnessing its results: in rising sea levels, extreme weather, and ocean acidification. 

So, a growing number of people consider that the solution to global warming is to end oil extraction and switch to renewable energy. For instance, there’s a movement “Keep It in the Ground” which promotes this idea. If it achieves its goal, the amount of oil reserves will become irrelevant, and the world’s leaders in energy production will be the ones with the largest solar, wind, and geothermal energy farms.
Tick the facts mentioned in the text.
1. Middle East, Venezuela, Canada and Russia hold more than 80 % of proven oil reserves.
2. Countries with the biggest oil reserves are the biggest oil producers.
3. Venezuela is only the tenth in the list of largest oil producers.
4. The size of the reserves is not the only factor that influences the price of the oil.
5. The USA is both the largest oil producer and consumer.
6. Oil prices often change.
7. Oil extraction is one of the reasons of global warming.
8. More and more people are getting ready to switch to renewable energy.
9. There’s a movement that wants to make people stop using oil.

Read the podcast “Future of Industries”.
Host: Hello and welcome to our podcast “Future of industries”. Every week, in this studio, we discuss the trends and challenges of different industries, and today we are talking about the oil and gas industry with our experts Ramona Dominguez and George Sullivan. Ramona, George, thank you for coming here again.
Ramona: It’s always a pleasure.
George: Thanks for having us.
Host: As I know, many companies in oil and gas industry usually invest more in the extraction of oil and gas rather than supply and logistics. Is this still true?
Ramona: Well, you are right: although companies invest a lot in infrastructure, it has been somewhat underserved. But recent events have shown how important it is. So, the companies are now trying to improve and repair their existing networks, to increase storage capacity, for instance.
George: Ramona is saying the right things, but why do we always talk about oil in the first place? I just want to say, currently natural gas is gaining popularity. It’s a low–carbon alternative to oil, which means that it’s more sustainable and environmentally friendly. I know you are very concerned about the environmental issues, Ramona.
Ramona: I am, and actually that’s now a trend in oil and gas industry. It is trying to reduce its environmental impact.
Host: Good to hear that.
George: There are some more encouraging trends. Nowadays the industry is working hard on improving safety for its employees. Workers are using virtual reality devices, such as headsets. This makes it possible to inspect some dangerous areas without being physically present there.
Ramona: Oh, technologies are improving greatly. For instance, 4D seismic technology helps to map out potential reserves for exploration. It has lots of benefits. The most obvious is cost–savings.
George: Right, technologies are in trend. Utilizing robotics, implementing software – all this is currently taking place in the industry.
Host: And what about workforce? Is there demand for employees?
Ramona: Although technologies have advanced fast, the employees didn’t manage to boost their skills that fast as well. So, at the moment, a lot of companies have underskilled workforce.
George: Which means they are attracting new talents, so yes, there is a demand.
Ramona: Or, of course, they are trying to upskill their current employees – they are not just firing them.
George: Sure, I didn’t mean that. And actually, the labor costs are increasing. It’s necessary to attract new talented employees.
Host: That’s good news to finish with. Our time’s up. Thank you so much, Ramona and George, for sharing your views on the trends and challenges of oil and gas industry.
Put the current trends and challenges of the oil and gas industry in the order they are mentioned.
A Technologies are advancing.
B Companies are hiring new talented employees.
C Salaries in the industry are rising.
D Companies are becoming more concerned about safety conditions for their workers.
E Natural gas is becoming more popular as an alternative to oil.
F Companies are working on the improvement of their infrastructure.
G The industry is paying attention to environmental issues.

Answer the questions.
1. What example does the speaker give of how the companies are improving their infrastructure?

2. What advantages of natural gas are mentioned?

3. What improvements are there in the worker’s safety?

4. What challenges are there with the workforce? How are the companies dealing with them?

Analyze the information, make a choice and explain it.
You are a top manager of an oil company SkyOil. You are now considering opening a branch in another country. You have to choose between two countries taking into account different factors. Look at the table comparing the two countries and decide which one is a better option. Explain your choice.

	
	Country A
	Country B

	Reserves
	Large proven reserves
	Smaller proven reserves but significant unproven reserves

	Technological progress
	Slow. The industry is relying on the technology that is already in place.
	Fast. Big investments in technology. Attracting highly skilled specialists from abroad.

	Workforce
	Skilled workforce. Very low unemployment rate.
	An unskilled workforce. High unemployment rate.

	Labour cost
	Average
	May vary greatly depending on the company

	Taxes
	Average
	Average

	Environmental issues
	Pollution problems, but no strict pollution laws
	Strict pollution laws

	Transportation
	A pipeline system is developed but requires repair. Good rail but poor roads.
	Newer but smaller pipeline system. Good rail and roads.

	Politics
	Stable government
	Strong protest movements, for instance, against foreign businesses and foreign workforce


Answer the questions.

1. Which reserves are more important, proven or unproven? Why? 
2. In which country is the industry developing faster now?
3. Can a high unemployment rate in the country be an advantage for my company? In what way? What can the problems with a skilled/unskilled workforce be? 
4. Is it good or bad that labour costs differ greatly? What situation is better for my company and why? 
5. What else do I need to know about taxes? 
6. What is the policy of my company on environmental issues?
7. What about transportation? What is better for my company? Why? 
8. Which political situation is better for starting a business? What can I do to improve the current situation? 
Read the following text.
The history of OPEC

The Organization of the Petroleum Exporting Countries (OPEC) is an intergovernmental organization with the headquarters in Vienna, Austria. OPEC coordinates oil policies of these countries to make sure oil markets are stable, there is always a regular supply of oil available to consumers and steady income for producers.

OPEC was formed in 1960. At that time, the international oil market was dominated by seven large international oil companies (IOCs) known as the “Seven Sisters”. The activities of the “Seven Sisters” were often harmful to the economic development of the oil–producing countries, whose resources they exploited. For instance, the IOCs decided to lower the price of oil without asking the governments. As a result, five of the largest oil–producing countries – Iran, Iraq, Kuwait, Saudi Arabia and Venezuela – had a conference in Baghdad. The delegates decided to create an organization to protect their most precious non–renewable natural resource, oil. That’s how OPEC was founded. With the creation of OPEC, the governments of OPEC’s Member Countries obtained more control over their own natural resources.

As of 2020, OPEC includes 13 oil–exporting countries. These are the Founder Members mentioned above and Full Members that joined later: Libya, the United Arab Emirates, Algeria, Nigeria, Gabon, Angola, Equatorial Guinea and Congo. OPEC countries have more than 80 per cent of the world’s “proven” oil reserves. Of course, OPEC members are producing different amounts of oil, but they have equal rights in decision–making. Decisions must be made with the agreement of all Member Countries.
Choose the correct options to complete the statements.
1.When OPEC was created, the oil market was dominated by 5/7/9 large international oil companies.

2. OPEC was established at a conference held in Iraq / Iran / Kuwait.

3. Most OPEC countries are located in the Middle East / Africa / South America.

4. Among 13 members of OPEC, 3/5/7 are Founder Members.

5. More than two–thirds / three–fourths / four–fifths of the world’s proven oil reserves belong to OPEC members.
Read the text and match the headings to the paragraphs.
1. To provide a regular supply of oil.

2. To ensure the stability of oil prices.

3. To work on the environmental issues.

4. To set policies related to oil production and consumption.
The goals of OPEC

OPEC’s mission is not to allow too high or too low prices of oil: the price should be stable. When it is not, the global economy has problems. With extremely high oil prices, it becomes very expensive to do different things, like fuel a car or produce plastic products. But if the price of oil is too low, then it’s not worth spending money on trying to find more oil. Projects may not receive investments.

There are periods of high and low oil prices. OPEC has to react to this appropriately. If demand suddenly grows, OPEC may increase its oil production so that there’s enough supply in the market. On the contrary, if demand suddenly falls and supplies grow, OPEC may slow down production to maintain a balance in the market. Thanks to OPEC’s actions, the oil market is well–supplied during unexpected events, such as natural disasters or war conflicts.

Improving communications between oil producers and consumers is one of OPEC’s priorities. The organization has to cooperate with other non–OPEC oil producers to ensure stability in the market. OPEC regularly meets with other big oil producers such as Russia. OPEC also meets with large oil consumers, such as China and the European Union. These meetings help to have a better understanding of the oil industry and its demands and find appropriate policy actions.

OPEC supports the efforts of its Member Countries to do what they can to reduce the bad impact of the industry on the environment. Moreover, OPEC Member Countries are always seeking ways to work with others on environmental issues. OPEC has taken part in environmental conferences and seminars and has studied the link between the energy sector and global warming.

Read the following text.
What will happen when we run out of oil 
It took hundreds of millions of years to form the world’s oil reserves, but less than a century to make oil the major source of the world’s power. As oil is a non–renewable resource, the question naturally arises: 

What will happen when we run out of oil? First of all, it won’t happen suddenly on a certain date. According to peak oil theory, global crude oil production will reach its maximum rate, and after that, production will start to decline forever. The reason for that might be geological or economical or a combination of both, which is most probable. Peak oil forecasts differ. Currently, it is expected to happen between the 2020s and 2040s. When it happens, oil prices will remain high and even rise. So, oil will become too expensive to use before we run out of it. No oil means no jobs for a lot of people who work in the industry. No petrol to drive cars. Of course, there are other fuels and electric cars, but how fast will everyone be able to switch to them? Besides cars, lots of other means of transport depend on fuel derived from oil. Airplanes require jet fuel. Most of a farm’s larger equipment like tractors and combine harvesters run on oil–fuel derivatives as well. So agriculture will be affected badly. Moreover, oil is use in the production of fertilizers. If your electricity is powered by oil, then you are left without it. You can imagine how inconvenient it is: you can’t charge your phone, use your computer, just do lots of usual things you’re so used to. And as far as oil is necessary for producing lots of different things from plastics to medicines, you’ll have to search for alternatives or live without them. This is of course a pessimistic scenario. There are things we can do to avoid such consequences. We have to decrease our dependence on oil. For instance, natural gas can replace oil in many cases, and proven natural gas reserves rise by billions of barrels every year. Technologies needed to extract previously inaccessible fossil fuels are developing. So sooner or later, economic obstacles for production will disappear. Alternative energy sources and renewable biofuels will also play an important role.
Mark the statements as True or False.
1. Oil became the most important source of the world’s power in less than 100 years. 

2. It is already known when exactly the oil will run out. 

3. Peak oil theory claims that oil production will reach its peak and stop right after that. 

4. Most likely, oil production will decline because of a combination of geological and economical factors. 

5. According to the forecasts, peak oil is going to happen in 2024. 

6. When oil production reaches its peak, oil prices will drop down. 

7. There will be more unemployed people when oil runs out. 

8. Agriculture depends on oil production in several ways. 

9. Proven natural gas resources are decreasing. 

10. New technology will allow us to extract fossil fuels which were not accessible before. 

Read the task and prepare your speech on the topic “What is happening when oil is running out”.
You already have some idea of what is going to happen when the world runs out of oil. Imagine this time has come: the world is running out of oil and there’s very little of it left. Describe what is happening in the world. Use the Present Continuous tense to talk about changes that are taking place now under such circumstances. Use the following questions to help you and feel free to add your own ideas and forecasts.
1. What is happening to different industries?
2. How is the lack of oil influencing people?
3. Which countries are suffering the most from this situation?
4. What steps are being taken to improve the situation?
5. Are there any positive impacts?

You can also watch this video to get more ideas.

https://www.youtube.com/watch?v=c4OqDTBZZ9A&ab_channel=TheInfographicsShow 
Unit 4. Oil crises
Vocabulary
crisis 

take place

depletion

overpopulation

wastage

interruption

supply

inflation

military

navy

warship

significant

support

embargo

recession

strike

shift

fluctuation

Match the words to their definitions.
inflation

fluctuation

interruption

an embargo

wastage

depletion

support

significant

supply
to shift

to switch to something else

decrease or destruction of something, especially in a not useful or reasonable way

a pause or stop in something

a general, continuous increase in prices

an official ban on any commercial activity with a particular country

very important

an amount of something available

a process of changing, especially between one level or thing and another

a reduction, decrease of something

help

Complete the sentences with the given words: crisis, inflation, embargo, shifting, interruption, significant, depletion, wastage, crises, warship.

1. Fast ______ of natural resources is one of the consequences of economic growth.
2. The word ______ comes from Spanish and means an official ban on any commercial activity with a particular country.

3. The oil and gas industry has seen numerous ______.

4. People are able to change their habits to stop ______ of energy.

5. The energy ______ of 1973 was later called “the first oil shock”.

6. Political events may cause an ______ of oil supply.

7. Oil prices and levels of ______ are connected to each other.

8. In 1904, Spiteful became the first ______ fuelled only with oil.

9. The USA is gradually ______ to lower–carbon energy sources.

10. A recession is a ______ decline in economic activity.

Read the following text. 

Two types of energy crises
Since the 1960s, numerous energy crises have taken place. Most of them were human–made. In general, there are two types of energy crises. 
The first one concerns individual nations or states. Conflicts between the largest oil producers and consumers could lead to a sudden rise in the price of oil, accompanied by decreased supply. As long as oil is the main source of energy for advanced industrial economies, such a crisis puts at risk economic and political stability of the global economy as well. 
The second type is about the depletion of natural energy resources. This is a crisis for the entire planet. One day the world will run out of oil. This day is certain to come, even though technology and steps towards conservation have moved that date forward a lot of times. So, either the planet switches to renewable energy supplies, or we may face the greatest energy crisis of all.
Answer the questions.
1. How many types of energy crises does the expert mention? 
2. What are they? 
3. Why may they happen and what are their consequences? 
4. Do you think an energy crisis could bring some new opportunities?
Read the following text.

