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T.J1.), TAK U CAMOCTOSITEJIbHbIE pa3pabOTKU aBTOpa.
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Assessment test. IIpoBeps cBOM YPOBEHb.

Dear students, welcome to processional English!
Before starting the course, revise your knowledge of grammar and vocabulary.
Good luck!

Choose the right answer and fill in the form after the test. You can check your answers
in the end of this book.

l.Tamnot tired at all. If I to bed now, I wouldn’t sleep.
a) go b)didgo c¢) would go d) went

2. At first I didn’t like this job, but it now.
a) I begin to enjoy b) I began enjoying c) I begin enjoying d) I begin

enjoying

3. We didn’t spend much money, just
a) a few b) little c)alittle d) few

4. Your bag is too heavy. Let me it for you.
a) carry b) to carry c¢) carrying d) that I carry

5. Do you know how to drive an automatic gear car?

a) Yes, I did b) Yes, [ do c) Yes, [ can d) Yes, [ am

6. What will be the date of your wedding? The 14t or the 15" of February? - It will
be the 16™.

a) Neither b) Either  c) Neither nor d) None

7. The sauce is great! It so good.

a) tastes b) is tasting c) tasting  d) is tasted

8. Turn off your loud music! Don’t you know what 2.

a) time is it b) time it is c) is the time d) time

9. I am looking forward your colleague!

a)tomeet b)tosee c)for meeting d) to meeting

10. Mary was on her knees on the floor. She her contact lenses and was looking for it.
a) lost b) loosing ¢) had lost d) had been losing

11. When we arrived to the office we saw that the thieves
a) had broken in  b) were breaking in c) had been breaking in d) broke in

12. Some names in the list were crossed
a) in b) out c¢) under d) with



13. The woman who entered the room was a complete stranger to me. |
a) was never seeing b) didn’t never see c¢) have never seen

14. He is phoning his girlfriend again. It is the third time her.

a) he is phoning b) he phones c) he phoned d) has phoned
15. I use you phone? Mine is out of order. — Sure, no problem.
a) can b) may c) shall d) would

16. When school? — Five years ago.

a) have you left b) did you leave c) are you leaving d) leaves

17. The policeman tried to stop the thief, but he managed to .
a) take off b) get off c) take away d) get away

18. If you a mistake, just cross it out and start again.
a) do b) did c¢) is doing d) have done

19. Be careful, these dogs are difficult :

a) to control b) controlling c) of control d) of controlling

20. I have never been to Ireland. -

her in my life.
d) never saw

a) Neitherdol =~ b) Metoo c)NeitherdidI d) Neither have I
Write down you answer in the table below.
1. 2. 3. 4. 3. 6. 7. 8. 9. 10.
11. 12. 13. 14. 15. 16. 17. 18. 19. 20.
Check your answers:
1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
a d C a b a a b d C
11. 12. 13. 14. 15. 16. 17. 18. 19. 20.
a b Cc C b b b d a d




IIpakTuyeckoe 3ansaTre 1. ®uU3n4ecKue TEPMUHBI 1 0003HAYECHMUS.

Physics terms and definitions

Heas 113 1: ycTaHOB/JIeHHE COOTBETCTBHH HHOA3BIYHBIX TEPMUHOB ¢ TEPMHHAMH
HA POJAHOM SI3BIKeE.
3agauu 113 1:
e ABTOMATH3aLUsl HABBIKOB YTCHUS U NIEPEBOAA TEKCTA
e ABTOMATH3alUA JEKCUKO-TPAMMATHYECKUX HABBIKOB 00y4aloLIUXCs

Task 1. Read the terms and definitions, translate them and write down the
Russian equivalent to each of them / IlpoumTaiiTe TepMHMHBI U HMX ONpeAeeHU,
nepeBeUTe UX U 3aNUIINTE UX COOTBETCTBHS HA PYCCKOM SI3bIKE:

Electric Circuits
Conventional Current Flow: Flow from positive to negative, used to describe the
direction of current in a circuit.
Current: The rate of flow of charge in a circuit measured in Amperes and has symbol

Detecting Circuit: A circuit with a potential divider with one of the resistors being a
semiconductor which when an external condition changes will change its resistance and
change the voltage across the other resistor in the potential divider.

Diode: Components that allow current through in one direction. In the correct
direction, diodes have a threshold voltage (typically 0.6 V) after which current flows
normally.

Electromotive Force (EMF): The energy supplied by a source per unit charge passing
through the source, measured in volts.

Electron Flow: The flow of electrons in a circuit, from negative to positive.

Internal Resistance: The unavoidable resistance any power source will have that
makes it harder for current to flow through the source. It causes energy to be dissipated in the
source.

Kirchoff’s First Law: The total current entering a junction is equal to the total current
leaving it.

Kirchoff’s Second Law: The sum of EMF in any loop of the circuit is equal to the
sum of the potential differences of each component.

Light Dependent Resistors (LDR): When these components are illuminated with
light their resistance goes down. As light intensity increases resistance decreases.

Ohmic Conductor: A conductor following Ohm’s law where current flowing through
it is directly proportional to the potential difference between each end of the conductor. This
only holds if the conductor is kept at a constant temperature.

Ohm’s Law: Electric current is proportional to potential difference and inversely
proportional to resistance.

Parallel Connection: When two electrical components are on separate loops to one
another in a circuit. Potential difference over each loop is the same, current is split between
branches.



Potential Difference: The difference in electrical potential between two points in a
circuit and the work done that is required per coulomb to move a charge from the lower
potential point to the higher potential point. It is measured in Volts.

Potential Divider: A combination of two or more resistors in series. These result in
the potential difference of the circuit being split into a specific ratio depending on the
resistance of the resistors. They can be used to get a specific output voltage from the circuit.

Power: Rate of energy transfer in a circuit. It can be calculated as the product of the
current and the potential difference between two points. It is measured in Watts.

