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HPEIANCJTIOBHUE

JlaHHBIE METOAMYECKUE YKa3aHMs MPeIHA3HAYCHBI U1 Y4eOHO-
METOANYECKOTO COMPOBOXKACHHS Kypca aHTJIMHCKOTO S3bIKa JUIsl CTY/ICH-
TOB HES3BIKOBBIX BY30B, OOyd4arommxcsi mo crernuanbHoctd 13.04.02
«DNEKTPOIHEPreTHKA U DJIEKTPOTEXHUKA) BCEX HAPABICHHOCTEH.

Meronuueckre — yKazaHHS ~ CoOJepKaT  TEKCTbl ~ HAy4yHO-
TEXHIYECKOT0 XapakTepa Mo IHEePTeTHKe M KOMIUIEKC 3aJaHui C yIeTOM
po(hecCHOHATBHBIX HHTEPECOB 00yYaeMbIX W COOIIOICHHEM MPUHITHIIA
MEXIUCIUIUIMHAPHOCTH oOyueHus. M3ydeHne mpenioKeHHOro MaTepu-
aya HalpaBlIEHO Ha Pa3BUTHE YMEHHH IPOCMOTPOBOIO W H3YYArOIIEro
YTEHHS TEKCTOB TI0 HAIIPABIIEHUIO MOATOTOBKH, a TaKKe MX IEepPEeBOIa Ha
PYCCKHUH S3BIK C TOCIEAYIOMIMM HCIOJIb30BAaHHEM IOyYeHHOH WHGOP-
Maluu ajist pequOﬁ IMPAaKTUKH,; COBCPIHICHCTBOBAHUC HABLIKOB U YMCHI/Iﬁ
BCEX BHJIOB UYTeHHS (M3ydalOIIEero, O3HAKOMHTEIBHOTO, MOWCKOBOTO H
MPOCMOTPOBOTO) M TIEPEBOAA CIIEHUATBLHON HAYYHO-TEXHUYECKOW JIUTE-
patypsl i U3BJIeUeHUS] HH(POPMAILIMHU, 03HAKOMIICHHE C Y3KOCTICI[aIIH-
3UPOBaHHON TEPMHUHOJIOTHUEN HA AaHTTIMHCKOM SI3BIKE.

MeTtoandecknue yKazaHusl COCTOAT U3 4 pa3fenoB, BKIIOYAOIINX
pa3HOe KOJIMYECTBO TEKCTOB IO SHEPTETUKE U 3JEKTPOTEXHHUKE, a TaKxKe
Uil paboThl MpeaararoTesl pa3HooOpasHble BUIbI ynpaxHeHuil. [lpen-
JIOKEHHBIE MaTepuanbl MpeAHa3HaYeHbl Kak A paOoThl B ayJUTOPHUH,
TaK ¥ JUISI CAMOCTOSITEIbHON PaOOTHI.



UNIT I. ELECTRICAL ENGINEERING

1. Read the following state-
ment and say if you agree or
disagree with it.

Engineering is about
creating things. Whether it is
traditional, physical buildings —
from bridges and robots to
power transmission systems
and race cars — or a 'virtual'
product like Facebook or an iPhone app, engineering requires you to con-
ceive of something that doesn’t yet exist and then make it happen . . . It’s
about inventing, creating, and building.

— Mikell Taylor, Robotics Engineer

2. Translate the extract into Russian and explain the words in bold.
Engineers design and develop

e the tools that entertain and connect us with one another
o the technologies that keep us safe and comfortable

o the systems that transport us across town or to elsewhere in our
galaxy

e the devices that help detect, monitor, and treat illness and injury
and enhance our quality of life

e the structures that shelter us, and

o the processes that deliver electricity, fossil fuels, and every other
type of energy to power our modern lives.
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3. Read the text and discuss in pairs the following points.

Electrical Engineers: They Get a Charge out of Their Careers

Electrical engineers are the brainiacs behind a variety of electri-

cally powered products and systems. They design and develop equipment
that supplies, generates, or transmits electricity. If you appreciate the
following, you can thank electrical engineers:

lighting and wiring in buildings

radar and navigation systems

broadcast and communications systems

electric motors

machinery controls and

power generation and transmission equipment, such as that used
by electric utilities.

On a day-to-day basis, electrical engineers may:

1.
2.
3.
4.
S.
6.
7.

plan electrical circuits and wiring

test electrical products, installations, and systems to diagnose
and correct malfunctions

make design improvements

oversee electrical maintenance and

design, develop, test, and supervise electrical equipment manu-
facturing.

4. Watch the video about electrical engineering
https://www.youtube.com/watch?v=hgIN1L 4BG61&t=131s
and answer the following questions:

What is electrical engineering?

How is electrical engineering applied?

What electronic devices are presented in the video?

Why did these people choose electrical engineering as a career?
What things are required in electrical engineering?

What is STEM?

According to the video, where can you work in the field?


https://www.youtube.com/watch?v=hqlN1L4BG6I&t=131s

5. Work in groups of three to four. Discuss the following engineering
guotes and give reasons employing the phrases from the table below.
Useful Language: Phrases to Express Opinion

® [n my opinion, ...

® To my mind, ...

® From my point of view, ...

® As far as I am concerned, ...

o My view / opinion / belief / impression / conviction is that ...
® [ think / consider / find / feel / believe / suppose / presume / assume that ...
® [ hold the view that ...

® [t goes without saying that ...

® [ have no doubt that ...

® [t seems to me that ...

® [ am under the impression that ...

