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Language
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We use a number of different phrases to describe short | The refinery is just outsidelquite close to the fown.
distances. The meaning is similar. My office is quite close to Main Street.

The oil field is just off the coast.

We can use different phrases to say where things are. | The airport is in the middle of the desert.
The jetty is on the south bank of the river.
The rig is at the mouth of the river.

4 Read the sentences in the Lau'gnagé box and write the names of the places for
A-F on this map.

5 Match 1-7 to a-g to make sentences.

1 The oil field is in the middle a) the mouth of the river.
2 The oil field is b) to the shore.
3 The distance is ¢) of the desert.
4 Therigis close d) off Rio de Janeiro. .
5 The refinery is just outside e) the town.
6 The refinery is at f) south bank of the river. =
7 Therefinery is on the g) about 600 m.
Listening 6 Look at this map. Then listen to a conversation and label the rigs, the
' harbour and the refinery.

””hm,”.

Speaking 7 Work in pairs. Discuss the different types of transport you use to get to your
place of work/study.

11




























20

describe how oil is formed
explain typical oil industry processes
give a short presentation about refining

processes
clarify pipeline laying techniques

Exploration

Reading 1 Read this text and label the diagram with the words in the box.

caprock gas Oil reservoir rock source rock water

T Petroleum geologists look at two important properties of rocks:
permeability and impermeability. Some rock types, such as limestone
and sandstone, are highly permeable (or porous) - that is, they
contain small pores (or holes) which allow fluids, such as oil, gas

and water, to flow through them. Other rock types, such as granite
and marble, are impermeable (or non-porous) - that is, they do not
contain pores and fluids cannot pass through them. This diagram
shows how permeable and impermeable rock layers are arrangedina
typical oil and gas field. The oil and gas deposits are found ina layer
of reservoir rock, which is permeable. In the reservoir rock, gas is at Oil and gas |
the top, oilisin the middle and water is at the bottom. The reservoir : rise from here.
rock is trapped between two layers of impermeable rock. A long time =
ago, the petroleum was in a layer of source rock, such as shale, below
the reservoir rock. Over a long period of time, the oil and gas flowed
upwards out of the source rock into the reservoir rock, where it was
trapped by the top layer of impermeable cap rock.

2 Read this follow-up text and label diagrams A-C Fig 1, Fig 2 or Fig 3.

How were oil fields formed? It began millions of years ago, when the remains of microscopic plants and animals (organic
matter) settled on the sea bed. Sediments, such as clay and sand, covered the organic matter. More sedimentary layers were
added and the sediments became heavier. Pressure and temperature increased. The heat and pressure converted much of
the organic matter into the hydrocarbons that make up oiland gas. The oil and gas then flowed upwards. Some of it reached
the surface and escaped. However, some of it was trapped underground in reservoir rock below a layer of cap rock. The oil
remains in this geological ‘trap’ untilitis drilled

for and brought to the surface.

Here are three types of geological trap. They were
all caused by movements in the Earth’s crust:

1 Afold (or anticline). The layers of rock were
bent into a dome shape (see Fig 1).

2 Afault. The layers of rock cracked and one
side moved upwards or downwards (see Fig 2).

3 A pinch-out. A mass of impermeable rock
pushed upwards into the reservoir rock (see
Fig 3).










3 Match 1-7 to a—g to make collocations.

Language

1 boiling a) oil

2 fractional b) cylinder

3 crude ¢) plates

4 tall d) fuel

5 liquid e) kerosene
6 horizontal f) distillation
7 jet g) point

Put these stages of the distillation process in the correct order.

[] As the vapour rises through the trays in the column, the temperature falls.

[] The condensed liquid of the fraction is collected in a tray.

[[] When a fraction in the vapour cools to its own boiling point, it condenses.

This is how the distillation process in the fractionator works.

[] Most of the fractions in the crude oil evaporate.

[] The condensed liquid flows out of the fractionator through a pipe from
the tray.

[] A furnace is used to heat the crude oil to a high temperature.

[] The crude oil vapour enters the fractionator and rises up the column.

Talking about temperature

temperature changes.

We often use verb + preposition to describe

The temperature falls to 325°C.
The temperature rises to between 60°C and 100°C.
The temperature ranges from 370°C to 600°C.

Listening 5 m Complete these sentences with information from the diagram in 1.

Speaking 6

Then listen and check your answers.

1 Jet fuel is made from kerosene, which condenses between and
) 2

2 When naphtha vapour is cooled to between and 2CAE
condenses.

3 Diesel oil is produced by cooling crude oil vapour to between and
BN | 1

4 The boiling point of industrial fuel oil ranges from to i 68

Work in small groups. Answer these questions.

1 What is a fraction?
2 What is fractional distillation?
3 What are the main components in a fractionator?
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Refining

Reading 1 Read the text and complete this flow chart with the words in the box.

alkylation blending cracking fractional distillation reforming treating

; gas
gas:yni production

b

sulphuric

as
g acid

lighter 2

platinum

crude 1
oil

petroleum
products

5 !

heavier 4

_—

-

bauxite

treating and blending

The oil refining process: cracking, reforming, alteration,

The molecules in petroleum are hydrocarbons and
consist mainly of carbon [C) and hydrogen (H).

Hydrocarbons may be gaseous, liquid or solid at
room temperature and atmospheric pressure.
Solids have a higher number of carbon atoms and
a higher boiling point. Gases have a lower number
of carbon atoms and a lower boiling point.

After fractional distillation, petroleum fractions
can be changed in three main ways: by cracking,
reforming or alteration.