Resistance: A measure of how difficult it is for current to flow in a circuit or
component measured in Ohms and has symbol R.

Resistivity: A measure of how difficult it is for charge to travel through a material,
depending on the material cross sectional area, length and resistance. It is measured in Ohm
meters and has symbol p.

Semiconductors: Materials that change their resistance depending on external
conditions.

Series Connection: When two electrical components are on the same loop to one
another in a circuit. Potential difference is split between components depending on their
resistance; current is the same across all components.

Superconductor: A material that has zero resistivity below a critical temperature.
They are used for very efficient electricity transmission or to create very strong magnetic
fields but require extreme cooling to reach their critical temperatures.

Terminal Potential Difference: The actual potential difference across the terminals of
a power source. It is the source’s EMF minus the voltage drop due to the source’s internal
resistance.

Thermistor: When these components are heated up their resistance goes down. As
temperature increases resistance decreases.

Variable Resistors: A resistor that can have its resistance changed. Typically, these
are used with power supplies to change the voltage of a circuit without using a transformer.

Voltmeter: A device used to measure the potential difference between two points on a
circuit; ideally it has infinite resistance so no current passes through it.

Otuer o BeinosiHeHHOM [13:
1. CocraBnennblii rinoccapuii o reme «Ou3nueckue TEPMUHBI U UX ONPEICTICHUS



IIpakTuuyeckoe 3ansitue 2. ®yHaaMeHTAJIbHbIE NOHITHS 3JIEKTPOTEXHUKH.
The Fundamental Electrical Concepts

Heasn 113 2: OnpeneneHue 0CHOBHBIX MOHATHIA JJIEKTPOTEXHUKH
3apaum I13 2:
e ABTOMATH3AaLMs HABBIKOB YTeHHS (IIOUCKOBOI0, IPOCMOTPOBOI0)
e IloBTOpEeHHE rPAaMMATHYECKOr0 MaTepuaJsa (cTpajaaTebHbII 3aJ10T)

Task 1. Read the concepts and find the words in English after texts:

1. CybGaToMHBIC YaCTHUIIBI —

2. 3apsiKEHHbBIC YaCTHULIBI —

3. 3HaK OTpULIaHHS —

4. IlocTostHHAS BEIMYMHA —

5. IloreHunanbHast SHEPTUA —

6. DIeKTpOoCTaHIIUS —

7. CTaTU4EeCKOE JICKTPUUECTBO —

8. IIpeoOpazoBarens —

9. 3azemienue —

10. ITocTosTHHBIN/TIEpEMEHHBIN TOK —

Electric Charge (Q)

* Characteristic of subatomic particles that
determines their electromagnetic interactions

* An electron has a -1.602:101° Coulomb charge

* The rate of flow of charged particles is called
current

Current

* Current = (Number of electrons that pass in
one second) - (charge/electron)
» -1 ampere = (6.242-10"8 e/sec) -(-1.602 10-*®Coulomb/e)
» Notice that an ampere = Coulomb/second
* The negative sign indicates that the current inside is
actually flowing in the opposite direction of the
electron flow

Electrons —

€— Current



AC and DC Current

*DC Current has a constant value

*AC Current has a value that changes sinusoidally

1

0gk-ff--:

06 |-f - »Notice that AC current

changes in value and
direction

04t

n2jf---

of----

amps

»No net charge is
transferred

0.2

04

Y —

R

a j i j i j i i
0 0005 001 0015 002 0025 003 0035 004 0045 005
sec

Terms to Remember

* The Source can be any source of electrical energy. In practice, there are
three general possibilities: it can be a battery, an electrical generator, or
some sort of electronic power supply.

* The Load is any device or circuit powered by electricity. It can be as simple as
a light bulb or as complex as a modern high-speed computer.

* (Path) a wire or pathway which will allow electron to flow throughout a —
circuit.

* Electricity can be described as the flow of charged particles. If the
particles accumulate on an object, we term this static electricity.

* (Direct Current) An electrical current that travels in one direction and used
within the computer's electronic circuits.

* (Alternating Current) The common form of electricity from power plant to
home/office. Its direction is reversed 60 times per second.

* Circuit is a conducting path for electrons.

Voltage

* Voltage is a measure of the potential energy
that causes a current to flow through a
transducer in a circuit

* Voltage is always measured as a difference
with respect to an arbitrary common point
called ground

* Voltage is also known as electromotive force
or EMF outside engineering

OTtuer o BpInoJHennoMm I13:
1. Criucoxk u3 10 ciioB



IIpakTnueckoe 3ansaTue 3
TpedoBanus k cnenogexae. Uniform requirements.

Heanb I3 — BBe/iIcHNE HOBBIX JICKCUYECKUX S€UHHUIL TIO TEME
3ampaun I13:
e ABTOMAaTH3alMs HABBIKOB UTEHUS U NIEPEBOJIA TEKCTA
e [loBTOpeHME OCOOCHHOCTEH HAYUYHO-TIOMYJISIPHOTO M JICJIOBOT'O CTHIIS SI3bIKA

Task 1. Read the text and translate it:

ALL YOU NEED
TO KNOW ABOUT |

ELECTRICIAN
WORK SHIRTS

Uniforms give employees a professional and an executive look. It helps in reducing anxiety
among employees over what they should wear and saves a lot of stress in the morning. No matter
how high a person might be in a company, uniforms put everyone on the same platform. It creates a
sense of unity and is a tremendous team-building resource. It helps avoid dress code violations and
pleases the consumers to approach the members engagingly. They also ensure to provide security
and protect the employees from harm.

What do electricians wear? Are there any specific outfits, or can they opt for regular clothing?

