                                                      Module 3

1. Work with a partner to discuss the following .

· Can you  imagine our life without electricity? 
· What do you know about electricity?

· Do you know any scientists who made great contribution to electricity?
· What sources of electricity do you know?

· What are the main benefits of using electricity?

· Does it have any disadvantages?
· What electrical devices do you use at home?  (at the laboratories?)
2. New words and word combinations
To discover (v) –открывать
to invent (v)– изобретать
to be associated with (v)– быть связанным с
comprehensible (adj.)  - понятный, постижимый

entity (n) –существо, организм

visible (adj.) – видимый, явный
filament (n) – эл. нить накала
charge (n)-  эл. заряд
to refer to (v) – относиться к, ссылаться на
conversion (n) – преврвщение
renewable (adj.) – возобновляемый
to decipher (v) – расшифровывать, разбирать
accomplishment (n) – выполнение,  завершение, (pl.) достижения

alternating current (n) –переменный ток
to enable  (v)- позволять
to involve (v) – включать в себя
3. Skim the text below and answer the questions.
1)  Why has electricity dramatically changed our daily life?

2)  Why should we use electricity wisely?
TEXT 3A
    HOW IMPORTANT IS ELECTRICITY IN OUR EVERYDAY LIFE?                      
        Electricity has become very useful and has changed everyone's life since the day it was discovered. Of course, it couldn't be invented for it is a set of natural phenomena, associated with the presence and flow of electric charges.

       The term “electricity” came from Greek “elektron” which means amber. But what is “electricity”?  It is a mysterious incomprehensible entity which is invisible and visible, both at the same time.  It moves forward at the speed of light...yet sits and vibrates inside your AC cord without flowing forwards at all. It is totally weightless, yet it has a small weight. When electricity flows through a light bulb’s filament, it gets changed entirely into light.
 So, electricity is a class of phenomena, merely a type of event. 





       Electricity is the flow of electrical power or charge. It is both a basic part of nature and one of the most widely used forms of energy.

      Electricity is actually a secondary energy source, also referred to as an energy carrier. That means that customers get electricity from the conversion of other sources of energy, such as coal, natural gas, nuclear, solar, or wind energy. These sources of energy are called the primary energy sources. The energy sources used to make electricity can be renewable or nonrenewable, but electricity itself is not renewable or nonrenewable.

Electricity use has dramatically changed daily life 

        Before electricity became available more than 100 years ago, houses were lit with candles and kerosene lamps, food was cooled in iceboxes, and rooms were warmed by wood-burning or coal-burning stoves. 

Scientists and inventors have worked to decipher the principles of electricity since the 1600s. Some notable accomplishments were made by Benjamin Franklin, Thomas Edison, and Nikola Tesla.

Benjamin Franklin demonstrated that lightning is electricity. Thomas Edison invented the first long-lasting incandescent light bulb.

Prior to 1879, direct current (DC) electricity had been used in arc lights for outdoor lighting. In the late 1800s, Nikola Tesla pioneered the generation, transmission, and use of alternating current (AC) electricity, which reduced the cost of transmitting electricity over long distances. Tesla's inventions used electricity to bring indoor lighting to homes and used electricity to power industrial machines.
Despite its great importance in daily life, few people probably stop to think what life would be like without electricity. Like air and water, people tend to take electricity for granted.         
  Individuals have become accustomed to use electricity in everyday life for electricity illuminates houses, switches on our televisions and computers, energies our laptops, cooks our food, powers vacuum cleaners, refrigerators, washing machines and other electrically operated devices, which enables us to live more comfortably.  Doesn't the majority of our actions involve electricity? Yes, it does. Every little single factor on the planet involves electricity.  We may not be able to touch electricity, but it touches our lives every day. Now, are you able to imagine existence without electricity?
         But it’s also important that we use electricity wisely. Wise electricity use helps us to become more energy-efficient as a nation, reduces our environmental impact, saves us money on our electricity bill, and keeps our nation’s electricity supply more reliable. Smart our energy policies can support our quality of life.
4. Answer the questions:

1) Why couldn’t electricity be invented?