Cracking breaks down larger, heavier
hydrocarbons into smaller, lighter hydrocarbons,
For example, heavy gas oil can be broken down
into lighter products, such as petrol and diesel.
The process takes place in a cracking unit. The
hydrocarbons are heated under pressure to high
temperatures until they break apart (thermal
cracking). Sometimes a catalyst, such as bauxite
or hydrogen, is used to speed up the process.

Reforming combines smaller, lighter
hydrocarbons to make larger, heavier

hydrocarbons. The process takes place ina
reformer. It uses heat, pressure and a catalyst
(usually containing platinum] to convert naphtha
into high octane petrol and petrochemicals.

Alteration rearranges or changes the
hydrocarbons in one fraction to produce a different
fraction. The most common method is called
alkylation, which takes place in an alkylation unit.
In this process, lighter hydrocarbons are converted
into high-octane petrol using a catalyst, such as
sulphuric acid.

After the above processes, the fractions are
treated in the treatment unit where they are
passed through chemical filters to remove
impurities, such as sulphur, water or salts.
Finally, different fractions can be blended or
mixed together in the blender to create products
for making plastics and other polymers, such as
petrol, lubricating oils, kerosene, jet fuel, diesel
oil, heating oil and petrochemicals.

H Processes







Laying a pipeline

Reading 1 Read the text and match headings 1-7 to gaps a-g.
1 Burying the pipeline under the sea bed

Constructing the pipes

=1 O U = W

Connecting the pipes into a pipeline
Laying the pipeline on the sea bed

Surveying and mapping the sea bed
Cleaning out the pipeline before use

Planning the route of the pipeline

Most offshore oil and gas is brought to shore by
pipelines, which can operate in all weathers. Here are
the main stages of laying a sub-sea pipeline:

a) — The sea bed is mapped to identify unstable areas
and obstacles and to see if it will be possible to bury
the pipe.

b) — Pipeline routes are planned to be as short
as possible. Slopes that could put stress on
unsupported pipe are avoided.

¢) — Pipeline construction is begun onshore. Lengths
of pipe are waterproofed with bitumen and coated
with polymers or steel-reinforced concrete. This
coating protects the submarine pipeline and also
weighs it down on the sea bed.

d) — The prepared lengths of pipe are welded
together offshore on a lay barge.

e) —_The barge is winched forward on its anchor lines.
Atthe same time, the pipeline drops gently to the
sea bed. The pipeline is guided by a ‘stinger”.

f) — Two methods are often used to cover and protect
the pipeline on the sea bed:

1 (see Fig 1in 2) In shallower water, a pipe-
trenching barge is used. This vessel follows the lay
barge. When the new pipeline is laid on the sea
bed, the trenching barge digs a shallow trench
under the pipeline and covers it with debris.

2 (see Fig 2in 2) In deeper water, a gravel-dumping
vessel is used. This vessel follows the semi-
submersible lay barge and drops gravel onto the
pipeline. The pipeline has more weight in deeper seas,

g) — Theinsides of pipelines are cleaned regularly
to remove wax deposits and water. A pipeline
inspection gauge is forced through the pipe. This
device collects deposits and cleans the pipe.

2 Look at methods 1 and 2 in the text in 1. Label these diagrams Fig 1 or Fig 2.

Then label the diagrams with the words in the box. Use four of the words twice,

anchor anchor line gravel pipeline stinger trench

gravel-dumping vessel 1

semi-submersible lay barge

N

pipe-trenching barge

=H




Vocabulary 3 Match 1-8 to a-h to make sentences.

1 Routes a) are dug.

2 The sea bed b) are planned.

3 Slopes c) are avoided.

4 Pipes d) is dropped.

5 The barge e) are cleaned.

6 Trenches f) is mapped.

7 Gravel g) are welded.

8 The insides h) is winched forward.

Listening 4 Listen to three conversations about laying pipelines. What mistakes
do the speakers make?

1 Shesays_____ instead of
2 Hesays _____ instead of
3 Shesays ________ instead of

5 Listen again and answer these questions.

1  What words and phrases do the speakers use to correct themselves?
2 What do the speakers say to point out the mistakes?

Language
Correcting
We use certain expressions to correct ourselves when | Oh sorry, my mistake. Onshore, not offshore.
we make mistakes. I mean/I meant shallow water, not deep water.

I got that wrong. | meant the pipeline.

We can correct other people by repeating the word we Did I understand you correctly? You use trenches in
think is wrong or by asking for clarification. deep water?

Do you mean ‘offshore'?

So in other words, the stinger places the gravel in the
right place?

6 Read these conversations about laying pipelines and complete them with
suitable expressions. Use language from the Language box.

Yes, so we try to make the pipeline routes as long as possible.
As long as possible?

el B gt

We have a team of engineers on the lay barge. Their job is to weld the
pipes together.
Do you mean ‘welders'?

We use a pipeline inspection gauge to clean the outside of the pipe.
Sorry, did you say the outside?

EREw Ew

Speaking 7 Work in pairs. Student A, explain how pipes are laid underwater but make some
mistakes. Student B, correct Student A or ask for clarification where necessary.

Processes | 3 27






















describe incidents
understand causes of accidents

complete incident report forms
handle oil spills

Incidents

Speaking 1 Look at this photo. What type of installation is on fire?
: s o Ny =

Listening 2 Listen to a report about an incident that took place at the Texaco
Refinery, Milford Haven, Wales, on 24 July 1994. Answer these questions.

1 Was anyone injured? 3 What on-site damage occurred?
2 What exploded? 4 What off-site damage occurred?

3 Listen again and put the events in the correct order.

crude distillation unit shut down B8

fire at flare drum outlet
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