Electrical laborers are required to wear flame-resistant protective clothing, and oil rig
electricians are required to wear a full-body fire-resistant suit or uniform. Protecting by making
them wear proper fire-resistant attire or outfit is crucial for their safety. There is a famous saying



that safety is a priority, treats safety as an essential item on the “to-do” list, and safety is the only
essentials for the organization as their employees are their irreplaceable assets.

PROPERTIES OF ELECTRICIAN UNIFORMS:

Companies ensure to provide maximum safety to employees by offering safety vests and
fire-resistant uniforms. Though, they don’t want to raise the problem of heat stress among the
members.

Suggested to opt for flame-resistant garments to be

e Light
e Thin
e Breathable.

The electrician uniforms need to be waterproof, wind-resistant.

Custom work vests provide comfort, ensure safety as well as the breathable factor for
employees. They also offer an additional workwear collection of embroidered logos to enhance
brand recognition and make it more visually appealing.

Safety vests first:

For a company with safety as the core value, security becomes a way of life. Electricians
must wear a safety vest if they are on a construction site or
working at night. An adjustable vest is an excellent option for
the electrician’s outfit as it is comfortable during work. There
are a variety of safety vests available with a vast collection of
colors.

o Adjustable vests
o Safety jackets

“ Flame resistant vests

A safety vest has the sole purpose of wearing. It plays a vital role in keeping
workers safe by promoting visibility. Safety vests ensure to comprise materials
that are versatile and offer protective properties as well. High visibility clothing
reduces the risk of accidents and improves safety overall. Flame-resistant vests
designed that are less likely to get exposed to combustion or fire.

Safety is a priority

Always choose the uniforms which adhere to the relevant safety standard. The health and
safety inspectors conduct inspections on the risk assessment and safety factors of the uniforms. Deal
with reputed uniform manufacturers or dealers which offer flame-resistant clothing to the
electricians.

Budget

A uniform plays a significant role as they represent your company. So always invest in
high-quality, long-lasting uniforms, which ensure safety and durability. It is crucial to be realistic
with your budget affordability and also provide protection to the workers.



The safety of skilled and unskilled workers has become a factor of primary concern. The
places where electricians work, like construction sites, office spaces, are known for unexpected
accidents. It is imperative to provide workwear or uniforms to electricians who are safe and suitable
for construction activities.

Skin protection: Protective overalls are designed with specific materials that keep the workers safe
from threats at the workplace.

Body temperature: Electrician uniforms need to be made with warm materials and are also
waterproof and resistant.

Sense of belonging among the workers while wearing the same uniforms representing the brand
identity.

Skin protection.
Safety is primary concern.
Comfortable workwear and visibility.

Protective workwear for electricians is crucial as it influences the safety and health of the
workers. It is gaining immense importance at the workplace as it determines the safety of the
workers. Safety shoes, boots, face shields, gloves, helmets are essential as it lessens the likelihood of
injuries. Adherence to various laws and policies which foster safety and administration needs to be
abided by.

Task 2. Find the words and expressions from the text:
1. 3amuTHas oxexa —

2. Pabouas ogexna —

3. BogoHenpoHuiaeMbIi —

4. BeTpoHEnpOHULIAEMBIN —

5. OrHeynopHsIi —

6. 3aMETHOCTD —

7. 3amTHEIE CBOIICTBA —

8. nxeHep oTaena oXpaHsl TpyJa —

9. be3onacHOCTb MpeXxIe BCEro —

10. YMeHbI1IaTh BEPOSITHOCTh TPABM —



11. KomOuHe30H —
12. 3amuTHas KypTKa (CIEIoBKa) —
13. 3amuTHas 00yBb —

14. Kacka —

15. 3ammuTHasg KacKeTKa JJId JUla —

Task 3. Complete the table using the words from Task 2 and look up for the new ones in a
dictionary. You may use www.multitran.com. Copy the table in your copybook.

e —
PPE type PPE item
CrenuanbHas oaexiaa KocTtroMm, kacka

BOTI/IHKI/I, Callorv ajis 3aliuThbl OT O6H_II/IX IMPOU3BOJACTBCHHBIX

CrnenuanpHas 00yBb N N
3anH3HCHI/II/I U MCXAaHUYCCKUX HOBpe)K)IeHI/II/I

[TepuaTku, pykaBHIIbl, OT OOIIMX MPOU3BOACTBCHHBIX 3arps3HEHUN U

CU3 nns 3auThl pyK .
MEXaHUUYECKUX MOBPEXKICHUN
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CU3 it 3a1uThl 1J1a3

OuUKH 3aIUTHBIE

CU?3 st 3a1uThl JIULa

II{uTOK 3aIUTHLIN

CU3 opranoB JgpIxaHus

Pecniuparop, npotuBoras, camocnacareib

CU3 ot mazeuus ¢
BBICOTBI

CrpaxoBouHbIE, YAEPKUBAIOLIKE, TO3ULUOHUPYIOIINE U IPYTUE
CHCTEMBI 3alTUTHI (CTPaAXOBOYHBIC MPUBSI3U, TPOCHI, KAPAOUHBHI).

CU3 miis 3a1uThl TOJIOBEI

Kackerka 3amuTHas 1J1s 3aIIUTHI OT yaapa 00 HETIOIBMKHBIN MTPEIMET, a
TaK)Ke OT OPBI3T MeTalIa ¥ SJEKTPHUUECKUX Pa3psIOB.

Cpe):[CTBa 3aIIUTHI OT MOPAKECHHUA ITCKTPUICCKHM TOKOM

Jusnexktpuueckast 00yBb

BoTbl, rajomu 1u3eKTpuYecKue Ui 3alUThl OT TOPaXKEHUS
UIEKTPUUYECKUM TOKOM. CllyKaT U30JIMPYIOLUM CPEICTBOM
JIEKTPO3ALIUTHI.

