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AEL5 Unit 1b: Smart Wells
[bookmark: _GoBack]Printer-friendly version of exercises + key to exercises

1)
A Smart Well: A Diagram and Explanatory Text
Find p. 6 in the book. Look at the diagram in Task 1 and try to answer these two questions:
1. What are the advantages of this method of oil extraction compared with vertical wells?
2. How do you think computers are used in this method?
Questions from: Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman, p. 6.
Key:
1. A single oil platform can access many small pockets of oil (and achieve output equivalent to several individual wells).
2. Imaging software generates detailed computer models of underground geology; sensors steer the drill; sensors allow engineers to control valves and seals.
2)
Reading: Smart Wells
Gap-fill task
Read the text on p. 6 in your book (Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman) and complete the answers below. 
	1) What are the two main economic reasons for drilling a snake well?
2) How accurate is the drill of a snake well when it is guided remotely?
3) For how long was the Champion West oilfield left unused following the discovery of oil there? Why was it left unused?
4) How is data about conditions inside the snake well transmitted to the surface?
5) How do engineers stop the oil in the well being contaminated with water or gas?
	1) It reduces because you only need to build drilling platform for many oil pockets; it increases production, because no oil is overlooked.
2) Very : it can hit a target far underground that is less than two metres wide.
3) For years; because the oilfield consists of many small reservoirs, and the snake drill did not yet exist.
4) By means of and fibre-optic cables.
5) By closing valves via control.


Key: 1) cost; one	2) accurate	3) thirty 	4) sensors	5) remote


3)
Reading: Smart Wells 2 - Focus on Technical Vocabulary
Matching exercise
Based on the text on p. 6 in your book, do the task below: match the words on the right with their synonyms on the left (these are bold in the article on p. 6). 

swellable (line 60)			normal
complex (line 33)			trapped
steerable (line 21)			capable of being expanded
adjacent (line 63)			separated from one another
conventional (line 11)			equal in value
dual (line 18)				neighbouring
locked (line 32)			having two parts
isolated (line 7)			horizontally sideways
laterally (line 13)			capable of being guided
equivalent (line 17)			complicated

----------Key----------
swellable (line 60)			capable of being expanded
complex (line 33)			complicated
steerable (line 21)			capable of being guided
adjacent (line 63)			neighbouring
conventional (line 11)		normal
dual (line 18)				having two parts
locked (line 32)			trapped
isolated (line 7)			separated from one another
laterally (line 13)			horizontally sideways
equivalent (line 17)			equal in value



3)
Reading: Smart Wells - Referencing
Matching exercise
The text on p. 6 in the book (Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman) contains some reference words like: this, that and they. What do they refer to in the text? Match the reference words on the right with the correct words or ideas that they refer to.

increased output from many oil zones			this (line 12)
engineers							which (line 18)
snake well							This (line 47)
transmission of data						that (= which; line 21)
computer model generation					They (line 54)
steerable drills							This (line 25)

----------Key----------
increased output from many oil zones			which (line 18)
engineers							They (line 54)
snake well							this (line 12)
transmission of data						This (line 47)
computer model generation					This (line 25)
steerable drills							that (= which; line 21)

4)
Grammar: The Use of Past Participles for the Reduction of Passive Defining Relative Clauses
Gap-fill exercise
Read the pair of sentences and rewrite the information as a complex sentence with a defining relative clause. Sometimes you may need more than one word per gap. The part that can be omitted should be written in brackets. The first sentence has been done for you as an example. (NB: A defining relative clause does not have any commas because it contains information that is important for understanding the entire sentence, i.e. without this information, the sentence would lose its meaning.) 

	TWO SEPARATED SENTENCES
	RELATIVE CLAUSE

	The student is chosen as the winner. He will get a prize.
	The student (WHO IS) CHOSEN as the winner will get a prize.

	The models have been inspected. So far none of them have passed the test.
	So far none of the models () have passed the test.

	The saplings are being planted today. One day they will grow into huge trees.
	The saplings ()  today will one day grow into huge trees.



	A driver has been stopped by the police. He was three times over the legal limit. 
	The driver () by the police was three times over the legal limit.