® [ dare say that ...

o My own feeling on the subject is that ...

® [ am sure /I am certain that ...

Engineering Quotes

e “Scientists dream about doing great things. Engineers do
them.” — James A. Michener, American author

e "What we usually consider as impossible are simply engineering
problems ... there's no law of physics preventing them." — Michio
Kaku, American theoretical physicist

e "The walls between art and engineering exist only in our
minds." — Theo Jansen, Dutch artist

e "The story of civilization is, in a sense, a story of engineering —
that long and arduous struggle to make the forces of nature work
for man's good." — Lyon Sprague de Camp, American science fic-
tion writer

e "Science can amuse and fascinate us all, but it is engineering that
changes the world." — Isaac Asimov, American author

e "Scientists study the world as it is, engineers create the world that
never has been." — Theodore von Karman, Hungarian-American
NASA engineer




e "The scientist discovers a new type of material or energy and the
engineer discovers a new use for it." — Gordon Lindsay Glegg,
Scottish mechanical engineer

e "This is not the age of pamphleteers. It is the age of engineers.
The spark-gap is mightier than the pen. Democracy will not be
salvaged by men who talk fluently, debate forcefully and quote
aptly." — Lancelot Hogben, British zoologist

e "There can be little doubt that in many ways the story of bridge
building is the story of civilization. By it we can readily measure
an important part of a people’s progress." — Franklin D. Roose-
velt, 32nd U.S. President

6. Read the text below and decide which word from the box best fits
each space.

circuit, global positioning systems, deals with, personalities, appliances,
branch

What is Electrical Engineering?

Electrical engineering is comparatively one of the newer branch-
es of engineering, and dates back to the late 19th century. It is that branch
of engineering that the technology of electricity, electron-
ic components and electromagnetism. Electrical engineers work on a
wide range of components, devices and systems, from tiny microchips to
huge power station generators.

The interest in this branch usually develops from an interest of
dealing with different electric circuits and components. From resistors to
transformers, this branch of engineering is the root to most of the electric

at home and the many complicated components at an elec-
tric power station!

Early experiments with electricity included primitive batteries
and static charges. However, the actual design, construction and manu-
facturing of useful devices and systems started with the implementation
of Michael Faraday’s Law of Induction, which essentially states that the
voltage in a is proportional to the rate of change in the mag-
netic field through the circuit.




Some of the most famous in electrical engineering
include Thomas Edison known for the invention of the electric light bulb,
George Westinghouse known for the invention of alternating current, Ni-
kola Tesla known for the invention for a simple induction motor, Gug-
lielmo Marconi known for the invention of radio and Philo T. Farnsworth
known for the invention of a television. These devices, which are so
common in the daily usage of a human being were initially developed
with one itself.

What does an electrical engineer do?

Merging with the beautiful concepts of physics, mathematics and
electronics theory, an electrical engineer is usually the one who develops,
designs, and manages the simple electronic appliances and circuits.

“Electronics engineers design and develop electronic equipment,
such as broadcast and communications systems — from portable music
players to (GPS).” states the U.S. Bureau of Labor Statis-
tics

What is the difference between electrical and electronic engineers?

Electrical engineering is the branch of engineering which gives a full-
fledged overview of everything which involves the concept of electricity.
This branch is spread over topics like
Voltage and Current
High frequency circuits
Digital and Analog Circuits
Medicated technology
Measurement and control
Power and Energy Systems
Microcontrollers
Generators

9. Battery management

10. Control Systems and many more....

Electronic engineering is the which conceptualizes the
working of these circuits. In simple words, one can say that Electronics is
a subset of the Electrical part.

Electronics basically is more or less about transistors, diodes and
similar components, arranged or kept in miniaturized integrated circuits
and alike. Electronics is boxed till the applications of simple devices on a
circuit board. Anything and everything you find in a computer, some
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component of a car and even a smartphone! Here, the voltage in most
cases is limited to the extent of 5V, with low current.

7. Translate the following words and phrases. Make up your own sen-
tences with them on the topic of the text.

Voltage and current; medicated technology; invention; useful devic-
es; circuit board; alternating current; induction motor.

8. Find the English equivalents for the following word combinations.
3axon Oma

MHAyKUMOHHBIA MOTOD

3akoH Papazest

BricokouacToTHAas 1IETIh

VYnupasnenue OarapessMu 3IEKTPO-
IIUTaHUsA

Cna0Oplii/HU3KHN TOK

ITepemeHHbI# TOK
9. Think and answer.

1. Where do you study at? (University, Institute, course, major, etc.)
2. When was your major set up at the University? Who is the head of
your department? What famous graduates of your department do you
know?

3. What subjects are taught at your faculty?

4. Do you take part in scientific research work, conferences? What do
you do? What have you done (achieved) so far?

5. Why did you decide to become an electrical engineer? Did anybody
advise you to choose a career in this field?

6. What does engineering mean to you?

7. What can you say about the role of an electrical engineer in the indus-
trialized society?

8. What skills and abilities should an electrical engineer have?

9. Do you have any experience in electrical engineering?

10. What are your future career goals?

10. Prepare a short report about your future profession.
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UNIT Il. THE NATURE OF ELECTRICITY

¢ 1. Read the text and fill in
3 the gaps with the correct
choice.

Electricity is the set
of physical phenomena associ
ated 1 the presence
and motion of matter that has
a property of electric charge.
Electricity is 2 to magnetism, both being part of the phenomenon
of electromagnetism, as described by Maxwell's equations. Various
common phenomena are related to electricity, including lightning, static
electricity, electric heating, electric discharges and many others.