2) What is electricity? Outline the idea.
3) What do we call the primary energy sources?

4) What kinds of electricity do you know?

5) What were the names of scientists who were experimenting with electricity?

6) Why has electricity dramatically changed the life of people?

7) What kind of energy policy can support our daily life? Prove it.

5. Read the text again. Are these sentences true, false or not given? 
1) Electricity was invented as a natural phenomenon.

2) Electricity is the flow of electrical power or charge.

3) Electricity is actually given as a radiation carrier.

4) Electricity can be renewable and nonrenewable.
5) Some notable accomplishments were made by Benjamin Franklin, Thomas Edison, and Nikola Tesla.

6) Scientists and inventors have worked to decipher the principles of heat transfer since the 1600s.
7) Tesla's inventions used electricity to bring indoor lighting to homes and used electricity to power industrial machines.
8) None of our actions involves electricity.
6.Look at the text again and find the words below. Which other words do they combine with? Is each compound adjective +noun or noun + noun?
For example: electric power, heat transfer.
a) power                                         g) source
b) carrier                                        h) energy

c) phenomena                                 i) bulb

d) current                                        j) machine

e) impact                                         k) supply    

f)  devices                                       l) policy  
7. Work in pairs to discuss the following:
1) Do you agree that electricity has completely changed our daily life ? In what way?
2) There were a number of scientists who carried out experiments with electricity. Which of these inventions are used nowadays?  (Name them).
3) In your opinion does the majority of actions involve electricity?
8. Match column A to column B to make up a word combination
      A                                                          B        
 1/discover                                            a/ energy-efficient
 2/ reduce                                              b/ machines
 3/ convert                                            c/ electricity
 4/ decipher                                          d/ notable accomplishments
 5/ make                                               e/ the principle of electricity
 6/ invent                                              f/ indoor light to homes
 7/ bring                                                g/ the first light bulb
 8/ power                                               h/ laptops
 9/ energize                                            i/ electricity supply
10/ become                                            j/ an impact
 11/ keep                                                k/ energy

9. Ask two questions (General and Special Questions) to the following sentences.
1) An English scientist named Thomas Young made contribution to the theory of light.
2) The light theory has explained the laws of mirrors and lenses, and the formation of shadows.
3) After scientists had begun to study the way lights behaves, they came up with two different ideas.
4) They have already compared the experimental and theoretical data.
5) Light consists of a stream of particles travelling in straight lines or rays.

6) Thomas Young’s experiment could not be explained at all by Newton’s corpuscular theory.

7) Young’s experiment had a remarkable result.

8) Scientists had studied light further when they came to realize that both theories of light were right.
10. Change the sentences below into the Passive Voice using Perfect Tenses:

1). By the beginning of the 17th century William Gilbert, an English scientist, had already experimented with magnetism and static electricity.
2). The electrical engineers will have disconnected all the electrical installations and equipment by the end of the week.
3). By the end of 18th century Franklin had conducted extensive research in electricity. 

4). This scientist has already carried out the experiments with electricity..

5). The experts promise that they will have repaired the electrical equipment by the next morning.

6). The engineers of our laboratory have done all preparations for testing the electrical equipment.

7). By 1730 scientists had noticed a close interaction between electricity and magnetism.

8). Particular attention has been paid to the means of improving the properties of electric materials.
9). Electromagnet induction has produced an electric current in the field coils of a generator.
10). The  step-up transformers have reduced amperage and increased voltage.
11. Translate sentences from Russian into English using Perfect Tenses.
1) Вы провели эксперимент с электричеством очень небрежно.
2) Открытие электричества привело к широкому использованию различных устройств и приборов в промышленности.
3) К середине 17 века немецкий ученый  изобрел машину, которая производила статическое электричество.

4)Электрический ток был уже подан к тому моменту, когда вал машины начал вращаться.

5) Электрические явления были известны человечеству с древнейших времен.