	A dog was hit by our neighbour's car. It is not seriously hurt.
	The dog () by our neighbour's car is not seriously hurt.

	A horse is being ridden by a jockey in blue. It is the odds-on favourite to win.
	The horse ()  by the jockey in blue is the odds-on favourite to win.



	The boy was knocked off his bicycle. He broke his leg.
	The boy () off his bicycle broke his leg.

	The students will be selected tomorrow. They will be offered a scholarship.
	The students () tomorrow will be offered a scholarship.

	The men were involved in the robbery. They have all been arrested.
	The men () in the robbery have all been arrested.

	A wallet was found on the street. It was handed in to the police.
	The wallet () on the street was handed in to the police.


Sentences adapted from: 
http://random-idea-english.blogspot.com/2012/02/reduced-relative-clauses-lesson-and.html 


Key:
	TWO SEPARATED SENTENCES
	RELATIVE CLAUSE

	The student is chosen as the winner. He will get a prize.
	The student (WHO IS) CHOSEN as the winner will get a prize.

	The models have been inspected. So far none of them have passed the test.
	So far none of the models () have passed the test.

	The saplings are being planted today. One day they will grow into huge trees.
	The saplings ()  today will one day grow into huge trees.



	A driver has been stopped by the police. He was three times over the legal limit. 
	The driver () by the police was three times over the legal limit.

	A dog was hit by our neighbour's car. It is not seriously hurt.
	The dog () by our neighbour's car is not seriously hurt.

	A horse is being ridden by a jockey in blue. It is the odds-on favourite to win.
	The horse ()  by the jockey in blue is the odds-on favourite to win.



	The boy was knocked off his bicycle. He broke his leg.
	The boy () off his bicycle broke his leg.

	The students will be selected tomorrow. They will be offered a scholarship.
	The students () tomorrow will be offered a scholarship.

	The men were involved in the robbery. They have all been arrested.
	The men () in the robbery have all been arrested.

	A wallet was found on the street. It was handed in to the police.
	The wallet () on the street was handed in to the police.


Sentences adapted from: 
http://random-idea-english.blogspot.com/2012/02/reduced-relative-clauses-lesson-and.html 

5)
Grammar: The Use of Past Participles for the Reduction of Passive Non-Defining Relative Clauses
Gap-fill exercise
Reduce and change the position of the information given in the non-defining relative clauses on the left by filling in the gaps on the right. Sometimes you may need more than one word per gap. Notice that the verb tense in the original sentence does not affect the way the reduction is done. (NB: A non-defining relative clause must have commas because it contains information that is unimportant for understanding the entire sentence, i.e. the extra information given by the non-defining relative clause can be left out without impairing the meaning of the main clause.) 


	Wikipedia, (which was) launched in 2001, is one of the greatest internet successes.
	in 2001, is one of the greatest internet successes.

	The book, (which was) first published in 1970, has sold over a million copies.
	First in 1970, has sold over a million copies.

	Martha, (who was) brought up in the inner city, had never seen a cow before.
	up in the inner city, had never seen a cow before.

	This vase, (which was) made in the 14th century, is very valuable.
	in the 14th century, is very valuable.

	Hamlet, (which was) written by Shakespeare sometime in the early 1600s, is among the classics.
	by Shakespeare sometime in the early 1600s, is among the classics.

	The London Underground, (which is) known as 'the Tube', serves 270 stations and comprises over 400km of track.
	as 'the Tube', serves 270 stations and comprises over 400km of track.

	The Suez Canal, (which was) opened in 1869, is 192 kilometres long and links the Mediterranean with the Red Sea.
	in 1869, is 192 kilometres long and links the Mediterranean with the Red Sea.

	The Taj Mahal, (which was) completed around 1653, was built as a mausoleum for his favourite wife by the Mughal Emperor Shah Jahan.
	around 1653, was built as a mausoleum for his favourite wife by the Mughal Emperor Shah Jahan.

	The Berlin Wall, (which was) started in 1961, was a symbol of the Cold War.
	in 1961, was a symbol of the Cold War.