The reasons for energy crises

An energy crisis may happen due to numerous reasons. One of them is overconsumption, and it’s closely related to another reason, which is overpopulation. The more people there are in the world, the more things need to be produced and transported, which results in a bigger demand for oil and natural gas. The next reason is the wastage of energy. People not only use a lot of energy but also waste it without realizing how important and simple it is to try to conserve it. Just switching off appliances when they are not in use, using maximum daylight or walking instead of driving could help with this issue. Accidents and natural disasters could also cause an energy crisis. A burst pipeline or an earthquake could interrupt energy supplies. This would create a huge gap between supply and demand for energy. Thus, the price of essential items would increase and give rise to inflation. Finally, wars and political conflicts between countries could block the supply of energy, especially if we talk about major oil producers like Middle East countries. That happened, for example, during the 1990 Gulf War when the oil price reached its peak and caused global shortages creating major problems for energy consumers.

From the list below, choose the reasons mentioned in the text, and rank them from the most to the least probable.
– Overconsumption

– Overpopulation

– Bad infrastructure

– Wastage of energy

– Old power plants

– Bad distribution system

– Accidents

– Natural disasters

– Wars and political conflicts

– Strikes

Answer the questions.
1. What major changes took place throughout the history of oil?

2. What role did oil play during the wartime?

3. Do you know what happened in 1956?

Read the following text.
Oil and wartime
World War I showed how greatly the world depended on oil. Oil became a key factor in military power as it was needed for tanks, trucks and warships. Just a decade before the war, the UK and US Navy shifted from coal to oil as a source of power, and soon all the major navies did the same. World War II only proved the importance of oil.

Even before the end of the war, in 1944, the British and American governments tried to establish an agreement to manage international oil supply and demand, or in other words, divide Middle Eastern oil between the US and the UK. But Anglo–American Petroleum Agreement faced opposition from the petroleum industry, so the US President Franklin Roosevelt had to abandon it.

Gradually, the Middle East started to realize its power. In 1956, the Suez Canal crisis took place. For Britain, the Suez Canal was a route to import Middle Eastern oil. When Egypt got the canal back, Britain had to pay a higher price for oil. Other oil–producing nations also started to show their influence. The dependency of Western nations on oil was increasing, so Middle Eastern nations renegotiated existing deals with Western oil companies to have a greater share of the oil profits.

In general, after the Second World War, trends developed in the energy markets remained the same till 1972. The main trend was the increase of the share of oil in total energy consumption. In the second half of the sixties, when the Groningen Gas field was discovered, the pipeline natural gas also got a significant share of the domestic and commercial energy market in Western Europe. But this rather steady development was shaken by the first oil crisis in 1972.
Mark the statements as True or False.
1. During WWI, the UK and US navy warships were shifted to oil as a fuel. 

2. The Second World War made the importance of oil even more obvious. 

3. Right after the end of WWII, the governments of the UK and the USA tried to sign an agreement to control international oil supply and demand. 

4. The oil industry supported the agreement. 

5. The Suez crisis took place in 1965. 

6. The Suez Canal became the property of Egypt again. 

7. From the post–war time till the early 1970s, the share of oil in total energy consumption was increasing. 

Read the following text.
The 1970s crises
From the late 1960s till 1979, there were a series of energy crises due to the problems in the Middle East. Among them, the two were the most significant. 
In October of 1973, Egypt and Syria with a support of a number of Arab nations attacked Israel starting the Yom–Kippur War. The USA took Israel’s side in this conflict and gave them $2.5 billion worth of weapons. In response to this, the members of the Organization of Arab Petroleum Exporting Countries proclaimed an oil embargo on the USA and other nations that were supporting Israel: Canada, Japan, the Netherlands and the UK. Some time after, the embargo extended to Portugal, Rhodesia and South Africa. This resulted in the “first oil shock” as it was later called. Over the next six months, the price of oil was going up, and by 1974, rose from $3 per barrel to $12. Gasoline and thus all the transport became very expensive. At that time, the global capitalist economy was already experiencing difficulties, and the oil crisis made the recession worse. Higher gasoline gas prices meant that consumers had less money and were spending less on other things and services. The demand was going down. The recession was accompanied by high inflation and increasing unemployment rates. 
But the 1973 crisis also gave way to great innovations. Renewable energy, nuclear power and domestic fossil fuels were gaining more interest. Denmark, for instance, became a pioneer in developing commercial wind power during the 1970s. Japan shifted its economy away from oil–intensive industries and started investing in electronics. All over the world, the automobile industry was quickly changing many aspects of production and usage. 
The “second oil shock” happened in 1979, as a result of the Iranian Revolution (1978–79), when the Shah of Iran was exiled after mass protest and strikes. During this revolution, the workers of the oil industry were actively protesting, which led to the loss of production. This left a large hole in the export of oil, so other OPEC countries were trying to increase their production in order to keep prices reasonable and the supply flowing. But anyway, the lower level of productions caused prices to rise. The situation worsened with the beginning of the Iran–Iraq War (1980–88) which added to instability in the region. The price of oil was growing and was finally stabilized in 1981. 
The effects of this crisis on the economy were not long–lasting. Nevertheless, after the first oil shock, the nations mobilized efforts to stabilize oil supplies. They were developing other oil sources in Alaska, the Gulf of Mexico, Siberia, Canada and the North Sea. The countries of the Middle East dependent on oil were also shifting away from it as an energy source to avoid fluctuations in supply and price. Countries importing oil from OPEC were working to replace oil with other fuel sources such as coal, nuclear power and natural gas.

Complete the table.

	
	First oil shock
	Second oil shock

	Year
	
	

	Event led to it
	
	

	Actions led to it
	
	

	Countries affected
	
	

	Results
	
	


Read the text about the reasons for the 2010s oil glut.
a glut – an excessively abundant supply of something

The reasons for an oil glut
An oil crisis is not only about the shortage of oil supplies and rising prices. A reverse situation, an oil glut, is also a problem. 
The 2010s were marked by a serious surplus of crude oil that started in 2014–2015 and made the oil prices drop. It happened due to various reasons. One of them was emerging economies, such as China, that were growing and expanding fast at the beginning of the 21st century creating a great demand for oil. After 2010, these economies began to slow down. As a result, their demand for oil was decreasing. So, the same countries that were pushing up oil prices in 2008 with their enormous demand, brought the prices down in 2014. 

At that time, the USA and Canada were producing lots of oil as they had increased their efforts because of previously high prices. In the USA, private companies started to extract oil from shale formations in North Dakota using fracking, a special drilling technology. At the same time, Canada was extracting oil from Alberta’s oil sands, the world’s third–largest crude oil reserves. Along with them, Saudi Arabia also contributed to the 2014 oil glut. The country had to decide whether to cut production to increase prices or let oil prices continue to drop. Saudi Arabia chose the second option as they thought low prices would be a long–term benefit. Actually, Saudi Arabia produces oil very cheaply and has the second–largest oil reserves in the world. So, low oil prices even for a significant period of time wouldn’t be a threat to its economy. At the same time, extraction methods of the USA and Canada are more expensive and become unprofitable if the prices get too low. Saudi Arabia expected other countries to abandon their expensive production due to the price drop.
Complete the sentences with the countries: China (×2), Saudi Arabia (×2), Canada, the USA (×2).

1. In 2014, ______ was extracting oil from oil sands.
2. ______ didn’t cut oil production expecting other countries to do so.

3. ______ was an emerging economy in the 2000s.

4. ______ was extracting oil from shale formations.

5. ______ wasn’t spending much on oil production.
6. ______ didn’t need as much oil in 2014 as before.

7. ______ used an expensive technology called fracking.

Read the following text.
The consequences of the oil glut
The consequences of the oil price drop were upsetting for the global economy. On the one hand, it was an opportunity for importers to spend less on oil and invest in other sectors of the economy. On the other hand, oil exporters had a difficult time.
In Russia, about half of budget revenues were coming from energy exports. With the decrease in oil prices, the rouble fell dramatically in value. People were struggling with rising food prices. 

The same happened to Azerbaijan, whose economy is heavily dependent on oil exports. The country’s currency, the manat, fell to new lows. Protests over rising food prices and worsening economic conditions were taking place in the country. 
In Venezuela, where oil exports made 95 % of the country’s revenues, the fall in prices reduced revenues by 60 %. The government had to announce a 60–day economic emergency to deal with the economic crisis. People in Venezuela were suffering from the lack of food and basic goods. This also led many citizens to vote for the opposition coalition, which won the election. 
Other OPEC members, such as Nigeria, Libya, Algeria, Iraq and Ecuador also had an internal crisis caused or worsened by the collapse in oil revenues. Many of these countries were spending money they were getting from oil on internal stability. So, when this revenue dropped, it caused financial troubles.
Choose the correct options to complete the sentences.
1. The effect of the oil price collapse was distressing / reassuring for the global economy.

2. The importers / exporters of oil got a chance to invest more in other sectors of the economy.

3. The budget revenues in Russia were slightly / greatly dependent on energy exports.

4. The currency of Azerbaijan, manat, strengthened / weakened due to the fall of oil prices.

5. In Venezuela, the revenues were reduced by 16 % / 60 %.
6. The government of Venezuela announced an economic emergency / urgency to deal with the economic crisis.

7. Other OPEC countries, such as Libya / India, Algeria, Nigeria, Ecuador and Iran / Iraq also faced an internal crisis.

Read the task and prepare your 3–minute speech on the topic “An oil shortage crisis”.
In this and previous lessons, you have learnt about the depletion of the energy resources, energy shortages, their reasons and consequences. Sum up all that you know and talk about the energy crisis related to the shortage of oil. Provide examples from history. 

Use the following questions to help you.
1. What is the depletion of natural resources? What are its reasons?

2. What historical events led to the shortages of oil?

3. What was happening to the countries that were experiencing oil shortages in the past?

Read the task and prepare your 3–minute speech on the topic “An oil glut crisis”.
You have already read about the oil glut crisis of the 2010s. Think of a more recent situation connected to the pandemic that started in 2020 and led to a new drop in oil prices. Talk about how it influenced the oil industry. 

Use the following questions to help you.
1. What is an oil glut? What could its reasons be?

2. What preceded the drop in oil prices in 2020?

3. How did the entire situation affect the oil and gas industry?
Upstream
Unit 5. Exploration and production
Vocabulary
exploration

data

acquisition

stratigraphy

evaluation

interpretation

explore

survey

analysis

chemical

seismic

drill

look for

Fill the gaps with the missing words: exploration, production, drilling, evaluate, interpretation, seismic, stratigraphy, look, acquisition, analyze, survey.
1. ______ is the search for oil and gas reservoirs in the earth.

2. Data ______ is the activity of collecting information, especially using computers.

3. ______ is a branch of geology related to the study of rock layers.

4. To ______ means to judge about the amount, number, or value of something.

5. The ______ of opportunities happens when a company discusses its chances to find oil and gas on a particular site.
6. Oil companies decide to explore for oil after collecting ______ data.

7. Geologists collect rock samples and ______ them. They ______ for special rock formations where oil is often found.

8. The recording of sound waves from underground is called ______ data acquisition.

9. The upstream sector includes the search for underground (or underwater) oil and gas reservoirs, the initial ______, and then the ______ phase.

Match the questions to the appropriate paragraphs of the following text.
1. How do we find oil?

2. Why is exploration important?
3. Who works in the exploration?

4. What is the upstream sector?

5. What is exploration?
It starts with the decision to explore for oil. The decision is based on the preliminary survey data. Once the oil is discovered, the initial results are tested. If the results are good, then the development of production will begin.

It includes exploratory work, such as the search for underground (or underwater) oil and gas reservoirs, the initial drilling and the production phase.

It is the search for oil and gas reservoirs in the earth.

It is done by petroleum geologists and geophysicists.

There is a lot of responsibility and risk. Scientists need to collect a lot of data. Based on this information, a company makes a decision on whether or not to spend money on drilling.

