AEL6N Unit 11a: Investigations
Printer-friendly version of exercises + key to exercises
1)
Listening: How Does Hydropower Work?
Gap-fill task
Watch the video and fill in all the gaps. Then hit "Check" to check your answers. Use the "Hint" button to get a free letter if an answer is giving you trouble. Note that you will lose points if you ask for hints!
https://www.youtube.com/watch?v=uAXHHMFjpQM

FILL IN THE GAPS:
In a dam hydroelectric power station, water carried by rivers is (1)____________ in a reservoir and released when energy is needed. Water released from the reservoir flows through a (2)____________ (3)____________, which in turn activates a (4)____________ to produce electricity.
ANSWER THE QUESTIONS: 
What does the power extracted from water depend on? - On the (5)____________ and on the (6)____________ in (7)____________ between the source and the water´
s outflow.
Why does the voltage of the electricity produced have to be lifted? - So that it can be transported to the (8)____________ points with minor (9)____________.
TRUE OR FALSE? (t X f)
Before the distributed electricity is ready for consumption, it must be lifted. (10)____________ 
FILL IN THE GAPS:
 The water used in the process retakes the natural (11)____________ of the river downstream after going through the (12)____________.
The run-of-river hydroelectric power plant harnesses the natural (13)____________ of the river to create the (14)____________ diverting the water through a canal towards the plant.
ANSWER THE QUESTION: 
What is the function of the pumping stations? - To (15)____________ the water to a higher reservoir at off-(16)____________ hours.


[bookmark: _GoBack]


Key
Listening: How Does Hydropower Work?
FILL IN THE GAPS:
In a dam hydroelectric power station, water carried by rivers is stored in a reservoir and released when energy is needed. Water released from the reservoir flows through a spinning turbine, which in turn activates a generator to produce electricity.
ANSWER THE QUESTIONS: 
What does the power extracted from water depend on? - On the volume and on the difference in height between the source and the water´s outflow.
Why does the voltage of the electricity produced have to be lifted? - So that it can be transported to the distribution points with minor losses.
TRUE OR FALSE? (t X f)
Before the distributed electricity is ready for consumption, it must be lifted. False 
FILL IN THE GAPS:
 The water used in the process retakes the natural course of the river downstream after going through the station.
The run-of-river hydroelectric power plant harnesses the natural slope of the river to create the drop diverting the water through a canal towards the plant.
ANSWER THE QUESTION: 
What is the function of the pumping stations? - To raise the water to a higher reservoir at off-peak hours.
https://www.youtube.com/watch?v=uAXHHMFjpQM

2)
China Opens World's Largest Dam     
Gap-fill exercise
Read the text and complete the tasks below. Then hit "Check" to check your answers.
Hoping for increased trade and a solution to years of flooding, china this week opened the Three Gorges Dam, a $24 billion project that has led to criticism over the displacement of more than one million residents.
Each year from June to September the monsoon season strikes Central China. The massive rainfall floods the great Yangtze River basin, home to millions of people. 
In 1998, in some of the worst flooding in recent years, more than 2,000 people died and almost 14 million were left homeless. By the end of the rainy season, the rising water had impacted some 240 million Chinese, close to the population of the entire United States. China needed a solution to this costly problem.
As far back as 1919 Sun Yat-sen, the father of modern China, envisioned a dam that would control this chronic flooding, as well as harness the power of the historically unpredictable 3,700 mile-long Yangtze River, the third-longest river in the world. But it was only in the 1980s that Chinese leaders seriously proposed such a large project. 
Construction on the Three Gorges Dam began in 1994. The dam is located 1,000 miles west of Shanghai, China's largest city and a principal seaport. At this location, the river runs through three spectacular gorges -- narrow, steep canyons -- at the foot of the western Wu Shan Mountains. 
The dam will be the world's largest, spanning 1.4 miles long and 630 feet high. It will produce a giant lake or reservoir more than 350 miles long and able to hold over one trillion gallons of water.

A GREAT NATION MOVING FORWARD
The project, and its more than $24 billion price tag, has been controversial since its inception. Chinese leaders claim that the dam will generate income for China's interior provinces through the sale of electricity and the ability of large 10,000-ton ocean vessels to travel a thousand miles inland to the city of Chongqing. Chinese leaders see the dam as a key to the modernization of China and as a symbol of the power of China. 