6)Быстрое развитие инновационных технологий существенно повлияет на производство, распределение и потребление электричества к 2030 году.
7)Потребовалось несколько веков, чтобы развить науку об электричестве.

8)Сегодня электричество стало важной частью нашей повседневной жизни.

9) Технологии передачи электроэнергии  будут зависеть от линий электропередач. К 2050 году.

10) После того как ученые начали изучать действие света, они пришли к выводу, что есть два различных мнения о природе света.
12. Make up short dialogues using the following verbs: to invent, to discover, to develop, to produce, to introduce, to prove, to present, to put forward. Begin your answer with the words: 
To my mind…                                       To my knowledge…

From my point of view…                    As far as I know…

In my opinion…                                   As far as I can judge…      
I think that…                                        As far as I remember…       

Example: The corpuscular theory of light was introduced by Newton in the 17th century.

Student:  1st: I’d  like to know (I wonder) who introduced the corpuscular 
                 theory of light?  
                 2nd: As far as I know (to my mind) Newton advanced the theory.

                 1st: When did he put it forward?

                 2nd: I believe he presented it in the 17th century.   

1. Benjamin Franklin proved that lightning was electrical in 1752.
2. Nikola Tesla pioneered the generation, transmission, and the use of alternating current (AC) electricity in the late 1800.
3. Michael Faraday discovered the secrets of electromagnetism in 1831and introduced the concept of the electric field.
4.  The American inventor, Thomas Edison, was able to produce a reliable, long-lasting electric light in 1879.
5. Alessandro Volta, a professor of Physics, established the true source of the electric current in 1800 and developed the first electric battery. 
     13. Topical Questions
1. Why cannot people live without electricity?
2. What are the advantages and disadvantages of electricity?
3. Why should engineers follow the instructions while working with electrical equipment?
      14. Give a brief talk about the discoveries in the field of electricity by famous scientists
                            Listening Comprehension.    
                                    (The Audio Script)
                                           Electricity

Electricity is one of the most important inventions ever. It is the thing that powers the Earth. If there was no electricity, we’d be back in the dark ages. Few people stop and think just how amazing electricity is. With the flick of a switch, you can power almost anything. Think about what would happen if there was no electricity. We’d have no TV, no computers, no traffic signals. It would be like going back to living in caves. There are a few negative points about electricity, of course. Number one, it’s dangerous. Thousands of people die each year from electrocuting themselves or in electrical fires. And number two, it isn’t good for the environment. Most electricity comes from burning coal and that creates greenhouse gases.

(www.listenaminute.com/e/electricity.html)
15. Work in pairs. Discuss the following questions.
1) What would happen if there was no electricity?

2) What are a few negative points about electricity?

16. Listening gap fill
Electricity ______________________ most important inventions ever. It is the thing that powers the Earth. ______________________ no electricity, we’d be back in the dark ages. Few people stop and ______________________ amazing electricity is. With the flick of a switch, ______________________ almost anything. Think ______________________ happen if there was no electricity. We’d have no TV, no computers, no traffic signals. It would be like ______________________ living in caves. There are a few ______________________ about electricity, of course. Number one, it’s dangerous. Thousands ______________________ each year from electrocuting themselves or in electrical fires. And number two, it ______________________ the environment. Most electricity comes from ______________________ and that creates greenhouse gasses.
17. Listen to the text again and answer the following questions.
1/ What are the most important inventions?

2/ Where would we be back without electricity?

3/ What negative points does electricity have?

4/ Why do thousands of people die each year?