Match the words with their definitions.
stratigraphy

cartography

measure

data acquisition

exploratory drilling

evaluation

the activity of collecting information, especially using computers

the first phase of drilling to locate gas and oil reserves

the science or practice of drawing maps

the study of rock layers

the size, length, or amount of something

the making of a judgement about the amount, number, or value of something; assessment

Read the following podcast.
The exploration and production of oil and gas
Julia: Good afternoon. This is a new episode of the Oil and Gas podcast. My name is Julia Barns. We are continuing our series of talks with the best specialists in the oil and gas industry. And today, our guest is Andrew Turner, a petroleum geoscientist. Hello, Andrew.
Andrew: Hello, Julia. Thanks for having me.
Julia: My pleasure. So, today’s episode is all about the upstream sector, where you work.
Andrew: That’s right. As a petroleum geoscientist, I work in the upstream sector. The upstream sector is also known as exploration and production, or E&P. In fact, the E&P sector should be called the EDP sector, where “D” stands for “drilling”, because you can’t find oil if you don’t drill wells.
Julia: Can you describe the E&P process from the very beginning?
Andrew: First, we take photographs from planes and satellites. Geologists examine them. They look for special rock formation where oil is often found. This step is called data acquisition.
Julia: Right.
Andrew: After that, geologists collect rock samples. Different specialists examine the results of the seismic works and construct maps of the oil layer, which will allow them to explore precise locations for future drilling. What happens next is that they show all results to economists and financial planners at the oil companies. They do calculations, assess future opportunities and make the decision on whether or not to drill exploratory wells.
Julia: So, as a geologist, you don’t make that decision?
Andrew: Exactly. But if the economists say yes, the next step is to drill an exploratory well. It’s the only way to be absolutely sure that there is oil in the ground.
Julia: Sounds like there’s a lot of risk in that.
Andrew: Yes, there is always a risk that there will be no oil in the well that has been drilled. Finally, we analyze the results. If they are good, we start production.
Julia: Thank you, Andrew. I think it’s necessary to explain some special terms to our listeners.
Andrew: Sure, let’s do that.
Julia: So, first, you need to do some field work…
Order the sentences to describe the process and describe what happens during these steps of the E&P process.
A Evaluation of opportunities
B Seismic processing and interpretation
C Production
D Data acquisition
E Exploratory drilling

Read the next part of the podcast.
The petroleum exploration and production timeline

Julia: Thank you, Andrew. I think it’s necessary to explain some special terms to our listeners.
Andrew: Sure, let’s do that.
Julia: So, first you need to do some field work. What is it exactly?
Andrew: Rock samples are examined by geologists. After that, we do seismic data acquisition.
Julia: And the seismic data acquisition is…
Andrew: It’s the recording of seismic signals – sound waves from underground.
Julia: I see.
Andrew: Then we do the aerial measurement. This is a low–flying aircraft study of the area. The next step is to drill stratigraphic wells.
Julia: Stratigraphic wells?
Andrew: A stratigraphic well is a well for early drilling. Stratigraphy itself is a branch of geology related to the study of rock layers. We analyze results collected from these wells and then we start working on cartography and interpretation.
Julia: Right.
Andrew: We collect and analyze all this information to prepare it for economic evaluation. The company ranks prospects, and this is when the decision about drilling is made. So, we start drilling. And, if we were right, we discover oil or gas!
Julia: Hurray!
Andrew: Yes, finally, after a lot of hard work... So, from this moment, we start to drill more wells and end up having reserves of oil and gas. This is where production begins.
Julia: And what does production include?
Andrew: This is the moment where things become real. The key components are separated and we prepare them for export.
Julia: Thank you, Andrew, for explaining the whole E&P process to our listeners.
Andrew: You're welcome!
Describe the major steps of the E&P process.
Read the story of a petroleum geoscientist.
A petroleum geoscientist
· a magnetic field — a region around a magnetic material or a moving electric charge within which the force of magnetism acts

My name is Marie, and I work in the upstream sector as a petroleum geoscientist. I’m going to tell you a bit about my job.
Petroleum geoscientists work for oil companies. We look for places where there might be oil. It is a very important job because we are responsible for determining the best places to drill. Exploration is almost like detective work. I have to look for clues, make careful observations of ground conditions, do tests and evaluate survey data.
It all starts with examining the shapes of different underground rock layers using special tools – aerial photography, satellite pictures, machines that measure variations in the Earth’s gravity and magnetic fields. Advanced technologies help geoscientists to identify likely crude oil fields. But the only way to be absolutely sure that there is oil in the ground is to drill a well. There is always a risk that there will be no oil in the well that has been drilled. And, of course, it costs a large amount of money because it’s necessary to use advanced equipment and hire many people.
That is why geoscientists need to collect a lot of data. They present the results to economists and financial planners working for the oil companies. Then, they make the decision on whether or not to drill exploratory wells.
Mark the sentences as True or False.
1. Marie is a petroleum engineer. 

2. Petroleum scientists use a lot of advanced technologies in exploration. 

3. Petroleum scientists must give a guarantee that there is oil in the ground. 

4. Drilling a well doesn’t always result in the discovery of oil. 

5. Drilling costs a lot of money. 

6. Geoscientists alone make the decision on whether or not to drill wells. 

Read the text about field geology. Match the headings with the appropriate paragraphs.
Photographs and Samples

Science and Equipment

Hidden Things

The First Well

Area Mapping
Field geology

Photographs are taken from planes or satellites. Then, they are examined by geologists, who look for special rock formations where oil is often found. These formations can be seen from the air. After that, geologists collect rock samples on the ground and analyze them.

When a possible oil field is detected, the next step is to drill an exploratory well.

Every time a new well is drilled, a well log is created, which is a record of the rocks and the depths. Geologists also keep rock samples for analysis. Geologists can use the information from different logs to construct a map of the area between the wells. This process is called geological reasoning.

Geological reasoning can help to identify the places where there may be petroleum traps for future drilling. A petroleum trap is an underground rock formation that blocks the movement of petroleum and makes it accumulate in a reservoir that can be exploited.

Geophysicists use maths and physics to create a picture of the subsurface. They can identify types of rock by their mass and magnetic qualities. They use different equipment in their search. A gravimeter shows rock mass, and a magnetometer measures magnetic fields. A magnetometer can be used in planes while flying over the area. Another method is seismic exploration. It records the sound waves from underground.

Read the task and prepare your 2–minute speech.
Imagine you work as a geology lab technician for an energy company. Describe your job by using the questions below. Read the article https://www.environmentalscience.org/career/geotechnical–lab–technician  for more detailed information. Use sequencers if possible.

1. What does a geotechnical lab technician do?

2. What are the work duties of a geotechnical lab technician?

3. Where does a geotechnical lab technician work?

4. What is the average salary of a geotechnical lab technician?

5. What are the education requirements for becoming a geotechnical lab technician?

Unit 6. Well life cycle
Vocabulary
drill rig

completion

shift

plug

restore

well

abandonment

casing

production

development

derrick

swivel

hook

bit

drilling pipe
an oil string
fracking
monkey board
crown block
drawworks
tricone
a drill collar
kelly

a shift – if workers in a factory, hospital etc. work shifts, they work for a particular period of time during the day or night, and are then replaced by others, so that there are always people working

Read the text and fill the gaps with the missing words and phrases: development, field planning, abandonment, think about the costs, well completion, drilling, plugging the wells, potential underground or underwater, production, evaluation, exploration.
The exploration cycle

The upstream sector includes a number of operations. First, it’s ______. At this step, geologists search for _____ oil and gas fields.

Then it’s _____. The company needs to do _____ and _____.

When the field is located, _____ begins. It includes _____ and _____ if hydrocarbons are found after drilling operations.

After that, the company is ready to start _____. Oil is nearly always processed at a refinery. Natural gas may be processed either in the field or at a natural gas processing plant.

Finally, site _____ involves _____ and restoring the site when a production well is no longer economically viable.

Answer the questions below.
1. At what step do we

– search for oil and gas?

– make a decision about drilling?

– build structures for drilling?

2. What is the purpose of

– the exploration step?

– the evaluation step?

– the production step?

3. What is done during

– the development step?

– the abandonment step?

4.  What do we call the structure for drilling which is located above the well?

Read the text and match the headings with the paragraphs.
Completion and fracking

Drilling

Abandonment

Site planning and construction

Production 
The life cycle of a well
It usually takes 18 months to plan a single well. Every aspect of the well placement and design is examined carefully. In addition, each well must be reviewed by the appropriate state agency which must give approval before drilling can begin. Finally, the crew builds rigs for drilling.

Drilling a typical well usually takes two to three weeks. Initially, a hole is drilled to a depth just below the aquifers. It is then lined with a steel casing and cement to create a safe barrier between the well and the aquifer. After that, drilling can continue to the target depth. Finally, an inner production casing is installed to prepare the well for the completion activities and production of oil and natural gas. Drilling is not possible without a drilling rig. It is a machine that makes holes in the earth’s surface. Drilling rigs can be massive structures, or they can be quite small. Drilling rigs can sample subsurface mineral deposits as well as test the physical properties of rock, soil and groundwater.

After the well is drilled, the completion process begins. It is the process of making a well ready for production after drilling operations. Fracking is one of the completion methods. It has been used since the 1940s. It is the process of creating fractures in rocks and rock formations by injecting specialized fluid into cracks to force them to open further. It takes five days to frack a well.

After drilling and completion operations finish, production begins. A well will produce oil and gas for up to 20 or 30 years.

Finally, when a production well is no longer economically viable, it’s necessary to plug the well and remove the drilling equipment. After wells are abandoned, they still remain the responsibility of the company that owns them. Before 1915, many wells were abandoned incorrectly and it affected the environment badly. Today, when these wells are found, they are properly abandoned.

Answer the questions.
1.  How many steps does the well life cycle consist of? What are they?

2.  How long does it take to plan a single well?

3.  How long does it take to drill a well?

4.  Why is a casing necessary?

5.  How long does it take to frack a well?

6.  How long can the well produce oil and gas?

7.  Does the company stay responsible for the abandoned wells?
A drilling rig is a machine that makes holes in the earth’s surface. Drilling rigs can be massive structures, or they can be quite small. The average price for offshore oil–drilling rigs is about $650 million.

Study the diagram of a drilling rig (fig. 2) and type the names of rig parts to complete the definitions.
Example.

The part that raises and lowers drilling equipment in and out of the well – a drilling line.
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Fig. 2. A drilling rig
1. A steel pyramidal tower that goes over the well, all the lifting and drilling equipment is inside it – a _____.

2. A flat part that sticks out to the side of the rig's derrick close to the top – a _____.
3. A steel frame and a wheel that are fixed on the top of the derrick – a ______.

4. The freely moving section of a block, through which a drilling line goes – a ______.

5. A device that hangs under the travelling block and allows the rotation of the drill string without twisting the block – a ______.

6. A machine on a drilling rig that allows the raising and lowering of the travelling block – a ______.

7. The part that connects two objects allowing the one above to stay still, and the one below to rotate – a ______.
Fill the gaps with the correct prepositions: on (2), in, on the top of, under, through, between, over, inside.
This is a drilling rig. A steel pyramidal tower _____ the well is called a derrick. All the lifting and drilling equipment is _____ it. A drilling line raises and lowers drilling equipment _____ and out of the well. A steel frame and a wheel that are fixed _____ the derrick is a crown block.

Can you see a small platform that sticks out to the side of the derrick? It is a monkey board. Usually, someone from the drilling team stands _____ it. A travelling block moves freely and the drilling line goes _____ it. A device called swivel hangs _____ the travelling block. You can also see a hook _____ them. A drawworks is a machine _____ a drilling rig.
Read a podcaster describing the construction of a drill string and label the diagram.
A drill string on a drilling rig is a column, or string, of pipe. It occupies the hole made while drilling for oil or gas.

Hello everyone! This is the Oil and Gas weekly podcast. Today, I am going to tell you about a very important part of a drilling rig. It’s called a drill string. It is located right under the earth’s surface. What do we need it for? A drill string is a column, or string, that transmits drilling fluid. Let’s take a look at the main parts of any drill string. It consists of the kelly, several sections of drill pipe and the drill collar. The kelly is a strong pipe that is always at the top of the drill string. It goes through the rotary table which turns around. The rotary table is on the drill floor. There are many lengths of drill pipe between the kelly, the drill collar, and the bit to drill the rock. Oil workers add sections of drill pipe one by one to the kelly. Each time they add a section, they lift the kelly out of the hole. Then, they add a section at the top of the string and lower it back into the ground. At the bottom of the string, you can find the drill collar. Can you see it? There’s the drill bit at the bottom of the collar. The drill bit is what actually cuts into the rock in the process of drilling an oil or gas well. Bits are usually tricone. The word may sound tricky, but it only means such bits have three rotating cones. 

Fill in the correct prepositions to complete the sentences.
This is the drill string. It is located right _____ the earth’s surface. What do we need it for? A drill string is a column, or string, that transmits drilling fluid. 
Let’s take a look at the main parts of any drill string. It consists of the kelly, several sections of drill pipe and the drill collar. 
The kelly is a strong pipe that is always _____ the drill string. It goes _____ the rotary table which turns around. 
The rotary table is _____ the drill floor. There are many lengths of drill pipe _____ the kelly, the drill collar, and the bit to drill the rock. Oil workers add sections of drill pipe one by one to the kelly. Each time they add a section, they lift the kelly out of the hole. Then they add a section _____ the string and lower it back _____ the ground. 
_____ of the string, you can find the drill collar. The bit goes _____ the collar. The drill bit is what actually cuts _____ the rock when drilling an oil or gas well.

Onshore vs offshore drilling

Onshore drilling is used for underground oil reservoirs located anywhere on dry land. Drilling on land generally requires relatively low investments. There are also fewer risks.

After the crude oil is extracted from the ground, it is taken to special centres where the water, sand and salt are removed. Natural gas is also separated from the crude oil and is then sent to a booster station. The oil is then pumped to storage tanks before being sent to either a refinery for proper processing or to oil tankers for shipment elsewhere.

Offshore drilling is used to extract oil deposits buried under the ocean floor. Offshore drilling rigs are installed, operated and serviced on large platforms built out in the ocean. These platforms can either float or sit on tall “legs” that touch the seabed. This way, the offshore rig is able to remain stable and resist waves, wind and, in colder regions, floating ice. Because of its difficulty, offshore drilling consumes more than 65 % of planned investments even before oil is extracted, increasing the risk of financial losses, especially if wells come up dry!
Put the facts into the right columns: Onshore drilling or Offshore drilling.
It is a very expensive process
It is less difficult
Platforms there have tall “legs”
It happens on dry land
Platforms there can float
It is less likely that the well will be dry
It is more difficult
It is much cheaper
Oil Production

Once the oil is found after the exploration phase and the drilling of exploratory wells, the production phase can begin. It is the process of extracting the hydrocarbons and separating the mixture of liquid hydrocarbons, gas, water, and solids, removing the substances that you can’t sell.