The presence of an electric charge, which can be either positive
or negative, produces an electric field. The movement of electric charg-
es is an electric current and produces a magnetic field.

When a charge is placed in a location with a non-zero electric
field, a force will act on it. The magnitude of this force is given
by Coulomb's 3 . If the charge moves, the electric field would
be doing work on the electric 4 . Thus, we can speak of electric
potential at a certain point in space, which is equal to the work done by
an external agent in carrying a unit of positive charge from an arbitrarily
chosen reference point to that point without any acceleration and is typi-
cally measured in volts.

Electricity is at the heart of many modern technologies, being used for:
o Electric power where electric current is used to energize equip-

ment;
e Electronics which 5 with electrical ~ circuits that  in-
volve active electrical components such as vacuum

tubes, transistors, diodes and integrated circuits, and associated
passive interconnection technologies.
Electrical phenomena have been studied 6 antiquity, though pro-
gress in theoretical understanding remained slow until the seventeenth
and eighteenth centuries. The theory of electromagnetism was developed
10



in the 19th century, and by the end of that century electricity was being
put to industrial and residential use by electrical engineers. The rapid ex-
pansion in electrical technology at this time transformed industry and so-
ciety, becoming a driving force for the Second Industrial Revolution.
Electricity's extraordinary versatility means it can be put to an

almost limitless set of applications which in-
clude transport, heating, lighting, communications, and computation.
Electrical power is now the backbone of modern industrial society.

1. | and with up

2. | related relate being relate

3. | law tip advice

4. | flash table charge

5. | dealt deal deals

6. | for since more

2. Read the text below and give Russian equivalents for the following
international words.

Energy, electricity, transportation, communication, production, element,
atom, electron, proton, orbit

Nature of Electricity and Concept of Electricity

Electricity is the most common form of energy. Electricity is used
for various applications such as lighting, transportation, cooking, com-
munication, production of various goods in factories and much more.
None of us exactly know that what is electricity. The concept of electrici-
ty and theories behind it, can be developed by observing its different be-
haviors. For observing nature of electricity, it is necessary to study the
structure of matters. Every substance in this universe is made up of ex-
tremely small particles known as molecules. The molecule is the smallest
particle of a substance into which all the identities of that substance are
present. The molecules are made up of further smaller particles known as
atoms. An atom is the smallest particle of an element that can exist.

There are two types of substances. The substance, that’s mole-
cules are made of similar atoms is known as an element. The matter
whose molecules consisting dissimilar atoms, is called a compound. The
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concept of electricity can be achieved from the atomic structures of sub-
stances.
Structure of Atom

An atom consists of one central nucleus. The nucleus is made up
of positive protons and charge less neutrons. This nucleus is surrounded
by numbers of orbital electrons. Each electron has a negative charge of —
1.602 x 10~ *° Coulomb and each proton in the nucleus has a positive
charge of +1.602 x 10 ~* Coulomb. Because of the opposite charge there
is some attraction force between the nucleus and orbiting electrons. Elec-
trons have relatively negligible mass compared to the mass of the nucle-
us. The mass of each proton and neutrons is 1840 times the mass of an
electron.

As the modulus value of each electron and each proton are same,
the number of electrons is equal to the number protons in an electrically
neutral atom. An atom becomes positively charged ion when it loses elec-
trons and similarly an atom becomes negative ion when it gains electrons.

Orbit shell of Electrons Atoms may have |Oose|y

) bonded electrons in their
N outermost orbits. These elec-
/ »Z_ v Nucleus trons require a very small

e J/ amount of energy to detach
BT themselves from their parent
atoms. These electrons are re-

. ferred as free electrons which

_— move randomly inside the sub-

stance and transferred from

: one atom to another. Any

2 / piece of substances which as a
4= - whole contains an unequal

Electrons  "~—-~ number of electrons and pro-

tons is referred as electrically charged. When there is a greater number of

electrons compared to its protons, the substance is said to be negatively
charged and when there is a greater number of protons compared to elec-
trons, the substance is said to be positively charged.
The basic nature of electricity is, whenever a negatively charged
body, is connected to a positively charged body by means of a conductor,
12




the excess electrons of negative body start flowing towards the positive
body to compensate the lack of electrons in that positive body.

3.Translate the following sentences into English using the Passive
Voice.

1.Kaxnoe BemiecTBO BO BCEIEHHON COCTOHUT M3 YPE3BBIYAHO MAaJICHBKUX
YacTull. 2. DTU AJIEKTPOHBI HA3bIBAIOTCS CBOOOJHBIMH 3JIEKTPOHAMH, KO-
TOpBIC CIy4YallHBIM 00pa30M MEepeMEIATCs BHYTPH BEIECTBA M Tepe-
JIAI0TCSL OT OJJHOTO aToMa K APYromy. 3. SIApo COCTOUT W3 MOJIOKUTEIb-
HBIX TPOTOHOB M HEUTPOHOB 0Oe3 3apsma. 4. SAnpo OKpykeHO MHOXKe-
CTBOM OPOWTANBHBIX AJIEKTPOHOB. 5. DIEKTPUUECTBO HUCIIONB3YETCS IS
TaKuX NPUMEHEHHH, KaK OCBEUICHUE, TPAHCTIOPT, IPUTOTOBICHUE TTHIIIH,
CBSI3b, TIPOU3BOJICTBO Pa3MYHBIX TOBAapoB Ha (adpukax. 6. Konnenmus
ANIEKTPUIECTBA U TCOPHH, JICHKAIUE B €r0 OCHOBE, MOTYT OBITh pa3pado-
TaHbl MyTeM HAONIONICHUS 3a €ro pa3IudyHbIM NoBeaeHueM. /. [loHsTHe
ANEKTPUYECTBA MOXKET OBITh MOTYYEHO U3 ATOMHBIX CTPYKTYP BEILECTB.