5/ Is electricity good for the environment?
                                                        TEXT 3B
                                ELECTRICAL EQUIPMENT SAFETY 
1. Read text 3A and answer the question: What engineering control measures should be taken to prevent exposure to a known hazard?
      Business and commerce are totally dependent on electrical equipment and systems for energy, control and communications.  These systems can be complex and the task to analyze failure consequences can be equally complex. Unrecognized consequences of failure, especially if the failure impacts personnel safety, can have unacceptable moral and legal implications as well as significant financial costs. Recent trends in workplace electrical safety shed new light on reliability needs for certain equipment in electric power and control systems.  One of them is the increasing attention given to mitigating arc flash hazards in electric power systems.
      Historically, circuit protection devices served to protect the components in the electrical system from overcurrent or short circuit damage. Now there is an additional expectation from these devices. Selection of personal protective equipment to protect people from the thermal hazards of an arc flash event is based on the designed functionality of circuit protective devices. If these  devices do not function as designed, the thermal and blast energy exposure may be orders of magnitude greater than expected . The arc flash hazard analysis and the selection of personal protective equipment are dependent on the protective devices to function as designated. In other words, the maintenance of certain devices and systems are critical to the safety of personnel who interact with the electric power equipment. Circuit breakers must function as new. Overcurrent devices must operate at the designed and documented pick up and time settings. If circuit breaks or protective devices are dependent on an external power supply, the tripping power system (usually batteries and battery charger) must function as designed. If the protective device is fuse, it must meet the design specifications and be the type, class and rating of the one documented in the arc flash analysis. 
      Equipment and systems that serve to mitigate arc flash hazards are examples of engineering control measures. These control measures establish the inherent safety by design performance of the electrical system. These measures, engineering controls, includes: hardware, equipment and systems whose designed intent is to prevent or limit exposure to a known hazard.

       The examples of engineering controls for electrical hazards are: 
-Grounding and bonding systems

-Overcurrent protective devices

-Circuit breaker tripping power systems

-ground fault circuit interrupters

-High resistance grounding for power systems

-Enclosures to guard energized parts
-insulated power cords for tools and appliances.

     Engineering controls function automatically to perform their functions.  These engineering controls can be rendered inoperative due to improper installation, shortcomings in commissioning or functional testing, or maintenance deficiencies.
2. New word and word combinations to memorize:
failure  (of power) – аварийное прекращение подачи электроэнергии
Arc flash – вспышка дуги
protection - защита
overcurrent –сверхток, ток перегрузки
damage –повреждение
hazard –опасный, опасность
exposure hazard- опасность возгорания 
blast energy-энергия взрывной волны
exposure –воздействие
maintenance –техобслуживание, уход за оборудованием
setting –установка, уставка
to trip –расцеплять, размыкать
to fuse - плавиться
to mitigate –ослаблять, подавлять
measure -мера
inherent safety – внутренне присущая безопасность
controls –органы управления
enclosure – оболочка, кожух
power cord –двухжильный провод
to insulate –изолировать
short-circuit- короткое замыкание
shortcomings-недостатки
commissioning – ввод в эксплуатацию
3. Complete the text, using the words in the box. 
	damage     measures     overload     bearings    lubricated    operates    insulation    conditions      removed    protection      Conductors 



   Even if electrical equipment ____________ reliably, it is necessary to give it frequent inspections, to keep it cleaned, ___________ and repaired. Undue heating, vibrations, sparking should be immediately___________.

   Heating may be due to _________or to a short circuit between turns, lack of oil in  __________.  Vibration may be due to improper foundation, unbalance in the moving parts of the machine.

   _____________ may get heated because of overload or by reason of damage of the __________ of the conductor.

   An electrical machine operates reliably under certain __________: temperature and access of surrounding air, need for __________against dirt, duration of load, etc.

   Rotating machines should be placed on solid foundations.

   Conductors should be protected against mechanical _________.

   All __________ of safety precaution must be undertaken.

4. Work in pairs. Ask each other as many questions as possible to discuss the reliability and operability of the electrical equipment, using the text above (Ex.3).
  5. Find the following equivalents in the text given in (Ex.3).
электрическое оборудование, работает надежно, частый осмотр, короткое замыкание, отсутствие масла в подшипниках, может возникнуть из-за перегрузки, непрочное основание,  движущиеся детали машины, изоляция проводника, требует определенных условий, свобода доступа воздуха, защита от грязи, пыли.
   6. Answer the questions:
1) How does the electrical equipment operate? 2) do they have to keep the equipment well cleaned, lubricated and repaired? 3) What problems should be immediately removed if the electrical equipment is on operation? 4) When does heating occur?  5) What is the reason of vibration? 6) Whymay the conductors be heated? 7) What conditions does the electrical machine require? 8) What machines should be placed on a solid foundation? 9) What may happen if the instruction is broken?