Production starts with well completion. It is the process of making a well ready for production after the drilling operations. Completion includes casing, cementing, perforating, gravel packing and installing a production tree.

The primary function of a tree is to control the flow, oil or gas, out of the well. Crude oil found underground is usually mixed with water, sand, salt and natural gas. During the extraction, the pressure of these different substances must be kept at the right levels. This is done by turning valves on and off on the surface. Because these valves are often green in colour, and the small dials are red, this structure is often called a Christmas tree.
Mark the sentences as True or False.

1. Production phase begins after the drilling of exploratory wells. 
2. Production is the process of making a well ready for drilling. 
3. A production tree controls the flow of oil or gas out of the well. 
4. Oil found underground is hardly ever mixed with water, sand and salt. 
5. We need valves to control the pressure of different substances underground.
6. Production trees are often called Christmas trees because they have a pyramidal shape. 
Click on the link, watch the video and mark sentences as True or False.
Oil and Gas Wells — Start to Finish
1. Before drilling begins, division engineers must approve the drilling plan. 
2. It is possible to shut a well at any time. 

3. There were too many blowouts on wells in California. 

4. Drilling always happens far from the roads and cities. 

5. Most oil and gas wells are drilled through water zones. 

6. The casing prevents oil and gas from mixing with other fluids. 

7. Abandoned wells are filled with water. 

8. Wells have always been abandoned correctly in California. 

Talk about the life cycle of an oil and gas well giving a detailed description of each step. Talk for 3 minutes.
Describe the construction of a drilling rig in a 3–minute speech. Look at the picture (Fig. 2), make notes and use the prepositions of place and movement.

Unit 7. Research method.
Vocabulary
seismic

magnetic

survey

data

subsurface

interpretation

apply
gravimetric

sound wave

Match the words to their definitions.
a magnetic field

a survey

gravity

an anomaly

subsurface

a force which tries to pull two objects toward each other

the stratum or strata below the earth's surface

the measuring and recording of the details of an area of land

the area around a magnet in which there is magnetic force

something that differs from what is normal or expected

Fill the gaps with the correct words: gravimetric, subsurface, magnetometer, anomalies, magnetic field, gravimeter survey.

1. The three main _____ methods are seismic, magnetic and gravimetric.
2. A _____ is an instrument for measuring the difference in the force of gravity from one place to another.
3. _____ are small deviations within the Earth’s magnetic field.
4. Gravity lows (negative anomalies) occur where rocks in the _____ have a comparatively low density, which reduces their downward gravitational pull.
5. _____ and magnetic methods are best suited for detecting steep discontinuities such as faults. Seismic methods, by contrast, are best for detecting vertical rock variations and low–angle discontinuities such as layer boundaries.
6. A _____ is a scientific instrument used to measure the strength and direction of the magnetic field in the vicinity of the instrument.
7. Magnetic anomalies are more complex because the _____ and rock magnetization are both complicated.
Read the following dialogue.
Seismic method
Julia: Hello, Andrew. Welcome back to the Oil and Gas podcast. In the previous episode, we talked about the upstream sector and you described the whole process of exploration and production to our listeners.
Andrew: Right. And today I’m going to tell you about the survey methods. There are three main survey methods: seismic, magnetic and gravimetric.
Julia: Can you describe these three methods in detail?
Andrew: Sure. Let’s begin with the seismic survey. It is the most common method. By the way, it’s the most expensive one as well. This method is used to produce detailed images of various rock types and gather information about their location beneath the Earth’s surface. The collected information is then used to determine the location and size of oil and gas reservoirs.
Julia: How does it work?
Andrew: Sound waves are bounced off underground rock formations and the waves that reflect back to the surface are captured by recording sensors. Analysing the time the waves take to return provides valuable information about rock types and possible gases or fluids in rock formations. This is similar to the use of ultrasound in medicine.
Julia: What equipment is used in the process?
Andrew: Instruments called geophones are used to detect the shock waves.
Julia: Is this method used offshore or onshore?
Andrew: This method can be used both onshore and offshore. In onshore seismic operations, specialised trucks carry a heavy plate that is vibrated to generate a seismic signal. The method of the onshore seismic survey has been used in sensitive locations — including central Paris — without damaging buildings or the environment.
Julia: And what about using this method offshore?
Andrew: In marine operations, a specialised vessel tows a “seismic streamer”, which is a collection of cables with seismic sources and hydrophones attached. The seismic sources use compressed air to produce acoustic energy. The hydrophones capture the returning sound waves.
Julia: Do the sound waves affect marine life?
Andrew: Of course. Marine animals are very sensitive to ultrasound. So, seismic surveys cannot begin when certain species are too close to the sound source. Once the survey begins, the seismic sources are turned up slowly during a 30–minute period so that marine animals can move away.
Julia: Have you ever done offshore exploration?
Andrew: Yes, I have. I worked as a member of a research team in the Gulf of Mexico two years ago, and I enjoyed the process very much.
Choose the ideas the speaker mentions.

1. Oil producers spend a lot of money on exploration because they don’t want to lose money if the drilling is unsuccessful.
2. Seismic survey is a popular method to use.
3. Geophysicists can get 2D and 3D images from the recordings of sound waves.
4. Seismic methods can routinely assess structures at depths up to 20,000 feet with an accuracy of 10–20 feet.
5. Instruments called geophones are used to detect the shock waves.
6. It is easier to collect data in the sea than on land.
7. Seismic survey can be used both onshore and offshore.
8. Sound waves affect animals in the sea.
9. Seismic surveys cannot begin when certain species are too close to the sound source.

Read the following dialogue. 
Magnetic method
Andrew: A seismic survey is used everywhere. But there are other methods you can use too.
Julia: Yes, they are magnetic and gravimetric, right?
Andrew: Yes, exactly. Of course, they can’t replace seismic surveys because they can only map out large geologic anomalies. But they are also very important. Many companies use these methods to get more information about the geology of the area.
Julia: How does the magnetic method work?
Andrew: The magnetic method uses the contrasts in magnetization of subsurface rocks.
Julia: And how is it done?
Andrew: By using an instrument called a magnetometer, which can be attached to an aircraft or sea vessel. The properties of rock formations or anomalies can be assessed and mapped based on the response to magnetic field measurements and electrical resistivity.
Julia: I’ve heard that geologists have used this method in oil and gas exploration since the 1920s.
Andrew: Yes, but most of the time it has been used only to investigate major fault zones and map basement rocks. However, today many scientists believe that magnetic techniques in combination with other geophysical and geochemical methods can play a bigger role in locating oil and gas fields.
Make sentences using the given words based on the information from the dialogue.
1. to replace / seismic surveys.
2. magnetic method /contrasts / magnetization / subsurface rocks.
3. magnetometers / an aircraft or sea vessel.
4. magnetometers / to use / to assess / to map / properties of rock and rock formation /anomalies / response to magnetic field measurements and electrical resistivity.
5. scientists / magnetic techniques / geophysical and geochemical methods / to play / locating oil and gas fields.
Read the podcast and choose the correct options to complete the short summary.
Gravimetric method

The gravimetric and magnetic methods are very different / similar. In the case of the gravimetric method, we deal with anomalies of gravity / magnetic fields. A gravimeter / gravitymeter picks up small differences in gravitational force. Gravitational force is slightly weaker / greater on surfaces close to dense rock formation and slightly weaker / greater on surfaces with salt domes underneath. Interpreting gravimetric data is easier / more difficult than interpreting magnetic data. Both methods / Gravity survey can be used at sea if you have special equipment.

Complete the table using the information from the dialogues and a podcast.
	
	Seismic
	Magnetic
	Gravimetric

	Summary
	
	
	

	Offshore and onshore
	
	
	

	Instruments
	
	
	


Read the following dialogue. 

Offshore seismic survey
Julia: I’d like to talk a bit more about offshore exploration. I have always thought 
that it is the most interesting area to work in.

Andrew: Yes, exploring offshore is hard work, it takes a lot of time and effort. But I really, really enjoy working at sea.
Julia: Are there many oil reserves offshore?
Andrew: Actually, exploration data showed that some of the richest energy reserves in the world are near the US shores. And many haven’t been discovered yet.
Julia: How far are they?
Andrew: From 3 to 200 miles out to sea. And the first step in finding these valuable resources is doing a seismic survey.
Julia: Who controls the whole process?
Andrew: This area is owned by the government. Offshore exploration is highly regulated. You must have a government license to perform any survey there. And you have to follow strict rules that protect our marine ecosystem.
Julia: Right, because marine animals are very sensitive to sound waves.
Andrew: Exactly. Before seismic survey operations begin, we analyse the animals’ movement. If we have concerns about specific areas, they are closed to seismic survey.
Julia: What if a whale or a dolphin suddenly comes into the area where the survey is in progress?
Andrew: We always do visual and acoustic monitoring to detect marine animals that may be present. If an animal shows up, the operation stops immediately.
Julia: Let’s say there are no animals in the area. How does the operation begin then?
Andrew: Surveying process begins with an easy start. The sound gradually increases. It’s all controlled from a ship. This ship fires a compressed air gun with regular intervals, while many sound sensors record how long it takes for the sound to get back from the layers of rock under the seafloor. Then, we record the data and produce 3D maps. Engineers use the information to develop production plans and present it for economic evaluation.
Julia: Right.
Andrew: The maps can also help to find the safest and the most efficient drilling location and, as a result, to eliminate the risk of unnecessary drilling.
Put the sentences in the order they are said by the speaker. 

A. Marine animals are very sensitive to sound waves.
B. A ship fires a compressed air gun with regular intervals.
C. The richest energy reserves in the world are near the US shores.
D. You must have a government license to perform any survey there.
E. Sound sensors record how long it takes for the sound to get back from the layers of rock under the seafloor.
F. If an animal shows up, the operation stops immediately.
G. The first step in finding these valuable resources is doing seismic survey.
H. Then we record the data and produce 3D maps.
I. The maps can help to find the safest and the most efficient drilling location.

Oil exploration costs

Oil exploration is an expensive, high–risk operation. It involves many costs, including payments to the contractors, engineers, supervisors, geologists, scientists etc. Only large corporations and national governments can do exploration in offshore and remote areas. Average oil wells in the sea cost more than onshore wells (US$10–30 million), while deep water wells can cost up to US$100 million and more. Smaller companies search for onshore hydrocarbon reserves. In this case, wells can cost about US$100,000.

In 2017, many countries began investing in exploration after a two–year decline. Worldwide, upstream oil and gas investments are estimated at approximately $382 billion, up to $24 billion (+7 %) from 2017.

It is important to do thorough exploration research to avoid unnecessary drilling since it has serious consequences for our ecosystem. Of course, the risk cannot be eliminated entirely but can be controlled and reduced by using innovative research methods.
Mark the sentences True or False.
1. Offshore wells are more expensive than onshore wells. 
2. Only national governments can do exploration in offshore areas. 
3. Many countries didn’t invest in exploration in 2015 as much as they did in 2017. 
4. Exploration investments have recently declined. 
5. Innovative research methods can take away risks completely. 

Read the task and prepare your 2–minute speech.
You have to report to your boss about the work done by your department. Your assistant wrote the notes for you with the most important events.
2019 – onshore exploration investment ($5 million)
Spring 2019 – seismic survey in three new areas, two of them successful

Autumn 2019 – discovery of 2 onshore reserves

April 2020 – offshore exploration investment ($2 million)

Recently – government license to start exploratory drilling offshore

Not yet – discovery of resourceful offshore reserves
Midstream
Unit 8. Oil and gas storage
Vocabulary
tank

tanker

storage

maintenance

durability

availability

capacity

evaporation

float

external

internal

flammable

pressure

accessibility

emission

vapor

valve

ladder

Complete the definitions with the words from the list.
A store; storage; to store
– to keep or put away something for future use;

– a shop of any size or kind;

– the action or method of storing something for future use.
Match the factors with their definitions.
affordability

capacity

durability

space availability

maintenance
how much space the tank will take
how long you will be able to use the tank

how good the balance of cost and quality is
how much work is needed to keep the tank in proper condition
how much oil or gas the tank can contain
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Fig. 3. A closed floating roof tank 
a fitting – a small part on or attached to a piece of equipment

a deck – the floor or platform on a ship, bus, building or construction

a rim – the upper or outer edge of an object

a seal – a device that joins two things together to prevent them from coming apart

to weld – to join metal parts together by heating

Fill the gaps with the missing words: external (2), tank, fixed, vapor, emission, floats.

This is a closed floating roof _____. The purpose of the floating roof system is to minimise the volume of _____ in the tank as well as to reduce the _____ of vapors from the tank. A tank has a floating roof which covers the liquid inside. The floating roof rests on the liquid and _____ up and down as its level changes. These tanks are usually made of steel.

Closed floating roof tanks have the heavier type of deck than in _____ floating roof tanks. They also have a _____ roof at the top of the shell, just like internal floating roof tanks. The function of the fixed roof is to block the wind.