	The Eiffel Tower, (which was) built in the 19th century as a temporary structure, has become a symbol of France.
	in the 19th century as a temporary structure, has become a symbol of France.

	The singer, (who has been) called 'Hong Kong's Michael Jackson', started his career in his father's jewellery shop.
	'Hong Kong's Michael Jackson', started his career in his father's jewellery shop.


Sentences adapted from: http://random-idea-english.blogspot.com/2012/02/reduced-relative-clauses-lesson-and.html and https://www.eltbase.com/worksheet-969-non-defining-relative-clauses-assembly-ii

Key:
	Wikipedia, (which was) launched in 2001, is one of the greatest internet successes.
	in 2001, is one of the greatest internet successes.

	The book, (which was) first published in 1970, has sold over a million copies.
	First in 1970, has sold over a million copies.

	Martha, (who was) brought up in the inner city, had never seen a cow before.
	up in the inner city, had never seen a cow before.

	This vase, (which was) made in the 14th century, is very valuable.
	in the 14th century, is very valuable.

	Hamlet, (which was) written by Shakespeare sometime in the early 1600s, is among the classics.
	by Shakespeare sometime in the early 1600s, is among the classics.

	The London Underground, (which is) known as 'the Tube', serves 270 stations and comprises over 400km of track.
	as 'the Tube', serves 270 stations and comprises over 400km of track.

	The Suez Canal, (which was) opened in 1869, is 192 kilometres long and links the Mediterranean with the Red Sea.
	in 1869, is 192 kilometres long and links the Mediterranean with the Red Sea.

	The Taj Mahal, (which was) completed around 1653, was built as a mausoleum for his favourite wife by the Mughal Emperor Shah Jahan.
	around 1653, was built as a mausoleum for his favourite wife by the Mughal Emperor Shah Jahan.

	The Berlin Wall, (which was) started in 1961, was a symbol of the Cold War.
	in 1961, was a symbol of the Cold War.

	The Eiffel Tower, (which was) built in the 19th century as a temporary structure, has become a symbol of France.
	in the 19th century as a temporary structure, has become a symbol of France.

	The singer, (who has been) called 'Hong Kong's Michael Jackson', started his career in his father's jewellery shop.
	'Hong Kong's Michael Jackson', started his career in his father's jewellery shop.


Sentences adapted from: http://random-idea-english.blogspot.com/2012/02/reduced-relative-clauses-lesson-and.html and https://www.eltbase.com/worksheet-969-non-defining-relative-clauses-assembly-ii

6)
Grammar: Past Participles Used to Reduce Passive Clauses
Gap-fill exercise
Join the information in each pair of sentences into a single sentence. Begin each sentence with the past participle in CAPITALS.




	TWO CLAUSES
	ONE REDUCED SINGLE SENTENCE IN PASSIVE

	The oil is ISOLATED in small pockets. It can’t be extracted using vertical wells.
	in small pockets, can’t be extracted using vertical wells.

	The sensors are CONNECTED by fibre-optic cable. They collect data from inside the snake well.
	by fibre-optic cable, collect data from inside the snake well.

	The drills are GUIDED by remote controllers. They can hit a target only 2 m wide.
	by remote controllers, can hit a target only 2 m wide.

	The oil is LOCKED 4,000 m beneath the seabed. It couldn’t be extracted for 30 years.
	4,000 m beneath the seabed, couldn’t be extracted for 30 years.

	The sensors are ATTACHED to the drill bit. They allow controllers to guide the drill.
	to the drill bit, allow the controllers to guide the drill.

	The software was DEVELOPED by GeoSolutions. It generates computer models of the geology.
	by GeoSolutions, generates computer models of the geology.


Sentences from: Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman, p. 7.

Key:
	TWO CLAUSES
	ONE REDUCED SINGLE SENTENCE IN PASSIVE

	The oil is ISOLATED in small pockets. It can’t be extracted using vertical wells.
	in small pockets, can’t be extracted using vertical wells.

	The sensors are CONNECTED by fibre-optic cable. They collect data from inside the snake well.
	by fibre-optic cable, collect data from inside the snake well.