CU3 pjist 3a1UTH PyK

[[I/IBJICKTPI/I‘IGCKI/IC IICPYaTKH

JlonosHUTENBHO

I/I30J'H/IPYIOHII/IC HaKJIaaKH, KOJIIaKu, JU3JICKTPUICCKHE KOBPLI

Vkazareim BEICOKOTO HaIps>KCHUSA

JvanekTpuyeckas mTaHra

Ykazareiau HU3KOro HAIps>KCHUSA

N3onupyromuii ”THCTPYMEHT

ArnTeuka mepBO MOMOIIH

OTtuer o BpInotHeHHOM I13:
1. CioBa u3 texcra Task 1.
2. Tabnua CHU3 Ha aHTJIMICKOM B TETPAJIH.

Scan this QR-code to learn more words about your profession!



IIpakTuyeckoe 3ansaTue 4
Texnuka G6e3omacHocTH Ha padodem Mecte. Safety at a workplace

Heas I13: paboTa ¢ TEKCTOM UHCTPYKIIUHU 1O O€30MaCHOCTH
3anaum I13:
e ABTOMAaTH3aIUs HABBIKOB UYTCHUS
e ABTOMaTH3aIlisl HABBIKOB MTEPEBOJIA
e TloBTopenue nosenuTeapHOro HakIoHeHus (do or don’t)
e [loBTOpEeHNE MOAATBHBIX TJIAr0JIOB

Task 1. Study the following information about the Imperative Mood:

IMPERATIVE MOOD

Expresses a command, rules and restrictions, or advice. Usually the

subject is the implied you.

Indicating a state of command.Very often the subject “you” is implied

Examples:

Don’t bring your backpacks to class.

Be careful!
Infinitive Base Affirmative Imperative | Negative Imperatives
to be he be do not be
to do do do do not do
to eat eat eat do not eat
to drink drink drink do not drink
to go go go do not go
to sleep sleep sleep do not sleep
to stay stay stay do not stay
to stop stop stop do not stop
to study study study do not study
to wait wait wait do not wait




Task 2. Do the exercises A, B, C, D.

A. Complete the imperatives with the verbs from the box.

write speak mix be give turn pass clean leave ask

1. m me the salt please. 6. Don't worry, m happy.
2. m him to come to see a movie 7. m me 5 minutes, I'm nearly

with you. ready.

3. m me alone or I'll call the police. 8. m left and then go straight on.
4. m gquietly or I'll make a 9. m this address down so you don't

complaint. forget it.
5. m those windows before your 10. mthe ingredients together until
mother gets home. there are no lumps.

B. How is each imperative above used? Write the number of the sentence under the
correct column.

An order / suggestion Instructions A warning A reguest

C. Put the words in order to form imperatives. Then, indicate each imperative's usage,
e.g. an order, a warning, etc.

1. chewing me gum give that 6. worry it about don't
T F v —
2. seat a take please 7. leave your car in don't the belongings

l I |
3. teaspoon of flour the a add to salt 8. here please smoke don't
o] e ]
4. now down sit 9, touch shock don't you a that will wire get
e ettt s ssssss s sssssssssssssssssssssssnssssssssssssssssssnnss
5. out watch 10. here out get of

l ] |

D. Now, use your own ideas to write an example for each imperative usage.

An order: [, e e e ,,,,,,,,,,,,,,,,,,,,,,,,l
A suggestion: l,,,,,,,,, et e e e ,,,,,,,,,,,,,,,,,,,,,,,,l
Instructions: l,,,,,,,,,,, e e ,,,,,,,,,,,,,,,,,,,,,,,,l

A warning: I I

A regquest: I,,,,,,,,,,,,,, b e ,,,,,,,,,,,,,,,,,,,,,,,,l




Task 3. Read the text, translate it and find 6 examples of positive and negative
forms of the imperative mood, write them down.

10 ELECTRICAL SAFETY TIPS FOR THE WORKPLACE

Today, any office or workplace setting operates on electricity. Electrical equipment,
from computers to machinery can all be potentially hazardous and can cause shock and burn
injuries if improperly used or maintained. Though most general personnel don’t need
specialized electrical safety training, if you work around electricity, but are not qualified to
directly handle electrical components, it’s important to follow electrical safety-related work
practices to keep yourself and others safe. Here are 10 electrical safety tips for the workplace
to help you avoid electrical hazards:

01. PREVENT ALL POTENTIAL CONTACT WITH LIVE ELECTRICAL CURRENT

The best way to stay safe is to stay away from electrical hazards. Unqualified personnel 18

should not interact or come close to electrical currents greater than S0V. If you must work in
the same area or room as an electrical hazard or equipment operating on more than 50V,
maintain a safe distance. All panel doors should be shut, and there should be no exposed wires
around your work area before you begin your operations.

02. DE-ENERGIZE EQUIPMENT AND USE LOCKOUT/TAGOUT

Exposed, live electrical parts must be de-energized before work on or near them is
permitted. Prevent accidents and isolate electrical energy by locking and tagging out the
electrical system or parts of the system according to your company’s Lockout/Tagout policy.

Lockout/Tagout exists to protect employees from electrical hazards while performing
servicing and maintenance activities.

03. ENSURE SAFE USE OF ELECTRICAL EQUIPMENT

Properly using all electrical equipment can go a long way to ensure everyone’s safety in
the workplace.

Employees should take care to handle electrical cords properly:
e Always unplug cords by pulling on the plug head, rather than the cord
e Don’t press or overstretch electrical cords
e Don’t fasten cords with staples
e Don’t hang electrical equipment from cords

Additionally, all cords and plugs in the workplace should be visually inspected for external
defects prior to use. If you encounter a cord or plug with damage, do not use that equipment.

04. INSTALL PROPER PHYSICAL BARRIERS AROUND ELECTRICAL HAZARDS



Physical barriers should always be used to protect employees from any electrical
hazards. Cabinet doors on electrical panels should always be closed, and panels should not
have holes where an employee could come into contact with exposed wires.