The rim seal system and deck configurations are almost similar to those in _____ floating roof tanks.

evaporation – the process by which water changes from a liquid to a gas or vapor

vapor – a substance diffused in the air, especially liquid or solid

to float – to rest or move on or near the surface of a liquid without sinking

to expose – to make something visible by uncovering it

volatility – the tendency of a substance to evaporate at normal temperatures
Choose the appropriate tank type for each description.
External floating roof tank

Internal floating roof tank

Closed floating roof tank

Open top tank

Fixed roof tank
1. 
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This type of industrial oil storage tank was more popular earlier. Its use is now limited due to large evaporation losses as well as the risk of oil catching fire.
2.
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This type of storage tank has a roof which floats on the surface of the stored liquid. The roof rises and falls with the liquid level in the tank. It is a storage tank commonly used to store large quantities of petroleum products such as crude oil or condensate. There is no vapor space in this type of tank, which greatly reduces the evaporation loss of the stored liquid as well as the risk of fire and corrosion caused by the presence of air.
3.
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This type of tank is a simple storage solution for large amounts of liquid or petrochemicals. Such tanks generally have a spherical shape and a permanent roof fixed over the shell, which means the stored oil is not exposed. This tank type is used for holding oil products in lower volumes than are usually stored in the tanks with floating roofs.
4.
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This type of tank is very similar to external floating roof tanks. However, these tanks have two roofs — one that floats over the liquid and another which covers the top of the tank. The roof that floats over the liquid moves up and down as the level of fluid changes.

These tanks can be more effective in limiting evaporation loss and volatility. You can also have extra protection from rain and snow with the fixed roof over the floating roof.
5.
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This type of tank is very similar to internal floating roof tanks. It uses an internal floating roof but takes away natural ventilation of the tank vapor space. Instead, it is equipped with a pressure vacuum vent. Emissions from this tank can be easily collected for further treatment if necessary.
A fun fact.
You can convert a fixed roof tank or an external floating roof tank to an internal floating roof tank very easily. In the case of a fixed roof tank, we can do it by installing a floating roof inside. An external floating roof tank can be converted by providing a fixed roof.

Answer the questions.
1. Are open top tanks popular today?
2. How does a floating roof work?
3. What is the purpose of a floating roof?
4. What is the difference between external and internal floating roof tanks?
A fixed roof tank

Match the words to their definitions.
an emission

accessibility

a cone

pressure

flammable

vapor

a dome

a three–dimensional geometric shape

a rounded roof on a building or structure

a gas or other substance that is sent into the air

the force that a liquid or gas produces when it presses against an area

a gas that escapes from a liquid or solid, especially as a result of heating

easily set on fire

the quality of being easy to be reached or entered
Look at the picture and complete the text with the missing words.
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Fig. 4. A fixed roof tank
Hello. My name is Oliver, and I am going to tell you about a tank with a fixed roof. A fixed roof tank has a cone– or dome–shaped roof which is permanently fixed to a cylindrical shell.

Let’s take a closer look. The tank is located inside a _____ that keeps any liquids that may spill. The wall has a _____ to remove accumulated rainwater.
On top of the tank, you can see a _____. The purpose of the two–way control valve is to shut off material flow or to control and regulate the flow through a pipe.
It allows the tank to operate at a slight internal pressure or vacuum. This valve prevents the release of vapors during very small changes in temperature, barometric pressure, or liquid level. Next to the valve, on the left, there is a _____. An operator can use the hatch to measure the level of liquid in the tank.
A _____ on the side of the tank is used for access to the roof and the gauge hatch.
The tank is equipped with at least one _____ so that personnel can enter it after examination for flammable and toxic vapors. You can see the manway at the bottom of the tank, on the left side.
A product in/out is generally used for adding and removing the products to the tank. Here it is on the right side of the tank.
Match the tank parts to their functions.
a manway

a bund wall

a ladder

a drain

a two–way valve

product in/out

a gauge hatch

to enter a tank

to control and regulate the flow through a pipe

to access the roof and the gauge hatch

to remove accumulated rainwater

to add and remove the products to the tank

to measure the level of liquid in the tank

to keep any liquids that may spill

Floating roof tanks
Hello. Welcome to our presentation on roof tanks. Today, I am going to talk about floating roof tanks. 

Roof tanks are essential components of the oil and gas industry. Our engineers are experts at designing fixed roof tanks and floating roof tanks. We design our tanks to limit vapor loss in order to prevent product loss.

Floating roof tanks are perfect for storing fuel and industrial liquid. The tanks have a roof which floats on top of the liquid, rising up and down with the level of the liquid. Floating roof tanks usually come with a seal system between the walls of the tank and the floating roof to remove air when the stored liquid rises up or down. The tanks are generally spherical in shape and can be made of steel or concrete.

The biggest advantage of floating roofs is that they eliminate the space between the liquid and the roof, reducing evaporation loss to a great extent. In fact, floating roof tanks can cut back evaporation loss by up to 80 % in the case of oil products. The tanks also reduce the volatile gases inside and minimise the risk of fire.

Floating roof tanks can be categorized into internal floating roof tanks and external floating roof tanks.

Internal floating roof tanks are almost the same as the external floating roof tanks, but they have two roofs. One that floats over the liquid and another which covers the top of the tank. The roof that floats over the liquid moves up and down as the level of fluid changes. These tanks can be more effective in limiting evaporation loss and volatility. You can also have extra protection from rain and snow with the fixed roof over the floating roof.
Complete the sentences with the correct words.
1. The fixed roof tanks are designed to limit / calculate vapor loss.
2. Floating roof tanks are made for transporting / storing fuel and industrial liquid.
3. The tanks are generally spherical / cone in shape.
4. They can be made of aluminium / steel or concrete.
5. The biggest advantage of floating roofs is that they eliminate the space / spacing between the liquid and the roof.
6. The tanks also reduce the volatilization / volatile gases inside and minimise the risk of fire.

Read the task and prepare your 3–minute speech on the topic “Internal floating roof tanks”.
You are a manager at the company that sells storage tanks. You have already given a presentation about your company, but now you need to give a technical description of one of the tanks your client is interested in buying. Read the information about the tank (Fig. 5) and prepare your speech. The question and useful words below may help you.
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Fig. 5. Characteristics of Internal floating roof tanks
The following questions may help you:
1. What is an internal floating roof tank?
2. What shape does it have?
3. What is it made of?
4. What are the advantages of internal floating roof tanks?
5. What are the disadvantages of internal floating roof tanks?
Useful language.
– These tanks are designed to...
– The tanks are made for...
– The tanks are generally ... in shape.
– They can be made of...
– The biggest advantage of floating roof tanks is that they allow...
– These tanks can be more effective in…
Unit 9. Transportation.
Vocabulary
tanker

rail car

truck

barge

pipeline

capacity

spill

multipurpose

cost–efficient
a marine vessel
a subsea pipeline
deadweight tons

Read the text and complete it with the correct words.
Oil and gas transportation

There are different ways to transport oil, gas and refined petroleum products. It can be transported in rail cars, trucks, tankers, or through pipelines. Each method has its own pros and cons. Nowadays, marine vessels / rail cars / trucks / pipelines / subsea pipelines are a critical part of the world’s oil and natural gas transportation infrastructure. For example, across the U.S., natural gas is transported almost entirely by pipeline, and over 90 % of crude oil and refined petroleum products are transported by pipeline at some point.

Marine vessels / Rail cars / Trucks / Pipelines / Subsea pipelines are believed to be the safest and most efficient way to move large volumes of oil and natural gas from development areas to refineries, petrochemical plants and even to our homes and businesses for use. Some experts say that marine vessels / rail cars / trucks / pipelines / subsea pipelines are the best form of oil and gas transportation.

Marine vessels / Rail cars / Trucks / Pipelines / Subsea pipelines can also be built under the sea but marine vessels / rail cars / trucks / pipelines / subsea pipelines are more expensive and take longer to build.

So, marine vessels / rail cars / trucks / pipelines / subsea pipelines are still the only practical way of moving crude oil across the oceans. Speaking about marine vessels, we have to mention marine vessels / rail cars / tankers / pipelines / subsea pipelines and marine vessels / rail cars / tankers / barges / subsea pipelines which are used for transporting the fuel for shorter distances.

Though each marine vessel / rail car / truck / pipeline / subsea pipeline holds a lot less oil than a marine vessel, marine vessels / rail cars / trucks / pipelines / subsea pipelines are an important piece of the oil transportation network because they can move large volumes for markets without pipeline connections.

And we can’t but mention marine vessels / rail cars / trucks / pipelines / subsea pipelines. They are the most multipurpose form of transportation because they don’t rely on the presence of pipelines, railways, or water. But they require three times as much energy as a train to move the same amount of material, so trucks are less attractive for long–distance transportation. They are usually used to transport refined fuel to a fuelling station or straight to the consumer.

Think of the pros and cons for each form of oil and gas transportation.
Pros

Rail cars
Trucks 
Tankers 
Pipelines 
Cons

Rail cars
Trucks
Tankers 
Pipelines 

Read the podcast about the Trans–Alaska pipeline.
Today, I’m going to tell you about the midstream sector of the oil industry. The midstream sector completes its connection to the upstream and downstream sectors of the oil industry once the crude oil is delivered to a refinery. The midstream sector includes storage and transportation. Oil can be moved in rail cars, trucks, tankers, and through pipelines. And what is the best–known pipeline in the USA? Sure, it’s The Trans–Alaska Pipeline. Why is it so famous? Because it is able to carry more than two million barrels of crude oil per day, which makes the Trans–Alaska Pipeline a supersized example of a crude oil transmission pipeline.

As you probably know, the Trans–Alaska Pipeline moves the crude oil to a seaport terminal. At seaport terminals, the crude oil is loaded onto oil tankers to transport it to another part of the country or abroad.

Crude oil tankers are the largest of the ships used by the oil industry to transfer crude oil and refined oil products. Do you know that they can hold up to three million barrels of oil?

Oil tankers will unload their crude oil directly onto the shore if the offloading port is deep enough.

Otherwise, they will stay offshore, and be unloaded by lightering vessels, which are smaller ships with shallow drafts, that shovel the crude oil from the tanker to the receiving terminal. You may ask, “What is the receiving terminal”? The receiving terminal may be a coastal refinery or another transmission pipeline that will transport the crude oil from the coast to one or more refineries located inland. This transportation process may include short or long interludes during which the crude oil is temporarily stored until refineries are ready to process it.

Short–term storage is handled by large oil tanks located on site at refineries, or at transmission pipeline interchanges where the crew can be transferred from one pipeline to another.

The longest–term and largest storage of crude oil occurs in underground cabins, such as the hollowed–out salt domes that hold the US SPR. What does SPR stand for? The Strategic Petroleum Reserve. It is the emergency supply of crude oil for the US. It was established by the US Federal Government in case the country was unable to import a sufficient supply of crude oil from the international market.
Choose the correct answer.
1. Oil storage and transportation belong to   
– the upstream sector of the oil industry.

– the midstream sector of the oil industry.

– the downstream sector of the oil industry.
2. The Trans–Alaska pipeline is a supersized example of an oil transmission pipeline because it can carry   

– more than 2 million barrels of crude oil a day.

– more than 3 million barrels of crude oil a day.

– 2 million barrels of crude oil a day.
3. The Trans–Alaska Pipeline transports crude oil to   

– refineries.

– oil storage sites.

– seaport terminals.
4. Crude oil tankers are the largest of the ships that transfer   

– crude oil and refined oil products.

– petrochemicals.

– oil–based goods.
5. Oil tankers unload crude oil directly onto the shore if   
– the offloading port is shallow enough.

– the offloading port is deep enough.

– the offloading port is close enough to refineries.
6. Lightering vessels are smaller ships that unload oil from tankers to receiving terminals   

– that are located inland.

– that are coastal refineries.

– that can be coastal refineries or transmission pipelines.
7. Short–term storage takes place   

– in large oil tanks.

– in large oil tanks or at transmission pipeline interchanges.

– at transmission pipeline interchanges.
8. The longest–term and largest storage of crude oil occurs   
– in above–surface tanks.

– on site at refineries.

– in underground cabins.
9. The US Strategic Petroleum Reserve is   

– the country’s emergency supply of crude oil.

– the country’s main imported oil storage.

– the oil supply of the international market.

Read the text about different types of oil tankers and complete it with the headings. 
Product tankers

LNG and LPG carriers

Crude oil carriers

Chemical tankers
Hydrocarbon products and chemical products are transported by these tankers. They are usually short–range coastal tankers that are smaller in capacity. They carry products from processing plants to distribution units.

These vessels are designed for transporting crude oil from rigs to processing units (refineries). The amount of crude oil extracted from offshore drilling platforms is much bigger than the amount of products extracted from it, so these tankers are larger than product tankers, with sizes like that of VLCCs and ULCCs.

Chemical products like ammonia, palm oil, vegetable oils, etc. are transported by these vessels. These ships have a unique design due to the special type of cargo they transport. They are usually categorised into three types.

Type 1 — tankers that carry the most dangerous cargo.

Type 2 — tankers that carry hazardous products, but the extent of severity is smaller when compared to the products carried by Type 1 tankers.

Type 3 — tankers that carry chemical cargo that pose moderate environmental and safety hazards.

A large number of these ships are in service to carry liquefied gases in bulk. There are more ships that transport Liquefied Petroleum Gas (LPG) than the ones that carry Liquefied Natural Gas (LNG).