4. Match the words (1-10) with their definitions (a-j).

1. conductor a. the central part of an atom or cell

2. atom b. a way in which something can be used for
a particular purpose

3. nucleus c. asubstance that allows electricity or heatto go
through it

4. application d. a type of energy that can produce light and heat,
or make machines work

5. particle e. the smallest unit that an element can be divided
into

6. proton f. the physical substances that exist in the universe

7. matter g. a part of an atom with a positive electrical
charge

8. electricity h. a very small piece of something

9. compound i. an extremely small piece of an atom with a neg-
ative electrical charge

10. electron j. asubstance that is acombination of two or
more elements
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https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/central
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/part
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/atom
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/cell
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/particular
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/purpose
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/physical
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/substance
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/exist
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/substance
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/combination
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/elements

5. Watch the video about electricity
https://www.youtube.com/watch?v=ru032Mfsfig

and fill in the gaps with correct words.

Electricity is 1) to our civilization.

To really understand electricity, we must go 2) and look inside

an 3) .

Atoms consist of protons and neutrons; these form the 4) of the

atom.

Atoms of 5) element all have the same number of 6)
but can have different numbers of neutrons and electrons.

Electrons which are far 7) than the protons in the nucleus,

can relatively easily move.

And this is 8) because the movement of electrons is what

forms an 9)

When the atom has fewer electrons than protons, it becomes positively

10) :

Each 11) of an atom can hold a maximum of number of elec-

trons.

The number of electrons on the outermost shell determines the 12)
of the atom.

Insulators do not easily give up electrons but can get a local charge when

electrons from a 13) are rubbed off on them.

Now, when you touch a metal object, for instance a door knob, you get

14) .

A commonplace where you can see an insulator and conductor working

together is a simple 15)

6. According to the video, mark the sentences as TRUE or FALSE.
1. More electrons than protons mean the atom is negatively charged.
2. When the outermost shell is full, the atom isn’t stable.
3. Carpets are often made from a material with the properties of insulator.
4. Nature always seeks a neutral charge equilibrium, a net charge of zero.
5. Materials with high electron mobility are called insulators.
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https://www.youtube.com/watch?v=ru032Mfsfig

6. The battery pushes out electrons from one end and attracts them from
the other.

7. Answer the questions.

1. What is electricity?

2. What is the Bohr Model?

3. What forms an electric current?

4. What is the difference between insulators and conductors?
5. What is static electricity and how does it occur?

8. Read and translate the text. Four sentences have been removed from
the text. Choose from sentences, (A-E), the one that best fits each gap
(1-4) to complete the text. There is one extra sentence you do not need
to use.

A the mechanical energy from your finger rubbing against the object pro-
vided enough energy for some of the electrons in the object to escape.

B giving the electron enough energy to escape from the attractive force of
the protons in the atom.

C In fact, the quality of attraction and repulsion is exactly what we call
‘electric charge’.

D Valence electrons are the farthest from the nucleus. ..

E on the type of atom and also how that atom is chemically bonded to
other atoms.

How Atoms Lose Their Electrons
In order for electrical activity to occur, an atom must lose an elec-
tron. This happens by 1) .
Let’s say you push against or rub your finger on an object. You
might be able to rub some of the electrons off the object, which is exactly
what happens with static electricity. In this case, 2)

Any kind of energy can separate an electron from its at-
om. Chemical energy from a chemical reaction commonly separates elec-
trons from atoms. Energy from light shining on an object can also sepa-
rate electrons from their atoms; this is called the photoelectric effect. The
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photoelectric effect is how solar cells are able to generate electricity from
sunlight.

SUNLIGHT

FRONT

ANTLREFLECTIVE CONTACT

COATING

SPECIALLY TREATED
SEMI.CONDUCTOR /™
MATERIAL

(

BACK CONTACT
Solar panels use energy from sunlight to produce electricity.

In general, the electrons that do the interacting are the outermost elec-
trons, called valence

. electrons.
: 3

e o o so it takes the least
B \ amount of energy to
b4 Ee L4 separate a valence elec-
tron from its atom.
\ e, e & Whenever you remove
o, e 8 one electron from an
* atom, it takes much

more energy to remove a second electron from the same atom. Most of
the time, atoms only contribute one electron to electrical activity.

In addition, some atoms hold on to their electrons more tightly
than others. Some electrons take a huge amount of energy to remove from
their atom, and others don’t take much at all. It depends 4)

These atomic properties translate into material properties when we are
dealing with normal-scale objects like wires in a circuit.

9. Define if the following sentences are true or false.
1. In order for electrical activity to occur, an atom must lose an electron.
2. Not any kind of energy can separate an electron from its atom.
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3. Solar panels use energy from wind power to produce electricity.

4. The electrons that do the interacting are the outermost electrons,
called valence electrons.

5. When you remove one electron from an atom, it takes less energy to
remove a second electron from the same atom.

10. Read and translate the text.
Man-Made Electricity

Static electricity and lightning are great ways to introduce some
of the important concepts related to electricity. In our homes, schools,
and workplaces, we use electricity that is intentionally generated, trans-
mitted, and used in specific ways. Electricity is typically generated at
power plants, and is then transmitted to our homes and businesses so that
we can use it.