	The drills are GUIDED by remote controllers. They can hit a target only 2 m wide.
	by remote controllers, can hit a target only 2 m wide.

	The oil is LOCKED 4,000 m beneath the seabed. It couldn’t be extracted for 30 years.
	4,000 m beneath the seabed, couldn’t be extracted for 30 years.

	The sensors are ATTACHED to the drill bit. They allow controllers to guide the drill.
	to the drill bit, allow the controllers to guide the drill.

	The software was DEVELOPED by GeoSolutions. It generates computer models of the geology.
	by GeoSolutions, generates computer models of the geology.


Sentences from: Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman, p. 7.

7)
Reading: Smart Fields  ̶  the Way to Go
Read the text and answer the questions below. 

Shell: Smart Fields  ̶  the Way to Go
The increasing demand for energy and the challenge to produce better oil makes it essential to use Smart Fields oil recovery technology, said Shell Smart Fields programme manager Jaap van Ballegooijen. Van Ballegooijen projected the world's consumption at 120 million barrels per day by 2025, but added that remote and complex developments could mean heavier or poorer quality oil could be produced. Speaking via webcast yesterday, he said there was also a need to develop oil in a more environmentally responsible way, but the positive side was that Shell already knew “where most of the oil is” and was producing it. 

“There is a need to improve recovery and production performance to serve the demand for energy in the future. We require activity integration, real-time data acquisition and the ability to reconfigure oil well architecture.  “Smart Fields provides these qualities,” van Ballegooijen said, adding that this would only translate into better value-to-investment ratios. He said that with Smart Fields technology, an oil field manager could afford to employ 90% fewer staff, but then human workers would still be needed to maintain and run offshore oil plants. Judging from the fact that “all oil fields in Brunei are now Smart Fields” and the technology is also being used extensively in east Malaysia, he said this proved that Smart Fields are “the way to go”.

Text adapted from: https://www.thestar.com.my/business/business-news/2007/03/29/shell-smart-fields-the-way-to-go/






ANSWER THE QUESTIONS BY FILLING EACH GAP.
According to Jaap, why is it necessary to use the Smart Fields technology? - Because there is an (1)___________ (2)___________ (3)___________ (4)___________ and better oil is required.
How will the world´s consumption of oil have increased by 2025? - To (5)___________ million barrels per day.
What will the consequences of such a demand be? - Fuel will have to be produced from (6)___________-(7)___________ crude oil.
What is the percentage of oil workers that can be made redundant when using the Smart Fields technology? - (8)___________ percent.
Where is the Smart Fields technology currently used? - In (9)___________ and (10)___________ (11)___________.


TRUE OR FALSE? (t or f)
Jaap van Ballegooijen works for Shell. (12)___________ 
According to Jaap, Shell doesn´t take environmental issues seriously. (13)___________ 
Shell needs to find new oil fields in order to prevent its bankruptcy. (14)___________ 
Smart Fields use cutting-edge technologies, such as real-time data acquisition and the ability to reconfigure oil well architecture. (15)___________ 
Jaap claims that Shell already achieves the best value-to-investment rations. (16)___________ 
The workers made redundant due to the Smart Fields technology used will probably have a chance to get jobs as offshore oil plant maintenance staff. (17)___________ 
According to Jaap, Smart Fields have proved to be effective. (18)___________ 

FIND WORDS IN THE TEXT THAT HAVE ALMOST THE SAME MEANING AS THE FOLLOWING WORDS:
Growing (first paragraph) = (19)___________ 
Necessity (second paragraph) = (20)___________ 
In the sea, not ashore (second paragraph) = (21)___________ 
Widely (second paragraph) = (22)___________

   

----------Key----------

Reading: Smart Fields  ̶  the Way to Go

ANSWER THE QUESTIONS BY FILLING EACH GAP.
According to Jaap, why is it necessary to use the Smart Fields technology? - Because there is an increasing demand for energy and better oil is required.
How will the world´s consumption of oil have increased by 2025? - To 120 million barrels per day.
What will the consequences of such a demand be? - Fuel will have to be produced from poorer-quality crude oil.
What is the percentage of oil workers that can be made redundant when using the Smart Fields technology? - 90 percent.
Where is the Smart Fields technology currently used? - In Brunei and east Malaysia.