Read the following text.
Oil and gas transportation

There are four main forms of oil and gas transportation: pipelines, rail cars, trucks and marine vessels. Nowadays, it’s not a secret to anyone that pipelines have become the most popular form of oil and gas transportation. But let’s have a look at the figures!

In the USA, 100 % of natural gas is moved via pipeline. If we speak about crude oil and petroleum products transported via pipeline, the figure will be 70 %. What form of transportation is next in popularity? Marine vessels. Tankers and barges transport 23 % of oil. Then goes trucking with its 4 % of shipments, and rail has the last place with a mere 3 %.

Let’s take a look at Canada! Almost 97 % of natural gas and petroleum products are transported by pipelines.

And what about Russia? About 90 % of the gas and oil produced in Russia is transported via pipeline. Rail is the chief non–pipeline form for transporting oil from its production sites to export centres. So, the figures speak for themselves.
Mark the sentence as True or False.
1. In the USA, 100 % of natural gas is moved via pipeline. 
2. In the USA, 100 % of crude oil and petroleum products are moved via pipeline. 
3. Marine vessels transport 33 % of oil. 
4. Trucks have the last place with a mere 3 %. 
5. In Canada, 100 % of natural gas and petroleum products are moved via pipeline. 
6. Rail is the chief form for transporting oil from its production sites to export centres. 
7. In Russia, 100 % of natural gas and petroleum products are moved via pipeline. 

Read the task and prepare your 2–minute speech on the topic “Comparing three pipelines”.
Imagine that you’ve just visited the exhibition “The longest pipelines in service”. Now you are asked to give a short presentation about it at your workplace. Describe and compare the main parameters of the given pipelines.

	
	Length
	Capacity
	Cost

	The Druzhba Pipeline
	4,000 km
	1.2–1.4 million barrels per day
	$5.92 million

	The Keystone Pipeline
	3,456 km
	830,000 barrels per day
	$5.2 billion

	The Kazakhstan–China pipeline
	2,798 km
	120,000 barrels per day
	$3 billion


Downstream
Unit 10. Distribution of gas.
Vocabulary
fertilizers

radiator

distribution

heating

cooling

steam

industrial

commercial

residential

interstate

intrastate

pressure

meter

odour

leak

ignite

Fill in the gaps with the given words. There are two extra words: meter, service, residential, compressor, leak, cooling, regulator, city, gate, electric, heating, vehicle.

1. According to forecasts, the use of oil in the _____ power sector will decline, while the share of natural gas will grow.
2. In the EU _____ sector, gas is used first of all for heating homes.
3. Natural gas is also used for _____: you can find gas–powered air conditioning units.
4. A gas _____ is very dangerous. It can cause fire and explosion.
5. A gas _____ is a device for measuring the quantity or rate of gas flow.
6. A _____ regulates, directs or controls the flow of gas.
7. Odour is added to natural gas at the _____ station.
8. _____ lines are the ones that deliver gas to homes and offices.
9. Before the gas reaches a customer, it passes through a pressure _____.
10. A natural gas _____ runs on compressed or liquefied natural gas.
Read the text about the sectors that use gas. Complete the text with the names of the sectors: commercial, electric power, industrial, residential, transportation.
There are a lot of applications for natural gas. Both in industries and at our homes, gas can be used for heating, cooling, and cooking. Let’s have a closer look at different sectors using natural gas.

The _____ sector uses natural gas as a raw material. It is an ingredient of many everyday items, such as fertilizers, chemicals, detergents, plastic bottles, glue and paint. Besides, gas is used as a fuel for process heating in the factories, in combined heat and power systems. For instance, gas is a heat source for the production of bricks and cement.

The _____ sector needs natural gas for heating, cooking, operating refrigeration and cooling equipment, providing outdoor lighting. Hospitals, schools, restaurants, stores and other commercial buildings all use natural gas for their purposes.

The _____ sector also uses natural gas. Nowadays, there are cars, trucks, and buses that use natural gas as a fuel in the form of compressed and liquefied natural gas. Compressors that move natural gas through pipelines also work on gas fuel.

The _____ sector generates electricity with the help of natural gas. That’s how it happens: power plants create steam by burning fossil fuels in a boiler. The boiler heats water and produces steam that then turns a turbine to generate electricity.

The ______ sector uses natural gas to heat buildings and water in our showers and baths. We use gas to cook and to dry our clothes. Some may have a fireplace or outdoor grills also working on gas.

Read the text and label the pie chart (Fig. 6).
When talking about the U.S. gas industry, the largest share belongs to the electrical power sector, followed by the industrial goods sector.

Exported gas takes third place, and gas used in the residential sector is fourth.

The commercial sector’s gas share is the fifth largest while all other remaining sectors hold the smallest share of gas utilities.
commercial sector;

electric power sector;     
industrial sector;      

export, transportation and other;     
residential sector
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Fig. 6. The pie chart of the sectors that use gas
Match the words to their synonyms.
to meter

to reduce

to leak

to detect

to ignite

city gates

an odour

to decrease

to notice

town borders

to start burning

to measure

to escape

a smell

Gas distribution
Local distribution companies usually operate the city gates, also called city gate stations, tap stations or town borders. City gate stations are a complex combination of valves, pipes and pressure reduction devices which connect the long–distance interstate pipeline with a local distribution network. They have two main functions. 

The first one is to meter the volume of incoming gas. The incoming gas is delivered to the city gate at high pressures, which is necessary for the pipeline transmission. 

But the distribution system deals with much lower pressures. So, the second function of the city gate is to reduce the pressure of the gas. When the pressure is reduced, the gas becomes cooler. That’s why it needs to be heated so that no frost or ice is formed in the pipeline or in the ground around it.
Natural gas has no odour. So, for safety reasons, the odour is added to the gas before it leaves the city gate. That’s how gas can be detected in case of accidents and leaks. After the gate station, natural gas moves into the mains, which is another name for distribution lines. The lines vary in diameter and have sections which operate at different pressures. Throughout the distribution system, the level of pressure is controlled by special devices called pressure regulators. In general, as natural gas gets closer to a customer, its pressure becomes lower and the pipes become smaller in diameter.

Finally, from the distribution main in the street natural gas is delivered into a home or business in a service line. At this point, its pressure is very low, even less than the pressure created when a child blows bubbles through a straw into some liquid. When you switch on a stove, the gas pressure is just a little bit higher than the air pressure, so the gas flows out of the burner, ignites, and you can see its blue flame.
Choose True or False for the statements below.
1. City gates are typically operated by LDCs. 
2. The only function of city gate stations is to reduce the pressure of the gas. 
3. After the pressure of the gas is reduced at the city gate, the gas is heated. 
4. Natural gas smells very bad. 
5. The further from the customer the pipes are, the larger they are in diameter. 
6. Service lines are part of the distribution system. 
Read a short summary of the distribution process and choose the correct options.
The delivery of natural gas to an end user is rather similar to its transportation. In the industrial, commercial, and electric power sectors, gas goes directly to the customers from high capacity interstate and intrastate pipelines. But as for other users, they get natural gas from their local gas utility, which is also called an LDС – a local distribution company. These companies are responsible for delivering natural gas to consumers within a certain geographic area. They have to move gas in smaller / bigger volumes and at much lower / higher pressures over shorter / longer distances to a large number of individual users.
The advantages of gas–powered vehicles

The world is constantly changing. Nowadays, it faces a serious issue, climate change. At the same time, new technologies make it possible to improve our lives and the environmental situation. For instance, we can use more environmentally friendly transport, NGV.

NGV stands for Natural Gas Vehicle, which means that it uses natural gas as a fuel. There are different types of fuel for NGV. One of them is CNG, compressed natural gas. It is stored at room temperature and at high pressure. It’s usually used in taxis, city buses or personal vehicles as it has a range of 300–500 kilometres. Another type of fuel is LNG, or liquefied natural gas. It consists of liquid gas stored at very low temperature, which reduces its volume by about 600 times. It doesn’t have any odour or colour. It's nonflammable and non–toxic. Compared to CNG, it allows the vehicle to cover much longer distances, that’s why it is widely used in trucks and maritime transport or in general in any vehicles that have to travel further than 500 kilometres.

So, what are the advantages of such vehicles? First of all, they are cleaner. They reduce emissions of solid particles and greenhouse gases. Second, they are quieter. Noise pollution is a real problem for big cities, which NGV can help solve. Moreover, natural gas is cheaper than petrol. And finally, it’s more practical because NGV can go anywhere, even in LEZ, low emission zones, which exist in many countries and do not allow access of some polluting vehicles.
Complete the sentences with the options from the box. There are extra options: LNG, low, high, more (2), odour, less (3), toxic, CNG.

1. NGV are _____ harmful to the environment than vehicles that run on petrol.
2. Compressed natural gas is stored at _____ pressure.
3. Liquefied natural gas is _____.
4. _____ is suitable for covering longer distances.
5. NGV produces _____ noise than diesel engines.
Natural gas prices
One of the important questions for consumers of natural gas is its price. It is changeable because it depends on how much gas the customers need and how much the market can offer. Of course, changes in price can influence your budget. So, let’s have a look at what factors impact them.

Natural gas prices are connected to certain cycles. During colder months, homes and businesses need more gas for heating, which creates higher demand and higher prices. During warmer months, the demand also increases, but not as much, because gas is used in electricity generation. So, more gas is needed to generate more electricity and satisfy peaks during the cooling season. In spring and fall, the demand is usually low. All this constitutes the seasonal cycle. Another one is the storage cycle. To understand it, let’s think of a country that produces natural gas. For instance, the USA produces enough gas to satisfy demand during so–called off–peak periods: spring, summer and fall. However, it’s not the same for colder winter months. So, distribution companies have to store natural gas during off–peak periods and then use that reserve when it is necessary because of high demand. Every week, it is announced how much natural gas there is in reserve, and the prices may vary if the real amount of gas is different from the expected.
Mark the sentences as True or False.
1. Natural gas prices depend only on the demand. 
2. In summer, the demand may increase because of electricity generation. 
3. The two cycles that the natural gas prices follow are the seasonal cycle and the usage cycle. 
4. Autumn is an off–peak period. 
5. The amount of gas the USA produces is smaller than needed during off–peak periods. 
a trench – a narrow channel dug into the ground

to bury – to put something into a hole in the ground and cover it

to melt – to change something from solid to liquid by heating

to pad – to put pieces of soft material in something to make it soft

wire – metal in the form of a thread or rod

Activities of distribution companies
Delivering natural gas to customers goes together with different activities that distribution companies are responsible for.
First of all, they deal with the construction of gas distribution mains. They dig trenches and then bury pipes. During the installation of the gas piping, some other services, such as cable television, may also be installed. In most cases, to connect the sections of the pipe, the two ends are melted and forced together. This is called heat fusion. Before the pipe is laid down, the trench is padded with sand. Once the pipe is in the trench, tracer wire is placed along its length. Tracer wire, also called locator wire, helps to locate pipes after they’ve been buried in the ground.
Digging trenches in the city is quite a difficult task. So, nowadays a “trenchless” technology, such as directional drilling, becomes more and more popular. In this case, a horizontal hole is drilled underground. Then the pipe is pulled through this hole, so there’s no need to dig a trench.
After the pipes have been installed, they require maintenance and repair. Again, that is the responsibility of distribution companies. They ensure customers’ safety by controlling gas leaks. With the help of portable units or special vehicles, gas employees can detect gas both above and below ground. Special cameras can also monitor the conditions inside the pipes. As soon as a distribution company finds a dangerous leak, it starts repairing the pipe.

Distribution companies also install and control meters and turn gas supplies on and off.
Put the activities in the order they are mentioned.
A. Repairing
B. Directional drilling
C. Maintenance
D. Construction
E. Controlling gas leaks
F. Heat fusion

Read the task and prepare your 3–minute speech on the topic “I am a natural gas customer”.
You already know what it is like to be an expert working for an LDC company. But in our everyday life, we are all consumers of natural gas as well. Your company is conducting a survey to get to know their customers better. Every opinion matters, and the employees also take part in the survey. Make a speech about how you use gas and the services of the gas distribution companies in your everyday life by answering the following questions of the survey:
1. What products made with gas do you use?
2. What do you use gas for in your everyday life?
3. What do you think about natural gas–powered cars? Would you like to drive one?
4. Are you satisfied with the work of gas distribution companies? What do they do for citizens like you?
5. Do you feel safe using gas?

Unit 11. Refining and petroleum product.
Vocabulary 
petroleum

petrol

refining

refinery

hydrocarbon

molecule

versatile

paraffin

distillation

tray

evaporate

boiling point

naphtha

residue

bitumen

cracking

Complete the sentences with the given words: residue, hydrocarbons, petrol, bitumen, petroleum, molecules, refining, refineries, kerosine, fractions.

1. There are about 700 oil _____ all over the world.
2. Methane, ethane, propane, butane are examples of ______.
3. This road has been recently covered with ______.
4. ______ used as jet fuel has a very bad impact on the environment.
5. Another term for crude oil is _____.
6. We have to stop at the _____ station on our way back home.
7. _____ crude oil is a complicated process.
8. _____ in the distillation column can be either gases or liquids.
9. In chemistry, a substance that remains after a process such as combustion or evaporation is called _____.
10. _____ differ in length and structure.
Match the terms with their definition.
refining
petrol
petroleum
a refinery
crude oil
petroleum products
a large industrial complex that produces petroleum products from crude oil

a broad category that includes both crude oil and petroleum products

a clear petroleum–derived liquid that is used as a fuel; synonym to gas/gasoline

a mixture of hydrocarbons that exists as a liquid in underground geologic formations

materials from crude oil (petroleum) after it is processed in oil refineries

a process of converting crude oil into usable products

Put the words into the correct columns: Oil refining or Natural gas distribution.
Leak, rubber, service line, distillation column, bitumen, meter, cracking, naphtha, residue, odourless, gasoline, LDC, petrol, city gate
Complete the sentences with the correct words: refineries, residential, crude, hydrocarbons, leak, meter, mains, petroleum.