   7. Decide whether the sentences below are true or false, and correct the false sentences:

1. The electrical equipment operates unreliably.

2. Heating may be due to overload or by reason of damage between turns.

3. Conductors may be heated because of lack of oil in bearings.

4. The electrical equipment requires certain conditions for reliable operation.

5. Not all measures of safety precautions should be taken.
   8. Translate sentences from Russian into English:
1. Надежность – необходимое требование для работы с электрическим оборудованием.

2. Однако оно требует выполнения мер по технике безопасности.

3. Чрезмерное нагревание оборудования может привести к короткому замыканию.

4. Нагревание может происходить из-за отсутствия масла в подшипниках.

5. Проводники могут нагреться из-за повреждения изоляции.

6. Электрооборудование необходимо подвергать частому осмотру, держать в чистоте, смазывать и ремонтировать.

7. Проводники следует защищать от механического повреждения.

8. Все меры по технике безопасности должны обязательно соблюдаться.
9. Circle the correct words to complete the following text.
An (1) (electrical or emergency) power supply is a device that (2) (provides/releases) energy needed by electrical or electronic equipment. Often (3) (electricity/insulation) is directly available only from a source with (4) (appropriate/inappropriate) electrical characteristics – alternating current (AC)  instead of direct current (DC).  Power (5) (protective/supply) devices commonly change AC into DC, (6)(raise/reduce) the voltage as required. They are also needed to condition power and current to (7) (insensitive/sensitive) devices. A flashlight, for example, does not contain a power supply, but a (8) (digital/analogues) camera does. Power supplies often (9) (ensure /prevent) the   protection against power source (10) (failures/restorations) that might damage the equipment. They may also provide (11) (conduction/isolation) from the potentially damaging electrical noise that is usually found on commercial power lines.
10.  A role play. Make up the dialogues for the following situations:

     a) A safety engineer and a worker are discussing how to work safely with electrical equipment at a plant.  

     d) A trader who sells electrical equipment is speaking on the phone. He is trying to convince his business partners to buy it.

     b)  The electrical engineers are investigating the cause of an accident which has happened at a plant.
11.  Power supplies were once called battery eliminators. Why was it an apt name? Prove it.
(The answer is: because they made it possible to use less expensive energy from a commercial power line where it is available).
   12. Video
                              ELECTRICAL SAFETY (VIDEO SCRIPT)

     This video shows how to follow the correct procedures for working with electricity, so due to engineer colleagues remain safe.

      Electricity can kill.

 If you work with or close to any life elements it is essential to take precautions. An electric shock occurs when you come into contact with a life element or a conductor such as water or metal which forms a link between you and an electric device. If you receive an electric shock a current of electricity spread throughout your body. A current of 500 million passing through the heart is fatal, but even low-level current can cause severe burns or lead to other dangers.
       Check your surroundings before you start work.

 Before beginning work check the potential source of electricity near your workplace and ensure that all tools are in good condition. Tools you used in an electrical installation work must be equipped with insulating handles and an economy be used within the limit of authorizes voltage or wise use the correct tools for the job. How made insulating tools are dangerous and should never be used. Finally, all wise check that any insulating material is then in good condition and not to crack or warn.

       The five safety measures:  

The following five safety measures should be wisely applied when working with electrical installations or equipment.

1. Disconnect the installation or equipment.

2. Make sure the installation cannot be switched on without your knowledge.

3. Check the installation is not live.

4. Ensure the installation is earthed and cannot shut (?) circuit.

5. Remove or isolate potential conductors of electricity. Make sure that any potential conductors of electricity are removed or insulated. 

By all is following from the five safety measures in correct order, you can work safely.