If cabinets cannot be closed, or if an electrical hazard cannot be fully closed in, shields,
barriers, or insulating materials should be used.

For example, if a qualified electrician is performing maintenance on an electrical panel
and must keep the panel open, physical barriers should be put in place to prevent others from
entering the area. Signs should be placed to warn employees of the hazard, and the area in
front of the electrical panel should be kept free of any obstructions.

05. BEWARE OF CONDUCTIVE TOOLS AND CLEANING MATERIALS

If you are working in an area where an electrical hazard is present, always assume that
electrical parts are live, and act accordingly. Do not use conductive tools in the area.

If you are cleaning the area, note that some cleaning materials are conductive as well
and require additional caution. Solvent and water-based cleaning materials are electrically
conductive, as are steel wool and metalized cloth. Keep these cleaning products, as well as any
conductive tools, away from live electrical parts and equipment.

06. WHEN WORKING OVERHEAD, LOOK ABOVE FOR ELECTRICAL LINES

When performing any work or maintenance overhead, beware of electrical lines. In
most workplaces, there is the potential for live electrical equipment and parts above the floor
level, which are only accessible with ladders or elevated platforms. Be sure to use a portable
ladder with non-conductive side rails, and stay at least 10 feet away from any exposed
electrical lines while you are performing overhead work.

07. USE EXTREME CAUTION WITH FLAMMABLE MATERIALS

Electrical equipment that can cause ignition must not be used where flammable vapors,
gases, or dust are present. The only exception to this rule is when qualified personnel take
measures to lockout and isolate electrical energy sources before these potentially flammable
materials may be used or the electrical equipment is designed for use under these types of
conditions.

08. ONLY QUALIFIED PERSONNEL SHOULD WORK ON LIVE ELECTRICAL WIRES

If you encounter a live electrical wire, stay away. Only qualified personnel with the
proper training should work on live electrical wires. The same electrical safety precaution
applies to hazardous electrical equipment. Any live electrical hazard should only be
approached and managed by qualified personnel. If you see a live electrical wire that is not
attended, you should notify the appropriate electrical safety personnel, who should
immediately place physical safety barriers.

09. ALWAYS FOLLOW YOUR COMPANY’S ELECTRICAL SAFETY WORK
PRACTICES

Every company has unique electrical safety work practices depending on the electrical
equipment and hazards present in your industry and workplace. It is important to always
follow your company’s specific electrical safety work practices to keep yourself, and other
employees safe.

10. ELECTRICAL SHOCK CAN BE DEADLY

In every situation, treat an electrical part as if it is live. Electrically live parts do not
look different from de-energized parts. To ensure safety, it’s best to assume that any electrical
part is live. Take precautions to keep power on its path, and protect yourself. You can’t be too
careful when it comes to electricity.



OTtu4er o0 BbinoHeHHOM I13:
1. Bemmonnennsie ynpaxuenus: A, B, C, D.
2. 12 dbopm u3 TeKcTa B MOBEIUTEIHFHOM HAKIIOHSHUH.



IIpakTn4yeckoe 3ansiTue S
IopaskeHnne 3JIeKTPUYECKHUM TOKOM.
Electric Shock.
Heap II3: m3ydeHHe HOBBIX JICKCHUYECKUX EIMHHIl, HCOOXOIUMEBEIX MpH paboTe Ha
MPOU3BOJACTBEHHOM YYaCTKE B CJIy4ae SKCTPEHHOW CUTYyaIuU

3anaum I13:

e BBaeneHHE HOBBIX CJIOB O TeMe «Yea0BeueCKoe TEI0»

e ABTOMAaTH3aIUsI MOJAJIBbHBIX TJIar0JIOB.

Task 1. Revise all the modal verbs:

TYPE MODAL VERBS EXAMPLES

ABILITY CAN Charles can speak three languages.
COULD He could speak fluent French when he was 6.
(WAS ABLE TO) We cannot track goods in transit.

| was able to install the new software.

PERMISSION CAN You can park on the street after 6 pm
COuULD Could | open the window?
MAY May | borrow your pen?

ADVICE SHOULD You should invest more heavily in marketing.
OUGHT TO You should/ ought to go to the doctor

OBLIGATION MUST We must finish the Meeting by 11 at the
HAVE TO latest.

| have to get to the airport.
You have to pay the invoice within 60 days.
Do you have to work this evening? (in
questions)
You'll have to contact them immediately
(more informal for necessity)
(in past) You have to / need to sign this form in 2
HAD TO places.

| had to send some figures to the financial
controller.
Or | didn’t have to take a taxi.

POSSIBILITY MIGHT | might have more news for you next week.
MAY (=It is possible | will have...)
CcouLD It could take a long time to arrange the



CAN finance.
You might not agree but listen to the
proposal.
This hotel looks great, but it can be very
expensive.

PROHIBITION MUSTN'T You mustn’t talk about politics at dinner
tonight.

Put the right modal verb in the gaps:

1.0ne ___ work close to power lines.

2. If you are close to power lines, you _____first call your electrical utility company and they
will assist you.

3. A painful non-fatal shock __ occur during the time that it takes for the GFCI to cut off
the electricity so it is important to use the GFCl as an extra protective measure rather than a
replacement for safe work practices.

4. If the GFCl is working properly, the light __ go out.

5. Electricity _____ be either "static" or "dynamic."

Task 2. Look at the picture; match the names of the body part with the words.