1. _____ occur naturally and form the basis of crude oil, natural gas, coal, and other important energy sources.
2. In the USA, natural gas is widely used in the _____ sector. More than half of all the homes use natural gas.
3. _____ products make life easier, but their production has negative effects on the environment.
4. A gas _____ can cause an explosion and fire.
5. Unrefined petroleum, or _____ oil can be refined to produce usable products.
6. Local distribution companies are responsible for the construction of distribution _____.
7. Rosneft operates major oil _____ located in key regions of Russia.
8. To read a gas _____, simply look at the number from left to right, ignoring numbers to the right of the comma.

Look at the picture (Fig. 7) to see where refining is placed among other stages. 
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Fig. 7. The stages that oil and gas go through
Answer the questions.
1. What are the differences in stages that oil and gas go through before they get to the end customer?
2. What stage is similar?
Hydrocarbons
Crude oil is a mixture of different hydrocarbons, which make it very useful. Hydrocarbons are molecules that contain carbon and hydrogen atoms only. There are different variations of hydrocarbons: they come in different lengths and structures. The smallest hydrocarbons, which contain from one to four carbon atoms, are colourless gases. Longer chains with 5 or more carbons are liquids like, for example, crude oil, which contains more than 100 different hydrocarbon molecules.

Hydrocarbons contain a lot of energy. That is why it is possible to derive such things as diesel fuel or paraffin wax from crude oil. Also, hydrocarbon chains are very versatile. It means that if you chemically cross–link hydrocarbon chains, you can get lots of different materials from synthetic rubber to plastic.

Before these useful substances are obtained, oil goes through the process of refining, which takes place at oil refineries. It starts with distillation. Depending on the boiling point, the petroleum products obtained by the distillation process can be divided into four categories: light distillates, middle distillates, heavy distillates and residue.
Mark the statements as True or False.
1. Hydrocarbons contain hydrogen, carbon and some other atoms. 
2. Hydrocarbon molecules differ in length and structures. 
3. Such hydrocarbon as CH4 is a liquid. 
4. There are more than 100 hydrocarbon molecules in crude oil. 
5. Hydrocarbons are a great energy source. 
6. A refinery is a process of converting crude oil into usable products. 
7. Distillation is the last step in the oil refining process. 
Click on the link and watch the video. Then complete the text with the words from the video.
Fractional Distillation | Organic Chemistry
Before we understand how fractional distillation works, we should be clear that crude oil is a mixture of _____ with different _____ lengths, some being short molecules and some being very _____. Intermolecular forces act between molecules and the longer the molecule, the _____ the intermolecular force. The small molecules have _____ intermolecular forces and so will require less energy to break them apart and turn them into a gas. They have a _____ boiling point. The longer molecules have greater intermolecular forces: more energy is required, a _____ temperature will be needed to evaporate these molecules. They have a higher _____. Now we understand how chain length is related to the boiling point of a molecule, let us look at how this method works. As you can see, crude oil is heated up to a high temperature outside of the _____. The hot crude oil now mostly in vapor form is pumped into the column. The column has a heat gradient and is very hot at the _____ going cooler as we move up to the _____. Even at the very bottom of the column where the temperature is still high some long–chain molecules with high boiling points begin to condense back into a liquid. These are collected at the bottom of the column. The rest of the molecules start to rise up the column making their way through bubble caps in each tray. The bubble caps slow down the rate of the rising vapor and eventually the vapors get too cool, condense and are collected as liquids in the _____. Small molecules have low boiling points and so condense much higher in the column where the temperature is cooler still. As you can see, hydrocarbons with similar boiling points are collected in the same tray and this is why they are known as _____. There are mixtures of hydrocarbons with similar boiling points. Each fraction has some important uses.
Read the text.
Fractionating column

Let’s now have a look at some fractions and how they are placed in the fractionating column: from the top to the bottom. So, at the very top of it is the fraction distilled from the smallest molecules which are from 1 to 4 carbons in length. This fraction has a low boiling point, so it is still a gas when it is removed from the fractionating column. It is known as refinery gas or bottled gas because it can be stored in bottles under high pressure. Next fraction that comes below is petrol. With 5 to 7 carbons in length, it is still a small chain of hydrocarbons, that’s why they vaporise at a low temperature. They are ignited easily, which makes petrol useful as a fuel. Next comes naphtha. This fraction is a source of organic molecules which can be cracked into alkenes. Alkenes in their turn can be transformed into polymers that are used in the production of plastics. And plastics are a part of our everyday life. All the listed fractions belong to light distillates whose boiling point is below 180º Celcius. If the boiling point is from 180º to 360º Celcius, then middle distillates are formed. One of them is kerosene which is also called paraffin in some parts of the world. Kerosene is a fuel for jet engines in aircraft and even in some rockets. The fraction under kerosene is another fuel which is called diesel. It is a common fuel in cars, vans and lorries. Below diesel, there are the residue fractions. They are, for instance, fuel oil which is used in power stations and ships; lubricating oil which sticks to surfaces, reduces friction and protects from rust; and waxes which can also be used for polishing surfaces. Finally, the very bottom fraction is bitumen. Bitumen is a thick black adhesive which is used for road surfacing or covering roofs as it has waterproofing properties. So, as you can see, different fractions are all separated from the crude oil mixture. To better understand the importance of crude oil, think about the following facts: all over the world, there are more than 1 billion cars, many of which use petroleum as their fuel. Each year, there are millions of flights burning kerosene fuel. And don’t forget about plastic that is made and used every day for products and their packaging. Crude oil contains many useful products that need to be separated from the crude oil mixture, and that’s what’s happening in refineries.

Answer the question.
What are the following fractions used for?
– Bottled gas 
– Petrol 
– Naphtha 
– Kerosene 
– Diesel 
– Residue 
– Bitumen 

Label the picture (Fig. 8).
Bitumen    bottled gas    kerosene     petrol    naphtha     diesel
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Fig. 8. The fractionating column
Click on the link, watch the video Hydrocarbon Cracking & Why It Is Done
and mark the statements as True or False.
1. Bigger hydrocarbons are more often used as fuels. 
2. The demand for small–chain hydrocarbons is very high. 
3. After fractional distillation, the fractions are ready to be used by end customers. 
4. Alkanes are used in the production of plastics. 
5. Long–chain hydrocarbons can be broken down in several different ways. 
6. There are different types of cracking. 
7. The only difference between thermal and catalytic cracking is the use of catalysts. 
8. Industries prefer a thermal cracking method. 
Breaking down a barrel
Imagine a barrel of crude oil. You’re now perfectly aware of what products you can get from it after refining. But do you know exactly in which proportions? Let’s talk numbers.

A barrel of crude oil equals 159 litres. During the refining process, the volume of oil in a barrel increases by 9 litres, which means 168 litres of different petroleum products. One of the most important refined products derived from crude oil is gasoline. It’s also the most prevalent: 85 litres of gasoline can be derived from a barrel of oil. That is enough for an average car to run 1 thousand kilometres. The second–largest portion is diesel fuel. 25 litres of diesel fuel can be derived from a barrel of crude oil and allow a tractor to move for about 70 kilometres. Kerosene comes next. About 21 litres of kerosene can be refined out of a barrel of crude oil. A Boeing–747 can hardly fly 1,5 kilometres on such an amount of fuel.

A barrel of crude oil can also provide 9 litres of hydrocarbon gas liquids (HGL). They are used to make different chemicals, plastic products, and synthetic rubber. A smaller portion of 8 litres is petroleum coke, which is used in the production of electrodes for the steel and aluminium industries. About 5 and a half litres of oil residue and 4 and a half litres of liquefied petroleum gas are also derived from a barrel of crude oil. The rest refers to other petroleum products.
Complete the numbers and put them in the correct order starting from the biggest volume on the top.
Example

A barrel of crude oil before refining: _____ litres
The volume of different petroleum products in a barrel: ​​​_____ litres
A. Oil residue: _____ litres
B. Petroleum coke: _____ litres
C. Hydrocarbon gas liquids: _____ litres
D. Kerosene: _____ litres
E. Liquefied petroleum gas: _____ litres
F. Diesel fuel: _____ litres
G. Gasoline: _____ litres
On–demand fuelling

Nowadays, if you want a pizza, you can order it via an application, and it will be delivered to your home. But if you need fuel, like gasoline for your car, you need to make a trip to the gas station. It doesn’t seem very convenient for the modern world we live in. So, what about a gasoline truck that comes to your door or wherever you need to fill up your car? Actually, on–demand fuel delivery is a service that already exists. It is relatively new but it is gaining popularity.

The process of ordering fuel is similar to using Uber: first, you install an application, sign in and make a request for fuel to be delivered to your location. The company receives your request and sends a fuel tanker to you. With the help of GPS navigation, the delivery man will find your location, refuel your vehicle and mark the delivery as complete in the app. Then you’ll pay for the service, and that’s it.

On–demand fuelling companies are not yet known all over the world. One of the leading startups in this sphere is Booster Fuels which was founded in 2015 in California. Another one is My Petrol Pump founded in 2016 in Bengaluru, which became the first on–demand fuelling company in India. My Petrol Pump also provides diesel to refuel generators of residential and commercial complexes. One more interesting example is an American company Filld launched in 2015, which offers services in Canada as well. Unlike other companies, it delivers fuel only at night to keep away from busy traffic. That’s how it happens: Filld texts its customers twice a week to see if they need the fuel delivered at night. If the customer confirms it, then they need to keep their gas flags open. The delivery man will arrive and refuel their vehicle during the night.

On–demand fuelling is a promising business, and the existing startups have already made big profits. At the same time, it’s not an easy business. Someone who wants to start such a company has to think about lots of things, and first of all, about legal and safety issues. A truck containing about 400 gallons of gas driving around the city is a fire hazard. So, on–demand fuelling companies have to care about their fleet and hire hazardous materials drivers who are specifically trained for handling flammable materials. On–demand fuelling companies also need to collaborate with fuel providers. They get their fuel from the same providers which supply gas stations. So they need to make sure there is no interruption in the supply.

To sum up, on–demand fuelling is the future of the fuel industry. For customers, it’s a great and convenient alternative to gas stations.
Complete the sentences.
1. To make a request for fuelling your car, you need to ______.
2. The customer pays for the service _____.
3. The company My Petrol Pump is _____ than Booster or Filld.
4. _____ can deliver gasoline at night. The company does it to _____.
5. On–demand fuelling startups and gas stations buy fuel from _____ suppliers.
Read the task and prepare your 3–minute speech on the topic “Petroleum products I use”.
As you know, petroleum products are widely used in all spheres of our life. You definitely use some of them maybe even without realising it. So, we can’t imagine our lives without petroleum products, but at the same time, the petroleum industry does harm to the environment. How can we find a balance? Make a speech and talk about this issue. Use the questions below to help you:
1. What petroleum products do you use every day?
2. Which of them can't you imagine your life without?
3. How does oil refining impact the environment?
4. If people stop using some of the petroleum products, will it help improve the ecological situation?
5. Which petroleum products are you ready to stop using?
6. Can they be replaced with any eco–friendly products?

To get some ideas, click on the links and read the articles.

What is the environmental impact of the petroleum industry?
Products made from petroleum
Environment
Unit 12. Safety.
Vocabulary 
hard hat

safety glasses

safety boots

respirator

lifeline

protect

prevent

hazard

splash

corrosive

Label the pictures with the correct words: a high visibility jacket, ear protectors, safety glasses, a tool belt, safety boots, a respirator, a hard helmet, a lifeline, safety gloves, a hazmat suit, coveralls, a face shield.
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Fill the gaps with the missing words.
1. You wear _____ to protect your feet.
2. You wear _____to protect your hearing.
3. You wear _____or goggles to protect your eyes.
4. You wear _____to protect your hands.
5. You wear _____to protect your body.
6. You wear a _____to protect your head.
7. You wear a _____so that the others can see you.
8. You wear a _____ to protect yourself from falling.
9. You wear a _____ to keep your tools.
10. You wear a _____to protect yourself from breathing in dangerous chemicals.
11. You wear a _____ to protect your face.
12. You wear a _____ to protect your body, face, hands and feet.
Fill the gaps with the given words: boots, coveralls, belt, ear protectors, hard helmet, shield, lifeline, safety gloves, high–visibility jacket, hazmat suit.
1. You wear safety _____ to protect your feet.
2. You wear _____ to protect your hearing.