Electric Circuits

Man-made electricity is used in electric circuits. From the point
of generation to the final usage, the electricity flows through different
circuits that each play a role in making the electricity as useful as possi-
ble.

Circuits are paths for electricity to flow in that allow us to engi-
neer specific properties and functions. They allow us to do useful things
with electricity.

Circuits contain conductors that form a path for electrons, and
components like resistors, capacitors, and transistors to create a system
that does something useful with electricity.

Light bulbs

If you’ve ever turned on a light in your house, you know how to
use a switch to close and energize a circuit. The light switch is a device
that is identical in function to any other electrical switch. A switch allows
you to connect and disconnect the two sides of a circuit — the positive and
negative terminals.

When you turn a light ON, you close the circuit and enable cur-
rent to flow from the positive side, through the lightbulb, to the negative
side. When you turn the light OFF, you disconnect the two sides of the
circuit from each other. There is nowhere for the current to flow.

This is called opening the circuit — current cannot flow until
you close the circuit by flipping the switch again. When the light is OFF,
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electrons are patiently waiting in the lightbulb’s filament for you to re-
connect them to the circuit. The electrons can’t move, so there is no elec-
tric current flowing through the lightbulb.

It’s not the electrons themselves but the MOVEMENT of elec-
trons through the lightbulb that causes it to light up.

You can think of the electrons like cars sitting in traffic. When
the road is clear, cars will move and traffic will flow. When you block the
road, the cars cannot move anymore. Instead, they need to wait for the car
in front of them to move; the traffic has stopped. Unlike cars, all of the
electrons in a circuit all move at about the same exact time. In traffic
there is always a delay as each person waits for the car in front of them to
move before moving themselves.

11. Find 12 words hidden in the grid.
Capacitor, cell, current, electricity, electron, energy, flow, ion, light, mat-
ter, resistor, transistor

elilcla|plajc |i|t]o|r |y |[m]|w]|s
ell lefc |t|r]i |cli|t]y|h |a |g |qg
nli|l|{w|lh|t]r ja|n|s]|i |s |t |o |r
elgll |w|b|g|c |p|l|k]o]|b |t |[X |C
rihjy|f |vic|lu|r|rje|n |t |e [r |d
gltlylr |e|s]i [s|t]o|r |n|r |z |z
ylajel|l |ejc|t |rlo|n|f |l |o |w]a

12. Match the left and the right.

Static electricity and lightning are ... ... S0 there is no electric current flow-

ing through the lightbulb.
When you turn a light ON ... ... at power plants, and is then trans-

mitted to our homes and businesses so
that we can use it.

When you turn the light OFF .... ... great ways to introduce some of the
important concepts related to electrici-

ty.
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Electricity is typically generated ... ... capacitors, and transistors to create
a system that does something useful
with electricity.

The electrons can’t move ... ... you disconnect the two sides of the
circuit from each other.

Circuits contain conductors that forma | ... you close the circuit and enable

path for electrons, and components | current to flow from the positive side,

like resistors ... through the lightbulb, to the negative
side.

UNIT IIl. ELECTRIC MOTORS
1. Read the text and explain the words in bold. Give their synonyms.

Anelectric motoris anelectrical machinethat con-
verts electrical energy into mechanical energy. Most electric motors op-
erate  through the interaction between the motor's magnetic
field and electric current in a wire winding to generate force in the form
of torque applied on the motor's shaft. An electric generator is mechan-
ically identical to an electric motor, but operates with a reversed flow of
power, converting mechanical energy into electrical energy.

Electric motors can be powered by direct current (DC) sources,
such as from batteries, or rectifiers, or by alternating current (AC)
sources, such as a power grid, inverters or electrical generators.

Electric motors may be classified by considerations such as pow-
er source type, construction, application and type of motion output. They
can be powered by AC or DC, be brushed or brushless, single-
phase, two-phase, or three-phase, axial or radial flux, and may be air-
cooled or liquid-cooled.

Standardized motors provide convenient mechanical power for
industrial use. The largest are used for ship propulsion, pipeline compres-
sion  and pumped-storage applications ~ with  output  exceeding
100 megawatts.

Applications include industrial fans, blowers and pumps, machine
tools, household appliances, power tools, vehicles, and disk drives. Small
motors may be found in electric watches. In certain applications, such as
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in regenerative braking with traction motors, electric motors can be used
in reverse as generators to recover energy that might otherwise be lost as
heat and friction.

Electric motors produce linear or rotary force (torque) intended
to propel some external mechanism, such as a fan or an elevator. An elec-
tric motor is generally designed for continuous rotation, or for linear
movement over a significant distance compared to its size. Magnet-
ic solenoids are also transducers that convert electrical power to mechan-
ical motion, but can produce motion over only a limited distance.

2. Give the English equivalents of the following words and word com-
binations:

DIEeKTPOABUTATENh, dJIEKTPOTeHEPATOP, UICTOYHUK ITUTAHHUS, TTOCTOSHHBIHN
TOK, MIEPEMECHHBIN TOK, MPOBOJIOYHAS OOMOTKA, MarHUTHOE I0JIE, Helpe-
pBIBHOE BpalleHUe, TpeoOpa3oBaTellb, MEXaHUYECKOE JABHKCHHUE, MPO-
MBINIICHHOE UCIIONIF30BaHIE, TeHEPATOp, HEOOIBIIION MOTOP.