ENVIRONMENTAL AND SOCIAL IMPACT 
Critics claim that a much smaller project could have accomplished the same goals at a much smaller cost to the environment and people living in the region. 
So far, more than 700,000 residents of the flood path have been resettled and a total of 1.2 million will need new homes by 2009, when the reservoir is filled. Many of those resettled feel cheated by a government that they say promised relocation would improve their lives. More than half of those resettled are farmers. "Instead of fields, we were offered wasteland to farm," a relocated peasant told the Christian Science Monitor.
Environmentalists fear that the dam will create a giant cesspool, filling up with sediment from the deforested slopes of Tibet's mountains. Also, factories along the Yangtze continue to dump poisonous waste directly into the river, which, now dammed, is unable to flush the toxins away. 
"Decades of accumulated trash from villages, hospitals, and cemeteries, including highly toxic waste material from factories and the corpses of millions of poisoned rats, are all still there," environmentalist Dai Qing told the Christian Science Monitor. 
By Anne Schleicher, NewsHour Extra
Text adapted from: http://www.pbs.org/newshour/extra/features/jan-june03/dam_6-18.html

Reading: THE THREE GORGES DAM

TRUE OR FALSE?
Central China experiences floods from January to September each year. (1)______ 
In 1998, the floods impacted a number of Chinese similar to the population of the U.S. (2)_______ 
It took about 60 years to propose the project of the dam construction. (3)_________
The dam is situated on the second largest river in the world. (4)________ 
There are lots of critics of the dam. (5)_______ 
According to the Chinese leaders, the dam will help Central China to become more modern and wealthy. (6)________ 
Lots of relocated farmers are not satisfied with the quality of the offered land. (7)____
For many years, poisonous waste has accumulated in the river. (8)_________

ANSWER THE QUESTIONS:
How much did the project cost? (9)____________________ 
What problem did China want to solve by building the dam? (10)________________ 
How many people had to move out from the area of the future dam? - More than (11)____________________ 
On which river is the dam situated? (12)____________________ 
When did the construction of the Three Gorges Dam start? (13)_________________
What is the volume of the reservoir? - (14)____________________ of water
When will the reservoir be filled with water? (15)____________________ 

FIND WORDS IN THE TEXT THAT MEAN THE FOLLOWING:
situated = (16)____________________ 
main = (17)____________________ 
farmer = (18)____________________

Key

Reading: THE THREE GORGES DAM
TRUE OR FALSE?
Central China experiences floods from January to September each year. False 
In 1998, the floods impacted a number of Chinese similar to the population of the U.S. True 
It took about 60 years to propose the project of the dam construction. True 
The dam is situated on the second largest river in the world. False 
There are lots of critics of the dam. True 
According to the Chinese leaders, the dam will help Central China to become more modern and wealthy. True 
Lots of relocated farmers are not satisfied with the quality of the offered land. True 
For many years, poisonous waste has accumulated in the river. True 
ANSWER THE QUESTIONS:
How much did the project cost? 24 billion dollars 
What problem did China want to solve by building the dam? Flooding 
How many people had to move out from the area of the future dam? - More than one million 
On which river is the dam situated? The Yangtze River 
When did the construction of the Three Gorges Dam start? In 1994 
What is the volume of the reservoir? - one trillion gallons of water
When will the reservoir be filled with water? In 2009 

FIND WORDS IN THE TEXT THAT MEAN THE FOLLOWING:
situated = located 
main = principal 
farmer = peasant

3)
Rapid Reading: The Accident in Numbers
Gap-fill exercise
Scan the text on p. 117 in the textbook (Bonamy, D.: Technical English 4) and complete the data on the Sayano–Shushenskaya power station accident below. In order to practise large numbers, write them out, using correct spelling and punctuation. Then hit "Check" to check your answers.
weight of each turbine: (1)_____________________________________ tonnes
speed of water shooting up to roof of hall: (2)___________________litres per second
extent of flooding: 276 million litres
length of penstock: (3)_____________________________________ metres
power generated by power station: 6,400 MW
population supplied with electricity: (4)_______________________________ million
height of dam: 80 storeys
amount of debris caused by the accident: 5,012 cubic metres
maximum speed of turbines: (5)________________________ revolutions per minute
total length of turbine hall: 290 m

Key

Rapid Reading: The Accident in Numbers

weight of each turbine: one thousand, three hundred and sixty tonnes
speed of water shooting up to roof of hall: two hundred and fifty-six thousand litres per second
extent of flooding: 276 million litres
length of penstock: one hundred and ninety metres
power generated by power station: 6,400 MW
population supplied with electricity: three point eight million
height of dam: 80 storeys
amount of debris caused by the accident: 5,012 cubic meters
maximum speed of turbines: one hundred and forty-two revolutions per minute
total length of turbine hall: 290 m