3. You wear _____ to protect your hands.

4. You wear _____ to protect your body.

5. You wear a _____ to protect your head.

6. You wear a _____ so that the others can see you.

7. You wear a _____ to protect yourself from falling.

8. You wear a tool _____ to keep your tools.

9. You wear a face _____ to protect your face.
10. You wear a _____ to protect your body, face, hands and feet.

Match the types of hazards to the examples.
Noise hazards
Temperature hazards

Electrical hazards

Chemical hazards

Water and underwater hazards

Gravity hazards

High temperature in the compressor discharge pipe, low temperature in the liquid nitrogen tank

Slipping, falling, falling objects, heavy lifting

High noise levels in the compressor area

Scaffolding work above the sea, subsea pipeline inspection

Lightning, electrical work

A corrosion inhibitor, lubricating oil

Match the halves of the sentences.
Safety glasses protect

A face shield protects

A high visibility jacket provides visibility

A hazmat suit and

Ear protection protects

A respirator prevents

Footwear protects feet

A hard hat protects the head

Gloves protect hands from

A lifeline protects from falling

from corrosives and toxic materials.

inhaling dangerous substances.

the entire face from hazards.

eyes from chemical splashes.

from falling objects.

from heights.

corrosives, toxic materials and electric wires.

hearing from excessive noise.

coveralls protect the whole body from hazards.

of the person wearing it.

Read the foreman’s safety instructions. 

My name is Jeff Hardy. I am your foreman and today I am going to explain safety rules for working on the platform. You have to take extra special care to prevent harm and injuries. It’s always windy up there, so you have to put on your coveralls. It’s also slippery, so you must wear your lifelines to protect yourself from falling from heights. Make sure your lifelines are in perfect condition before going up. 

You must never work directly over or under one of your mates. And you must always wear a high visibility jacket so that the others can see you under different weather conditions.

Next, you have to keep your tools on your tool belts. Don’t leave tools lying around on the platform because they may fall and hurt someone. Of course, you have to keep your hard hats on to protect your head from any falling objects and material.

Goggles protect your eyes from chemical liquid splashes, intense light, UV rays, radiation, metal pieces and dust. There are too many eye hazards, so you have to wear your eye protectors all the time. And don’t forget about your ears! Always wear ear protectors when working in noisy places, for example in the compressor area.

Mind your heads when you go between the levels. You must only move one hand or foot at a time. Always wear safety boots. Also, electrical safety gloves must be worn while working on and around energised equipment. It will prevent electrical shock. Boots and gloves protect you from toxic materials and corrosives. And again, lifelines to prevent falling. You should also watch out for seabirds. They can be very dangerous and cause damage to equipment.
Put the sentences in the order he mentions them.
A You have to keep your hard hats on to protect your head from any falling objects and material.
B You have to wear your eye protectors on all the time.
C You must wear your lifelines.
D You should also watch out for seabirds.
E You have to keep your tools on your tool belts.
F You have to take extra special care to prevent harm and injuries.
G You must always wear a high visibility jacket so that the others can see you.
H You have to put on your coveralls.
I You must never work directly over or under one of your mates.
Rephrase the sentences by writing the right types of hazards.
Example.
Boots and gloves protect you from toxic materials and corrosives. = Boots and gloves protect you from chemical hazards.
1. Lifelines protect from falling from heights.
2. Always wear ear protectors when working in noisy places, for example in the compressor area.
3. Electrical safety gloves must be worn while working on and around energised equipment.

Match the headings with paragraphs. There are two extra headings.
Why is HSE important in oil and gas?

Why is safety important in the oil and gas industry?

What are the health and safety working practices?

What is the most dangerous job in the oil field?

How does the petroleum affect humans?
The oil and gas industry is one of the most hazardous industries. That is why it has one of the most thorough safety programs. The combination of powerful equipment, flammable chemicals and processes can lead to hazardous and even deadly incidents. That’s why it’s important for safety managers and supervisors to identify and communicate recommended safety controls and hazards that exist on each work site before work begins.

The goal of Health Safety Environment (HSE) is to evaluate and manage the safety culture among the oil and gas sector employees. This defines the multiple–defence program that a company creates and retains to protect its employees against injury and damage to their properties by HSE.

All workers are entitled to work in environments where risks to their health and safety are properly controlled. Under the health and safety law, the primary responsibility for this is down to employers. Employers have to consult with their employees, or their representatives, on health and safety matters.

Safety tips
Hi! My name is Catherine Reed and I am a safety manager at “Flame” oil and gas company. Today, I am going to give five most important safety tips which both employers and employees of the oil and gas industry should know.

First, you have to make sure that workers are familiar with their worksites. They have to know about all the possible hazards and risks that exist at each worksite.

Second, clean up. Yes, it sounds very simple and obvious, but it is a very, very important thing to do. Floors, pathways and other workspaces must be clear of unnecessary items and tools. They can cause someone to fall, or they can fall on someone else’s head. That's why you have to wear a hard hat at all times.

Next, the signs at worksites have to be clear. Yes, workers know that they must follow the rules the signs present, but it’s employers’ responsibility to make sure they understand them right.

Then, all employees should be aware of site–appropriate PPE. Coveralls, hard hats, gloves and glasses must be worn to prevent possible injuries.

Finally, conduct regular machine maintenance checks. Employees should keep track of maintenance and have to immediately report to their supervisor if there’s something wrong with their machine.

That’s all. Stay safe!

Mark the sentences as True or False.
1. Catherine gives 6 tips on safety. 
2. Workers should be familiar with other people’s work. 
3. Employers must tell employees about possible hazards. 
4. Workers have to clean their tools and PPE. 
5. All employees should know about site–appropriate personal protection equipment. 
6. Employees should check the machines and report the problems. 

Read the task and prepare your 3–minute speech on the topic “Safety briefing”.
Your boss asked you to lead an instruction meeting for drillers who are soon starting to work on the platform. You need to talk about PPE and safety rules. Use the words below and modal verbs to give instructions about the rules on the worksite.
Unit 13. Oil and gas: good or bad?
Vocabulary
environment

pollution

spillage

global warming

energy

renewable

greenhouse effect

affect

effect

spill

damage

statistics

Complete the text with the given words: pollution, warming, affect, environment, greenhouse, statistics, damage, spills.
I think _____ of the _____ is the biggest disadvantage of using oil and gas. When they burn, they give off carbon dioxide causing the _____ effect. This also contributes to global _____.

Oil ____ pollute water and affect ecosystems. They also _____ plants and animals on land.

Another problem is that petroleum is going to end soon, but it will _____ many things in the world. No doubt petroleum prices will be very high. According to recent _____, we have already used over half the oil reserves in the world.

Finally, the governments of oil countries rely on petroleum too much and very often it is their only economic activity.
Choose the correct words to complete the sentences:
– Giving an opinion.
1. I think / sure / doubt oil prices will be very high in 10 years.
2. I’m think / sure / doubt Sweden will try to use only renewable energy sources.
3. No think / sure / doubt global oil demand will reach a high by 2022.
– Expressing hope.

1. Hopefully / Hopeful we will have enough oil for the next 50 years.
2. I also hope / doubt global investments in exploration and production won't fall in 2020.
– Expressing doubt.

1. I am not / don’t think people will travel less in the future.
2. I am doubt / doubt we will run out of oil in 2030.
Read the text and match the headings with the paragraphs.
Environmental pollution

Oil spillage

A tool for political gain
Limited resource
Pollution is a major disadvantage of using oil and gas. They give off carbon dioxide when burned, causing the greenhouse effect and contributing to global warming.

Petroleum can pollute water and affect marine ecosystems. Oil floats on water because it is less dense. Oil spills also damage plants and animals on land.

The impact of oil spills can ruin the infrastructure and economy of a particular area with long–term effects.

Petroleum is a resource that is going to end one day, but it is demanded everywhere in the world. As a result, petroleum prices go up as some oil wells dry out. Recent statistics showed that we have already used over half the oil reserves in the world.

We all have heard about situations when people and governments use petroleum for political gain. However, this mostly happens in countries where the petroleum industry is the only main economic activity, and the government relies on petroleum too much.

The positive effects of the petroleum industry
Today, using oil and gas has more advantages than disadvantages because of their availability, accessibility and low price. As long as we have resources, the energy produced from oil and gas will continue to be an option for people.

Oil and gas production will play an important role in the global energy sector for decades to come. Even though I expect that renewable energy sources will be used widely in 2050, oil and gas will account for about 44 % of the world’s energy supply compared to 53 % today. And people will continue to invest in the oil and gas sector.

Oil will remain the source of fuels used by all types of vehicles, especially planes. I’m sure people won’t travel less in the future.

Oil and gas provide energy 24/7, and it will remain the only energy source to do so. That renewable energy sources can’t do that, so they are going to be combined with fossil energy sources.
Tick the statements the speaker mentions:
– using oil and gas has more advantages than disadvantages;
– oil and gas are cheaper than other energy resources;
– oil and gas will continue to be an option for people as long as we have resources;
– country has access to oil today;
– the oil and gas sector provides a lot of people with jobs;
– it is unlikely that people will stop travelling by planes;
– oil and gas–powered stations provide energy 24/7;
– solar and wind energy sources don’t provide energy 24/7;
– gas will be the most demanded source of energy in 2050.
Energy after oil

Our world cannot live without energy. However, fossil fuels are limited and are going to end one day. They also cause global warming and pollute water, which will have terrible consequences for the future of Earth. According to specialists, temperatures are going to continue to rise and glaciers are going to melt because of the pollution from fossil fuels.

Renewable energy is a safer option for the environment. Renewable energy means energy that isn’t limited. For example, one day there won’t be any more oil, but there will always be sunlight, wind, and ocean tides to generate energy. These are the forms of renewable energy: solar power, wind power, and hydropower.

Some countries around the world want to limit fossil fuels and develop renewable energy industries. For example, Iceland generates the biggest amount of clean electricity per person on Earth. Almost 100 % of its energy comes from renewable sources.

Mark the sentences as True or False.
1. Fossil fuel is a limited resource. 
2. Fossil fuels cause pollution on land and in water. 
3. Specialists say that temperatures are going to stop rising. 
4. Renewable energy is safer for Earth. 
5. Renewable energy is an unlimited resource. 
6. In Ireland, most of the energy comes from renewable sources. 
Read the interview.
Wind power

Alan: A new wind farm is planned in McLean County, Illinois. Local citizens Michael and Sarah have different views on it. Michael is going to tell us why he thinks it’s a good idea, and Sarah is going to explain why she doesn’t support this project. Michael, what do you think about having a wind farm here in McLean County?
Michael: I think it’s important to have clean power sources like wind farms to stop pollution. The wind farm will be safer than an oil–powered station. It doesn’t produce lots of harmful gases. Wind turbines don’t cause much damage, and they are not very noisy. I think we should use them as much as possible. The best way forward is to have a mix of different energy sources. It will help us all in the future.
Alan: And you, Sarah, what do you think about wind power?
Sarah: I believe we need renewable energy because fossil fuels are going to run out soon. But I don’t think building the wind farm will be the best option for McLean County. In fact, wind farms are not 100 % clean and safe, even though many people think so. Digging up the peat to make this farm is going to release a lot of carbon dioxide into the atmosphere. It will add to the greenhouse effect. Also, lots of rare birds are going to get hurt or killed in the blades of wind turbines. I’m not totally against the farms, but they cause lots of damage to the countryside. The best form of energy is hydropower. It uses the water stored in dams and flowing in rivers to create electricity in hydropower plants. And we have rivers here.
Tick the correct options.
1. The advantages of wind farms Michael mentions:   
– They stop pollutions;

– They provide people with jobs;

– They are safer than oil–powered stations;

– They look better in the landscape;

– They don’t produce harmful gases;

– They are cheap;

– They are quiet.
2. The disadvantages of wind farms Sarah mentions:   
– They are worse than fossil fuels plants;

– They are not the best option for the local environment;

– They are not as clean and safe as many people think;

– They are too expensive;

– Their installation releases a lot of carbon dioxide;

– They damage local birdlife;

– They pollute water.
Read the following text. 

Today, most of the energy we need for transport comes from oil. But in the future we will run out of oil. Also, vehicles cause pollution, especially in the big cities. A car’s engine burns fuel and then it produces harmful greenhouse gases.

According to experts, in 30–year time we are going to use less fossil fuel and more renewable energy. Maybe our cars will use energy from batteries, but many scientists are working on developing cars that will run on oxygen.

Hydrogen fuel cells are cleaner and more efficient than traditional combustion–based engines and power plants. The use of hydrogen reduces pollution because when hydrogen is combined with oxygen in a fuel cell, energy in the form of electricity is produced. This electricity can be used to power vehicles, as a heat source and for many other uses.

Unfortunately, hydrogen is not a perfect power source. It is expensive. It is also difficult to transport, distribute and store. That’s why there are not many stations where drivers can buy hydrogen at the moment. It is not absolutely clean and safe because the process of reforming steam to separate hydrogen also produces a greenhouse gas.

A hydrogen car is a car that uses hydrogen fuel for power. There are three models of hydrogen cars publicly available in select markets: the Toyota Mirai, the Hyundai Nexo, and the Honda Clarity. Several other companies are working to develop hydrogen cars.
Put the topics in the order the author mentions them.
A. An alternative fuel
B. The disadvantages of hydrogen
C. Oil problems
D. The advantages of hydrogen
E. Hydrogen cars today

Read the task and prepare your 3–minute speech on the topic “The future of oil and gas and renewable energy sources”.
You were asked to give a talk about the future of the oil and gas industry and renewable energy. Answer the questions below.
1. What are the advantages and disadvantages of the oil and gas industry?
2. What do you think the future of oil and gas in your country will be like?
3. Which kinds of renewable energy does your country use?
4. How do you think renewable energy sources can influence the future of the oil and gas industry?
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