3. Answer the following questions.

1. What is an electric motor?

2. How do electric motors work?

3. What is the difference between electric motors and electric generators?
4. How are electric motors powered?

5. Can you classify electric motors?

6. Where are applications of electric motors?

4. Read and translate the text.

What is electrical drive technology?

Electrical drive technology converts electrical energy from the
power supply system or from a battery into mechanical energy and
transmits the resulting force into motion. Many applications that make
our daily lives easier — like lifts, escalators, gate drives, washing
machines, mixers, electric razors, etc. — would be unthinkable without
electric drives. We can find them in both the megawatt sector in
applications such as locomotives and in the microwatt sector, in
wristwatches, for instance.
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Electrical drive technology is also now indispensable in
industrial production. There, it plays a key role in machines and plants
for production and logistics processes. All in all, we can assume that
electrical drive technology consumes the predominant share of our
overall electrical energy.

Electrical drive technology components in industry

The driving force in machines has been the electric motor from
the very start of electrical drive technology. More and more components
have come into play along the path toward modern plant and automation
technology. A gear unit downstream from the motor performs the role of
a mechanical converter: The gear unit uses its gearing to change the
constant speed supplied by the electric motor and its torque to the
required levels based on the requirements for the machine or system to be
driven. The electric motor is usually an AC motor. In gearmotors, the
electric motor and gear unit components form a compact unit.

The requirements placed on electrical drive technology increase
alongside the complexity of the plant technology. Most processes also
need the speed to be controllable as well as converted. To do so,
a frequency inverter can be employed, which is located upstream from
the electric motor and converts the frequency and amplitude supplied by
the power supply system so that the rotational speed and direction of
rotation can be changed. The speed and direction then become
controllable variables that can be used to control specific processes in
driven machines and conveyor lines.

At the same time, however, the portfolio of modern electrical
drive technology is far from complete: Nowadays, the boundaries
between drive technology and automation are fluid. Brakes provide
more safety by preventing movements in the system when the drive is
inactive. Motor-mounted encoders constantly determine the predominant
characteristic values of the movement produced, including the speed,
torque, and current position. Depending on the complexity of the system
and its requirements, suitably powerful electronics and control
technology and software control the processes.

5. Translate the words in bold using a dictionary and try to explain
them in English. Make up your own sentences using them.

21



6. Read and translate the text. Four sentences or parts of sentences
have been removed from the text. Choose from sentences, (A-E), the
one that best fits each gap (1-4) to complete the text. There is one extra
sentence you do not need to use.

A. Laminations are used to reduce losses that would result from induced
circulating eddy currents that would flow if a solid core were used.

B. magnetic fields are formed in both the rotor and the stator.

C. may pose mechanical problems in addition to noise and losses.

D. At the same time, however, the portfolio of modern electrical drive
technology is far from complete.

E. AC electric motors are either asynchronous or synchronous.

In 2022, electric motor sales were estimated to be 800 million
units, increasing by 10% annually. Electric motors consume ~50% of the
world's electricity.

Components

The two mechanical parts of an electric motor are the rotor,
which moves, and the stator, which does not. It also includes two electri-
cal parts, a set of magnets and an armature, one of which is attached to
the rotor and the other to the stator, together forming a magnetic circuit.

The rotor is supported by bearings, which allow the rotor to turn
on its axis. The bearings are in turn supported by the motor housing.

The rotor is the moving part that delivers the mechanical power.
The rotor typically holds conductors that carry currents, which the mag-
netic field of the stator exerts force on to turn the shaft. Alternatively,
some rotors carry permanent magnets, and the stator holds the conduc-
tors. Permanent magnets offer high efficiency over a larger operating
speed and power range.

An air gap between the stator and rotor allows it to turn. The
width of the gap has a significant effect on the motor's electrical charac-
teristics. It is generally made as small as possible, as a large gap weakens
performance. It is the main source of the low power factor at which mo-
tors operate. The magnetizing current increases and the power factor de-
creases with the air gap, so narrow gaps are better. Conversely, gaps that
are too small 1) . The motor shaft ex-
tends through the bearings to the outside of the motor, where the load is
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applied. Because the forces of the load are exerted beyond the outermost
bearing, the load is said to be overhung.

The stator surrounds the rotor, and usually holds field magnets,
which are either electromagnets consisting of wire windings around a
ferromagnetic iron core or permanent magnets. These create a magnetic
field that passes through the rotor armature, exerting force on the wind-
ings. The stator core is made up of many thin metal sheets that are insu-
lated from each other, called laminations. These laminations are made
using electrical steel which has a specified magnetic permeability, hyste-
resis, and saturation. 2) .
Mains powered AC motors typically immobilize the wires within the
windings by impregnating them with varnish in a vacuum. This prevents
the wires in the winding from vibrating against each other which would
abrade the wire insulation causing it to fail prematurely. Resin-packed
motors, used in deep well submersible pumps, washing machines, and air
conditioners, encapsulate the stator in plastic resin to prevent corrosion
and/or reduce conducted noise.

Electric motors operate on one of three physical princi-
ples: magnetism, electrostatics and piezoelectricity.

In magnetic motors, 3) . The
product between these two fields gives rise to a force, and thus a torque
on the motor shaft. One, or both, of these fields must change with the ro-
tation of the rotor. This is done by switching the poles on and off at the
right time, or varying the strength of the pole.