4)
Reading: The Sayano–Shushenskaya Power Station Accident
Gap-fill exercise
Below, you can see the sequence of events during the Sayano–Shushenskaya power station accident. Complete the text with the missing connectives and time expressions from the drop-down list. After you finish and hit "Check" to check your answers, make sure to keep the task open so you can complete the follow-up reading comprehension task.

addition   as   because   before   continued   Finally   followed   follows   However   Immediately   led   point   result   sequence   Soon   which

On 17 August 2009, a serious accident  happened at the Sayano-Shushenskaya hydroelectric power station in Siberia, Russia. The accident caused explosions and extensive flooding, (1)___________ by destruction and damage to turbines and the turbine hall, in (2)___________ to the loss of 75 lives. The (3)___________ of events was as (4)___________: Turbine 2 was an old machine taken away for several months for repairs (5)___________ of excessive vibration and put back into service on the night (6)___________ the accident. As soon (7)___________ it was switched on, the turbine began vibrating excessively. (8)___________ the bolts that secured the turbine to the floor of the hall broke, and the turbine broke free of its housing. (9)___________, water rushing down the penstock from the reservoir pushed the turbine 15 metres into the air, and a jet of water smashed through the roof of the hall. The turbine hall flooded with water, (10)___________ caused the transformers to explode and the communication systems to fail. At this (11)___________, the automated safety system, which should have automatically shut down the turbines and closed the intake gates (from the reservoir into the penstock), failed completely. As a (12)___________, Turbines 7 and 9 (13)___________ operating at full speed despite being submerged in water. This (14)___________ to short circuits, and Turbines 7 and 9 exploded. (15)___________, at 09.30, a group of employees managed to climb to the top of the dam and succeeded in closing the intake gates manually. Therefore, the water stopped pouring into the turbine hall. (16)___________, the accident had already caused extensive loss of life, injury and damage to the plant: three turbines were destroyed and seven damaged.

Bingham, C. (2013). Technical English 4: Teacher´s Book, p. 109.







Key

Reading: The Sayano–Shushenskaya Power Station Accident

On 17 August 2009, a serious accident  happened at the Sayano-Shushenskaya hydroelectric power station in Siberia, Russia. The accident caused explosions and extensive flooding, followed by destruction and damage to turbines and the turbine hall, in addition to the loss of 75 lives. The sequence of events was as follows: Turbine 2 was an old machine taken away for several months for repairs because of excessive vibration and put back into service on the night before the accident. As soon as it was switched on, the turbine began vibrating excessively. Soon the bolts that secured the turbine to the floor of the hall broke, and the turbine broke free of its housing. Immediately, water rushing down the penstock from the reservoir pushed the turbine 15 metres into the air, and a jet of water smashed through the roof of the hall. The turbine hall flooded with water, which caused the transformers to explode and the communication systems to fail. At this point, the automated safety system, which should have automatically shut down the turbines and closed the intake gates (from the reservoir into the penstock), failed completely. As a result, Turbines 7 and 9 continued operating at full speed despite being submerged in water. This led to short circuits, and Turbines 7 and 9 exploded. Finally, at 09.30, a group of employees managed to climb to the top of the dam and succeeded in closing the intake gates manually. Therefore, the water stopped pouring into the turbine hall. However, the accident had already caused extensive loss of life, injury and damage to the plant: three turbines were destroyed and seven damaged.

Bingham, C. (2013). Technical English 4: Teacher´s Book, p. 109.


5)

Grammar: Causes of The Sayano–Shushenskaya Power Station Accident

Gap-fill exercise
What were the causes of the Sayano–Shushenskaya power station accident? You will find out in the following text. Use the expressions from the drop-down list (most of which are cause-effect expressions) to fill in all the gaps. Don´t forget to check your answers.
  
 addition   before   by   cause   caused   due   Finally   led

The investigation by the Russian authorities showed that the main (1)________ of the accident was the turbine vibrations, which (2)________ to strain (= deformation caused by stress) on the bolts securing Turbine 2 to its mountings (supports). In (3)________, the bolts themselves were already partially fractured (4)________ to metal fatigue (weakening due to repeated cycles of stress). Further damage was (5)________ by the failure of the inadequate automated safety system, which was disabled (6)________ flooding before it could shut down the turbines and close the penstock gates. (7)________, the investigation concluded that management made a serious error in putting Turbine 2 back into service (8)________ repairs were complete.