TonoBa head
VYxo

hair

I'na3 QU ~ eye
es mouth \J ___— nhose
ITnedo =z

neck T
I'pynHas KjieTka R . looin
Pyka chest shoulder
Kucre T breast
JIokoTh T
[Manen pyxu N TTT—arm
ITaner Horn finger ; ,
3y6 o ~ hand
Jlonwrkka /
I'pyne . —
Koneno hip leg
Hora knee
Crynsst —— ankle
benpo — foot
Pot toe - Adda247

Bonocer



BHyTpeHHME OpraHbl
Mosr
Jlerkue
[[uToBUIHAs Kene3a
[Toukn
Kenynok
[Tomxenmynounas xemnesa
MoueBoii my3bIpb
PenponykruBHas cucrema
ITeyenp
Kumeunuk
BuioukoBas xernesa
Hocornorka

Cepaue

THE HUMAN BODY

Internal organs

a NASOPHARYNX
“ LUNGS

‘: a coners
'

PANCREAS

BLADDER

Task 3. Read the texts and find the

following sentences in English.

-An electric shock
occurs when
someone comes in
contact with an
electric energy
source.

or

°It is the physiological

reaction or injury
caused by electric

THYROID

. ®

THYMUS GLAND

m NG
———— AddaR4l7

Electrical Shock | Lineo-ground fault

The body becomes part .-
of an electrical path.

Broken L . '
Terminal —. "8 =Ll x

energizes metal parts. |

Il Grounded |

current !
(AC/DC) passing j Oblector yig
through the human i Surface Ji§
bady Copyrighl M2 Hl;u Hal Enbrpisas, e, ::j..:-i :
I . 25

Table 1. Physical Effects at Selected
Currents'®

Current (mA) Response

0.2-2 “Electrical” sensation

1-2+ Painful shock

3-5 Let-go threshold for children

6-10 Minimum let-go threshold for adults

22 99% of adults cannot let go

10-20 Tetany (contact area)

20-50 Tetany (respiratory muscles)

50-100 Ventricular fibrillation




What are the hazards?

The main hazards of working with electricity are:

= electric shock and burns from contact with live pars
= injury from exposure to arcing, fire from faulty electrical equipment or installations

= explosion caused by unsuitable electrical apparatus or static electricity igniting flammable vapours or
dusts, for example in a spray paint booth

Electric shocks can also lead to other types of injury, for example by causing a fall from ladders or scaffolds
efc.

What kinds of injuries result from electrical currents?

People are injured when they become part of the electrical circuit. Humans are more conductive than the earth (the ground we stand on) which means
if there is no other easy path, electricity will try to flow through our bodies.

There are four main types of injuries: electrocution (fatal), electric shock, burns, and falls. These injuries can happen in various ways:

i A o e

9.
10.
11.

« Direct contact with exposed energized conductors or circuit parts. When electrical current travels through our bodies, it can interfere with the
normal electrical signals between the brain and our muscles (e.g., heart may stop beating properly, breathing may stop, or muscles may spasm).

When the electricity arcs (jumps, or "arcs") from an exposed energized conductor or circuit part (e.g., overhead power lines) through a gas (such
as air) to a person who is grounded (that would provide an alternative route to the ground for the electrical current).

« Thermal burns including burns from heat generated by an electric arc, and flame burns from materials that catch on fire from heating or ignition
by electrical currents or an electric arc flash. Contact burns from being shocked can burn internal tissues while leaving only very small injuries
on the outside of the skin.

« Thermal burns from the heat radiated from an electric arc flash. Ultraviolet (UV) and infrared (IR) light emitted from the arc flash can also cause
damage to the eyes.

An arc blast can include a potential pressure wave released from an arc flash. This wave can cause physical injuries, collapse your lungs, or
create noise that can damage hearing.

Muscle contractions, or a startle reaction, can cause a person to fall from a ladder, scaffold or aerial bucket. The fall can cause serious injuries.

Cynoporu —

ITopor —

OuOPHILIALIMS KETYTOUKOB —

Haxopasiuecs noj TokoM (HanpsbKeHUEM ) 4acTH —
CMepTenbHOe MopakeHHEe dIEKTPUIECKUM TOKOM (1 ci10BO) —
Bocnnamensiemblie napsl —

Tepmuueckue 0Koru —

Benbimka gyru —

Peakuus ucnyra —

IToBpeauTs ciryx —

JIronbpka aBTONOIBEMHHUKA —



Task 4. Read the safety rules and translate them into Russian:

Ortuert o BeITOTHEHHOM 113!
1. Yopaxuenus 1,2,3,4.



I'1occapuii mo rTepMuHam:

GLOSSARY

Words in italics are mentioned elsewhere in the Glossary

a.c. An abbreviation for alternating current

accumulator An electrical storage battery, that 1s, a battery which can
be recharged by passing direct current through 1t

alternating current A current which alternately flows in one direction
and then in the opposite direction

alternator An alternating current generator

ammeter An instrument for the measurement of electrical current

ampere The unit of electrical current

ampere-turn The unit of magnetic field intensity (H) or magnetising
Jforce, which 1s calculated from amperes x turns on the coil; since «turns» are
dimensionless, it 1s given the unit of the «ampere» by electrical engineers

anode (1) In a diode it is the electrode by which the current (hole flow)
enters; (2) In electrolysis, it is the electrode to which negative ions are at-
tracted

apparent power In an a.c. circuit, it is the product, volts x amperes (or
the volt-ampere [VA] product)

average value The average value of an alternating wave. An alternative
name 1s mean value

back em.f. The em.f induced in an inductor when the current
through it changes

capacitance The property of a capacitor which enables it to store elec-
trical charge

capacitive reactance The opposition of a capacitor to the flow of alter-
nating current. No power 1s dissipated in a pure capacitive reactance. Symbol
X, measured in Ohms

capacitor Consists of two conducting surfaces or "plates’ separated by
an insulating dielectric, which has the ability to store electric charge

cathode (1) In a diode, it 1s the electrode by which the current (hole
flow) leaves: (2) In electrolysis, it 1s the electrode to which the positive jons
are attracted

cell Converts chemical energy into electrical energy

circuit An interconnected set of conductors

coercive force The magnetising force needed to demagnetise completely
a piece of magnetised material



complex wave A wave which contains a findamental frequency together
with a number of harmonic frequencies