The main types are DC motors and AC motors, with the latter re-
placing the former. 4)

. Once started,
a synchronous motor requires synchrony with the moving magnetic
field's speed for all normal torque conditions.

In synchronous machines, the magnetic field must be provided by
means other than induction, such as from separately excited windings or
permanent magnets.

A fractional-horsepower motor either has a rating below about
1 horsepower (0.746 kW), or is manufactured with a standard-frame size
smaller than a standard 1 HP motor. Many household and industrial mo-
tors are in the fractional-horsepower class.
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7. Translate the words in bold using a dictionary and try to explain
them in English. Give their synonyms.

8. Watch the video about working principle of electric mo-
ﬁ tors  https://www.youtube.com/watch?v=CWulQ1ZSE3c

and answer the gquestions.
1. How do electric motors work?

2. What devices have electric motors?

3. What is meant by conventional flow?

4. How does an electric motor work?

5. How is spinning motion produced?

6. Name some household appliances in which electric motors are used.

UNIT IV. ELECTRICAL EQUIPMENT AND POWER SUPPLY
SYSTEMS FOR MINES

1. Read and translate the text given below.

MINE POWER SUPPLY

Power supply for mining operations is governed by numerous
specific requirements which give such systems a special character com-
pared with electrical systems. In addition to striking differences in the
basic design, mine power supply systems also involve a number of spe-
cial features relating to the installation of the system and necessitated by
particular operating conditions deriving from environmental factors, dif-
ficult maintenance and repair operations, and special safety considera-
tions. Similarly, the impact of any power failures is considerably greater
as compared to aboveground installations: a power failure underground
may jeopardize the entire mine (pit) and, more important, endanger hu-
man life (pit ventilation breakdowns and other accidents).

The design of mine power supply systems also poses specific re-
guirements regarding the service life and depreciation of the installation.

Thus, the economic aspect has a particular bearing on the basic
design parameters, especially where the cable network is concerned.
Whereas the useful life of an aboveground cable may even exceed thirty
years, in pit conditions it may be reduced to as low as one or two years,
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which has a great deal of relevance to the design of the network and for
the requirements to be met by other equipment.

Finally, special attention should be paid to safety considerations,
particularly to the potentially hazardous atmosphere containing explosive
mine gas. This potential danger necessitates that most stringent precau-
tions be taken, lest the use of electric power should bring further possible
hazards, such as fires or explosions of flammable gases or dust. Electrical
installations are an integral part of mine equipment, particularly in the
working zone, and are handled directly by operating personnel. Consider-
ing the limited space and difficult environmental conditions, this implies
an increased potential hazard of electric contact due to possible faults in
the electrical system. Therefore, protection against electric-shock hazards
must be designed in such a way that no danger to mine personnel can
come from such faults in the system.

2. Define if the following statements are true or false. Correct the false
ones.

1. The design of mine power supply system poses specific requirements
regarding reducing carbon emissions.

2. Practical aspect has a particular bearing on the basic design parameters,
especially where the cable network is concerned.

3. Electrical installations are an integral part of mine equipment, particu-
larly in the working zone.

4. Special attention should be paid to safety considerations, particularly to
the potentially hazardous atmosphere containing explosive mine gas.

5. The useful life of an aboveground cable may exceed thirty years, even
in pit conditions.

3. In the right column find the Russian equivalents of the word combi-
nations.

1. flammable gas a. CPOK CITy»OBbI

2. cable network b. Bocrtamensiiomuiics ras, ropro-
M Ta3

3. operating personnel C. ocoOble/crienuaibHbIe TpeOoBa-
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HUSI

4. special features d. orpaHUUEHHOE MPOCTPAHCTBO

5. power failures €. TEXHUYECKUH ITepPCOHAT

6. service life f. kabenenpoBoka, KabenbpHas
CeTh

7. specific requirements 0. 100bIYa OTKPHITHIM CIIOCOOOM,
KapbepHas Jo0bIua

8. limited space h. mepe6oii B momaue 3IeKTPOIHEP-
T'Hd

9. open-pit operations i. TIaBHas mpobiiemMa

10. key challenge J. cierpanbHbie QYHKIHH, 0COOCH-
HOCTH

4. Read the article below and answer the questions that follow.

Mining electrification and infrastructure towards all-electric mines

Reducing carbon (CO2) emissions during open-pit operations is
now a major driver for mining companies globally. Trolley assist systems
are being employed to limit diesel fuel usage and lower costs, while at the
same time boosting speed-on-grade.

A new generation of diesel-electric trucks has emerged. These
have an electrical system on board, which makes attaching them to a trol-
ley line relatively straightforward. This concept is becoming a commer-
cially viable way of moving towards all-electric mines in the future.

One of the key challenges of reducing diesel fuel usage is cycle
times. There is no technology today that enables miners to fill a truck’s
tank and complete a shift without stopping. Instead, there is a choice of
increasing the speed of the mobile equipment or the size the fleet itself —
both of which have a direct impact on capital expenditure.

Enter trolley assist

Trolley assist systems have returned to the market over the last
three years, in locations including North and South America, Africa and
Turkey. This is mainly due to CO2 emissions taxes, the removal of tax
advantages from diesel, and premiums offered by energy suppliers to in-
centivize companies to use electricity. Trolley lines offer huge benefits in
terms of CO2 reduction.
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Mining trucks regularly carry 3,000 to 5,000 litres of diesel and
consume around 300 to 400 litres per hour while travelling up a 17km
ramp in half an hour. By going electric, the vehicles on-trolley only use
around 30 to 50 litres an hour, saving as much as 350 litres an hour and
making operations much more CO2 efficient.