Adapted from: Bingham, C. (2013). Technical English 4: Teacher´s Book.

Key:
Grammar: Causes of The Sayano–Shushenskaya Power Station Accident

The investigation by the Russian authorities showed that the main cause of the accident was the turbine vibrations, which led to strain (= deformation caused by stress) on the bolts securing Turbine 2 to its mountings (supports). In addition, the bolts themselves were already partially fractured due to metal fatigue (weakening due to repeated cycles of stress). Further damage was caused by the failure of the inadequate automated safety system, which was disabled by flooding before it could shut down the turbines and close the penstock gates. Finally, the investigation concluded that management made a serious error in putting Turbine 2 back into service before repairs were complete.
Adapted from: Bingham, C. (2013). Technical English 4: Teacher´s Book.

6)

Reading Comprehension: Sequence of Events
Gap-fill exercise
The task below shows the sequence of events during the Sayano–Shushenskaya power station accident in points (not in full sentences). Look at the text titled "The Sayano–Shushenskaya Power Station Accident" from the previous gap-fill task and use this information to put the steps from the drop-down list in the correct order. Don´t forget to check your answers.
1.	Turbine 2 vibrates violently
2.	____________________________________________________________
3.	____________________________________________________________
4.	____________________________________________________________
5.	____________________________________________________________
6.	____________________________________________________________
7.	____________________________________________________________
8.	____________________________________________________________
9.	___________________________________________________________, which means that Turbines 7 and 9 are submerged but operate at full speed
10.	____________________________________________________________
11.	___________________________________________________________
12.	___________________________________________________________

automated safety system fails   
bolts (securing turbine to floor of hall) break (08.13)   
communication systems fail   
employees finally climb to top of dam and close intake gates (09.30)   
intake gates aren’t closed automatically so flooding continues   
jet of fast-moving water smashes through roof of hall   
short circuits around Turbines 7 and 9 trigger explosions   
transformers explode   
turbine breaks free of housing   
turbine hall and lower levels flooded   
water rushing down penstock forces turbine up 15 metres







Key
Reading Comprehension: Sequence of Events
1.	Turbine 2 vibrates violently
2.	bolts (securing turbine to floor of hall) break (08.13) 
3.	turbine breaks free of housing 
4.	water rushing down penstock forces turbine up 15 metres 
5.	jet of fast-moving water smashes through roof of hall 
6.	turbine hall and lower levels flooded 
7.	transformers explode 
8.	communication systems fail 
9.	automated safety system fails, which means that Turbines 7 and 9 are submerged but operate at full speed
10.	intake gates aren’t closed automatically so flooding continues 
11.	short circuits around Turbines 7 and 9 trigger explosions 
12.	employees finally climb to top of dam and close intake gates (09.30)









7)
The Sayano–Shushenskaya Power Station Accident - The Recommendations Made by the Investigation Team
Matching exercise
The causes of the Sayano–Shushenskaya power station accident were investigated by an investigation team. The team came up with three main findings followed by some recommendations. Match the recommendations they made to the investigation findings on the left. Don´t forget to check your answers.
	The management of the plant made a serious error in putting Turbine 2 back into service before repairs were complete.
	A new automatic safety system should be installed which will trigger automatic shutdowns without being affected by flooding or power cuts.

	The main cause of the accident was the turbine vibrations, which led to strain on the bolts securing Turbine 2 to its mountings (supports).
	The management and supervisory teams should be restructured.

	Further damage was caused by the failure of the inadequate automated safety system, which was disabled by flooding before it could shut down the turbines and close the penstock gates.
	A strict maintenance and inspection programme for turbines and securing bolts should be implemented immediately.



Key
	The management of the plant made a serious error in putting Turbine 2 back into service before repairs were complete.
	The management and supervisory teams should be restructured. 

	The main cause of the accident was the turbine vibrations, which led to strain on the bolts securing Turbine 2 to its mountings (supports).
	A strict maintenance and inspection programme for turbines and securing bolts should be implemented immediately.

	Further damage was caused by the failure of the inadequate automated safety system, which was disabled by flooding before it could shut down the turbines and close the penstock gates.
	A new automatic safety system should be installed which will trigger automatic shutdowns without being affected by flooding or power cuts.
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