conductance Reciprocal of resistance. Symbol G, and measured in Sie-
mens (S)

conductivity Reciprocal of resistivity

conductor An element which freely allows the flow of electric current

core loss Energy loss in an electrical machine as a result of the com-
bined effects of hysteresis loss and eddy current loss

coulomb The unit of electrical charge, symbol C

current Rate of flow of electrical charge. Symbol I, and measured in
amperes (A)

d.c. Abbreviation of direct current

depolarising agent A chemical included in a cell to prevent polarisation

dielectric An insulating material which separates the plates of a capaci-
tar

diode A two-electrode device, the electrodes being the anode and the
cathode

direct current Current which flows in one direction only, that 1s, a uni-
directional current

eddy current Current induced in the iron circuit of an electrical ma-
chine because of changes in magnetic flux

efficiency Ratio of the power output from a machine or circuit to its in-
put power; expressed as a per centage if the ratio is multiplied by 100, and is
dimensionless

electric field intensity The potential gradient in volts per metre in the
material

electric field intensity The potential gradient in volts per metre in the
material

electric flux A measure of the electrostatic field between two charged
plates; measured in coulombs

electric flux density The amount of electric flux passing through one
square metre of material

electrode (1) In a semiconductor device it 1s an element which either
emits current or collects it; (2) In an electrolytic cell 1t 1s a metallic conductor
where the fons give up their charge

electrolysis A chemical change brought about by the passage of direct
current through an electrolvte

electrolyte A substance which, when dissolved, produces a conducting
path in the solvent (which may be water)

electromagnet A current-carrying coil with an iron core

electromagnetic induction The production of an e.m.f. in a circuit, ans-
ing from a change in the amount of magnetic flux linking the circuit



electromotive force The p.d. measured at the terminals of a cell, battery
or generator when no current 1s drawn from it; abbreviated to e.m.f. and
measured in volts
electron A negative charge carrier, and a constituent part of every atom
e.m.f. Abbreviation for electromotive force
farad The unit of capacitance, symbol F; submultiples such as the
microfarad, the nanofarad and the picofarad are in common use
Faraday's laws (1) The laws of electrolysis relate to the mass of sub-
stance liberated in the process of electrolysis; (2) the law of electromagnetic
induction relates to the induced e.m.f in a circuit when the magnetic flux as-
sociated with the circuit changes
ferromagnetic material A material which can be strongly magnetised
in the direction of an applied magnetising force
field winding A winding on an electrical machine which produces the
main magnetic field
frequency The number of oscillations per second of an alternating
wave; measured in hertz (Hz)
full-wave rectifier A circuit which converts both the positive and nega-
tive half-cycle of an alternating current wave into direct current (more pre-
cisely, unidirectional current)
fundamental frequency The frequency of a sinusoidal wave which is
the same as that of the complex wave of which it is a part
cgalvanometer A moving-coil meter used to measure small values of
current
generator An electromechanical energy converter which changes me-
chanical energy into electrical energy
half-wave rectifier Converts one of the half-cycle of an a.c. waveform
into direct (unidirectional) current, but prevents current flow in the other half
cycle
hard magnetic material A material which retains much of its magnet-
ism after the magnetising force has been removed
harmonic frequency A multiple of the fimdamental frequency of a
complex wave
henry Unit of inductance, symbol H
hertz Unit of frequency, symbol Hz; equal to 1 cycle per second
hole A positive charge carrier; can be regarded as the absence of an efec-
tron where on would normally be found
hysteresis loss Energy loss caused by the repeated reversals of magnetic
domains in a ferromagnetic material in the presence of an alternating mag-
netic field



impedance Total opposition of a circuit to the flow of alternating cur-
rent; symbol Z, measured in ohms
induced e.m.f. e.m.f. induced in a circuit either by a changing magnetic
flux or by a strong electric field
inductance A measure of the ability of a circuit to produce a magnetic
field and store magnetic energy
inductive reactance The opposition of a pure inductance to the flow of
alternating current; no power is dissipated in an inductive reactance; symbol
A, measured in ohms
inductor A piece of apparatus having the property of inductance
insulator A material which has a very high resistance to the flow of
electrical current. Ideally, no current flows through an insulator
internal resistance The resistance 'within' a cell, battery, generator or
power supply
invertor A circuit which converts direct voltage or direct current into
alternating voltage or alternating current
ion An atom or molecule which 1s electrically charged: can be either
negatively or positively charged
ionisation The process by which an atom is converted into an ion and
electron
joule The unit of energy equal to 1 watt x 1 second
junction The connection of two or more wires in a circuit; node 1 an al-
ternative name
lamination A thin sheet of iron, many of which are grouped together to
form a magnetic circuit; used to reduce eddy current
magnetic circuit An interconnected set of ferromagnetic branches in
which a magnetic flux 1s established
magnetic coupling coefficient A dimensionless number having a value
between zero and unity which gives the proportion of the magnetic flux
which arrives at a second (secondary) coil after leaving the primary winding;:
symbol k
magnetic domain A group of atoms in a ferromagnetic material which
form a localised magnetic field system
magnetic field intensity The mm.f. per unit length of a magnetic cir-
cuit; symbol H; measured in ampere-turns per metre or amperes per metre
magnetic flux A measure of the magnetic field produced by a perma-
nent magnet or electromagnet, symbol @; measured in webers (Wb)
magnetic flux density The amount of magnetic flux passing through an
area of | m': symbol B, measured in tesla (T)
magnetising force An alternative name for magnetic field intensity



magnetomotive force The «force» which produces a magnetic flux;
symbol F, measured in ampere-turns or amperes; abbreviation m.m.f.