TRUE OR FALSE? (t or f)
Jaap van Ballegooijen works for Shell. True 
According to Jaap, Shell doesn´t take environmental issues seriously. False 
Shell needs to find new oil fields in order to prevent its bankruptcy. False 
Smart Fields use cutting-edge technologies, such as real-time data acquisition and the ability to reconfigure oil well architecture. True 
Jaap claims that Shell already achieves the best value-to-investment rations. False 
The workers made redundant due to the Smart Fields technology used will probably have a chance to get jobs as offshore oil plant maintenance staff. True 
According to Jaap, Smart Fields have proved to be effective. True 

FIND WORDS IN THE TEXT THAT HAVE ALMOST THE SAME MEANING AS THE FOLLOWING WORDS:
Growing (first paragraph) = increasing 
Necessity (second paragraph) = need 
In the sea, not ashore (second paragraph) = offshore 
Widely (second paragraph) = extensively
8)
Listening: Other Uses of Horizontal Drilling   ̶  The Horizontal Directional Drilling (HDD) Process Explained
Watch the video and complete the gaps. 
(From the global leader in underground construction: https://www.youtube.com/watch?v=I7R5z3KQ_SE&ab_channel=DitchWitch)
bore = vrt; tracking beacon = naváděcí signál; conduit = žlab, potrubní vedení, elektroinstalační trubka; reamer = rozšiřovač vrtu, přibírák

TRUE or FALSE (t or f)? Horizontal drilling is used to bury pipes or cables. (1)___________ 
ANSWER: Where can this type of drilling be used? - Under roads, (2)___________ or any other (3)___________.
FILL IN THE GAPS: “Drilling begins with establishing a bore (4)___________, locating existing (5)___________ and choosing locations of the entry and exit (6)___________.”
TRUE or FALSE (t or f)?
The drilling operator can guide the drill pipe. (7)___________ 
The drill operator is informed about the horizontal position of the drill head, but not about its depth. (8)___________ 
ANSWER: Why is it necessary to inject drilling fluids through the drill? - For more efficient (9)___________ and (10)___________ of the borehole.
TRUE or FALSE (t or f)? There is just one type of fluid mix for all types of soil. (11)___________ 
ANSWER: How is the excess drilling fluid removed? - Using a (12)___________ excavator.
FILL IN THE GAPS:
“After the pilot bore has been completed, the bore is (13)___________ to one and a (14)___________ the size of the new conduit or (15)___________ being installed.”

“Each drilling project comes with its own set of (16)___________, from (17)___________ the right drill size and bit configuration to understanding soil conditions to proper HDD tooling selection. There´s a lot to consider when (18)___________ a horizontal directional drilling project.”



----------Key----------
TRUE or FALSE (t or f)? Horizontal drilling is used to bury pipes or cables. True 
ANSWER: Where can this type of drilling be used? - Under roads, rivers or any other obstacles.
FILL IN THE GAPS: “Drilling begins with establishing a bore path, locating existing utilities and choosing locations of the entry and exit pits.”
TRUE or FALSE (t or f)?
The drilling operator can guide the drill pipe. True 
The drill operator is informed about the horizontal position of the drill head, but not about its depth. False 
ANSWER: Why is it necessary to inject drilling fluids through the drill? - For more efficient cutting and cleaning of the borehole.
TRUE or FALSE (t or f)? There is just one type of fluid mix for all types of soil. False 
ANSWER: How is the excess drilling fluid removed? - Using a vacuum excavator.
FILL IN THE GAPS:
“After the pilot bore has been completed, the bore is enlarged to one and a half the size of the new conduit or pipe being installed.”

“Each drilling project comes with its own set of challenges, from determining the right drill size and bit configuration to understanding soil conditions to proper HDD tooling selection. There´s a lot to consider when executing a horizontal directional drilling project.”
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