In addition, the speed of the trucks will increase, meaning a high-
er throughput at the mine. This allows operators to think about parking
some of their fleet, resulting in better planning around vehicle mainte-
nance, availability and longevity.

Modern mine management

Diesel-electric trucks have an electrical powertrain in the wheels,
meaning they can be driven fully electric. They have an electrical genset
on board, so they generate electricity as they go. However, due to the lim-
itations of existing battery technologies, it is not possible to manage large
payload trucks of 280400 tons fully battery equipped. Companies are
therefore trying to close the gap between the trolley and the loading or the
dumping point using battery packs and other solutions.

The transformation from diesel to electric is bringing new ad-
vantages in terms of CO2 reduction but also new constraints in terms of
mine planning and fleet management. Energy costs represent almost one
third of a mining company’s total cost base; helping industry to manage
these costs is therefore key.

1. What is a major driver for mining companies now?

2. What is a trolley assist system?

3. What advantages do trolley assist systems have?

4. How are diesel-electric trucks organized?

5. What are advantages and disadvantages of switching from die-
sel to electric in modern mine management?

5. Match the words (1-10) with their definitions (a-j).

1. hazard a. a broken part or weakness in a machine or system
2. jeopardize b. the set of necessary tools, clothing, etc. for
a particular purpose
3. transformation  c¢. something that is dangerous
4. boost d. to put something in situation where there is a risk
of failing or being harmed
27


https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/broken
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/part
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/weakness
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/machine
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/system
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/necessary
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/tool
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/clothing
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/particular
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/purpose

5. payload e. a machine, usually with wheels and an engine,
used for transporting people or goods, especially on

land

6. vehicle f. to increase or improve smth

7. supplier g. a company, person, etc. that provides things
that people want or need

8. fault h. the amount of goods or people that a vehicle, such
as a truck or aircraft, can carry

9. shift i. a complete change

10. equipment j. achange in position or direction

6. Read and translate the article below. Write out or underline the main
idea in each paragraph.

Electrical Control of Coal Cutting Machine

The coal cutting machines are electrically controlled by the gate
end box and the operation of the gate end box is explained briefly here.
At first the isolating switch in the box is closed and the current flows
through the primary of the control transformer as shown in Fig 21.26, and
20 V is supplied to the pilot circuit. Then the master switch in the coal-
cutter in turned in either direction to the ‘stop’, ‘run’ and ‘start’ positions
successively.

In the ‘stop’ position, the main circuit to the stator is completed,
except for the main contractor in the gate-end box which is still open. In
the “run” position, the low-voltage pilot circuit is closed through a re-
sistance which does not allow sufficient current to flow to actuate the
control relay.

In the “start” position, the resistance is short circuited, the full
low voltage current flows through pilot circuit through the contactor-
operating coil which causes the contactor to close. Then the coal cutter
motor starts, the operator releases the switch handle, a spring moves the
barrel of the master switch back to the running position and bring the re-
sistance into the pilot circuit again.

The current, now flowing in the pilot circuit is sufficient to keep
the control relay closed, though it was insufficient to close it when al-
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https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/company
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/person
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/provide
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/people
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/want
https://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/amount
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ready open. However, breaking the pilot circuit by any one of several
means, allows the control relay to open, whereupon the contactor opens.

Thus, the line contact is made and broken at the contactor in the
gate-end box and never at the master switch in the coal-cutter except in
emergencies when, for example, the contactor switch contacts are welded
or fused together. The master switch makes and breaks the 20-volt pilot
circuit only, and when the master switch line contacts open, no current is
flowing in the main circuit.

The next point to note is that when the control relay is released, it
causes the contactor to open, by any of the following means:
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Fig. 21.26

a) Leakage from phase to earth as earth leakage causes loss of balance
between phases, sets up a current in the secondary winding of the core-
balance leakage transformer, and operates the leakage trip.

b) By opening the isolating switch in the gate-end box, the auxiliary con-
tacts break the contactor coil circuit and the control transformer primary
circuit, before the line contacts.

¢) By moving the master switches from ‘Run’ to ‘Stop’.
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d) Overload in the main circuit.

e) Low-voltage or failure of supply.

f) Any interruption in the pilot circuit like with-drawl of either plug, any
break in the pilot conductor, failure of earth continuity to the load-cutter.
g) Any short in the pilot circuit or protracted holding of the switch in the
starting position, or in some cases, by operating push buttons on the gate-
end box, or a switch in the extension of the pilot circuit.

However, it must be noted that by whatever means the contactor
is opened, the control relay is opened and the contactor will not reclose
until the master switch is turned to the “START” position. Again, the
leakage relay and fault relay each hold out after tripping, and are reset by
knobs on the outside of the gate-end box casings. The knob for leakage-
reset is in a pad-locked cover to prevent resetting by any unauthorized
person.

In fact, the gate-end boxes controlling coal-cutter generally do
have individual leakage protection as shown in Fig 21.26, but for control-
ling conveyors, leakage protection is usually deleted from individual
gate-end boxes and is provided in the oil circuit breaker controlling the
supply to a group of conveyors. In the figure, the condesor shown in the
low-voltage circuit is to make the circuit intrinsically safe so as to ensure
that any spark caused in this circuit is not capable of igniting firedamp.

7. Work in pairs. Describe the electrical control of coal cutting machine
mentioned in the text and discuss with your partner the main features,
characteristics and functions of its work.

8. Make up a plan and retell the text.
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