mean value The average value of an alternating wave

mutual inductance The property of a system which causes a change of
current in one circuit to induce a voltage in another circuit

negative charge carrier An electron

non-linear resistor A resistor which does not obey Ohm's law

n-type semiconductor A semiconductor material which has been
wdoped» so that it has mobile negative charge carriers

ohm The unit of electrical resistance or impedance, symbol 2

ohmmeter A moving-coil instrument used to measure resistance

Ohm's law This states that, at a constant temperature, the current in a
pure resistor 1s directly proportional to the p.d. across it

parallel circuit A circuit in which all the elements have the same volt-
age across them

p.d. Abbreviation for potential difference

Peltier effect When a current flows in a circuit consisting of dissimilar
semiconductors or metals, the Peltier effect describes why one junction is
heated and the other 1s cooled

periodic time The time taken for one cycle of an a.c. wave to be com-
pleted

permanent magnet A piece of ferromagnetic material which has been
permanently magnetised. Both its remanence or retentivity and its coercive
force are high

permeability The ratio of the magnetic flux density (B) in a material to
the magnetic field intensity (H) needed to produce it. Also known as the abso-
lute permeability of the material. Symbol p, measured in henrys per metre
(H/m)

permeability of free space The permeability of a vacuum (or, approxi-

mately, of air),
symbol pp= 47 x 107 H/m
permeability (relative) The ratio of the absolute permeability of a mag-

netic material to the permeability of free space: symbol p, . and is dimen-
sionless

phase angle The angular difference in degrees or radians between two
sinusoidally varying quantities or between two phasors

piezoelectric effect The production of an e.m.f. between two faces of a
crystal when it 1s subject to mechanical pressure. The effect 1s reversible

polarisation A chemical effect in a cell which causes the anode to be
coated with hydrogen bubbles



pole (1) A terminal of a cell; (2) one end of a permanent magnet or an
electromagnet

poly-phase supply An a.c. supply having many («poly») phases; the
three-phase supply 1s the most popular type

positive charge carrier A hole

potential A measure of the ability of a unit charge to produce current

potential difference The difference in electrical potential between two
poimnts 1n a circuif

potentiometer (1) A resistor having a slhiding contact; (2) a device or
circuit for comparing electrical potentials

power The useful output from an electrical machine and the rate of do-
ing work; symbol P, measured in watts (W) or joules per second

power factor The ratio in an a.c. circuit of the power in watts to the ap-
parent power in volt-amperes

primary cell A cell which cannot be recharged

p-type semiconductor A semiconductor material which has been
«doped» so that it has mobile positive charge carriers (holes)

Q-factor The «quality» factor of a resonant circuit; 1t indicates, in a se-
ries resonant circuit, the value of the voltage «magnification» factor and, in a
parallel resonant circuit, the value of the current «magnification» factor

radian An angular measure given by the ratio of the arc length to the ra-
dius; there are 27 radians in a circle

reactance The property of a reactive element, that is, a pure capacitor or
a pure inductor, to oppose the flow of alternating current; power is not con-
sumed by a reactive element

reactive volt-ampere Also known as reactive «power»: associated with
current flow 1n a reactive element; «real» power 1s not absorbed; symbol (,
measured in volt-amperes reactive (VAr)

rectifier A circuit which converts alternating voltage or current into di-
rect (unidirectional) voltage or current

rejector circuit A parallel resonant circuit which has a very high resis-
tance to current flow at the resonant frequency, that is, it «rejects» current
reluctance The ratio of the magnetomotive force (F) in a magnetic cir-
cuit to the magnetic flux (@) in the circuit; it 1s the effective resistance of the
circuit to magnetic flux: symbol S, measured in ampere-turns per weber or in
amperes per weber

remanence The remaining magnetic flux in a specimen of magnetic ma-
terial after the magnetising force has been removed; also known as the resid-
ual magnetism or retentivity

residual magnetism Another name for remanence



resistance A measure of the ability of a material to oppose the flow of
current through it; symbol R, measured in ohms

resistivity The resistance of a unit cube of material, calculated by resis-
tancexarea/length. Symbol p, measured in ohm meters (£2-m)

resistor A circuit element having the property of resistance

resonance The condition of an a.c. circuit when it «resounds» or reso-
nates in sympathy with the supply frequency; the impedance of the circuit at
this frequency is purely resistive

resonant frequency The frequency at which the circuit resonates. Sym-
bol oy (rad/s) or f; (Hz)

retentivity Another name for remanence

rheostat A variable resistor

r.m.s. Abbreviation for root-mean-square

root-mean-square The a.c. value which has the same heating effect as
the equivalent d.c. value; abbreviated to r.m.s. and also known as the «effec-
tive value»

saturation (magnetic) The state of a ferromagnetic material when all
its domains are aligned in one direction

secondary cell A cell which can be recharged by passing d.c. through it

secondary winding The winding of a transformer which is connected to
the electrical load

Seebeck effect The em.f between two dissimilar metals when their
junctions are at different temperatures

self-inductance An alternative name for inductance

semiconductor A material whose conductivity is mid-way between that
of a good conductor and that of a good insulator

semiconductor junction A junction between an n-fype semiconductor
and a p-type semiconductor, a diode has one p-n junction, and a junction
transistor has two p-n junctions

series circuit A circuit in which all the elements carry the same current

series resonant circuit An a.c. series circuit containing reactive ¢le-
ments which resonates with the supply frequency. Known as an acceptor cir-
cuit, 1t has a low impedance at resonance, so that the resonant current 1s high,
Le., it 'accepts' current. The voltage across each of the reactive elements (in-
ductance and capacitance) is higher than the supply voltage

shunt An alternative name for parallel connection

soft magnetic material A magnetic material which easily loses its
magnetism : its coercive force is low

solenoid A coil with an air core



OnpenesieHnsi HEKOTOPBIX CUMBOJIOB M €IMHUIL:
DEFINITIONS OF SOME SYMBOLS AND UNITS

,a —areainm’
— magnetic flux density in tesla (T)
- capacitance in farads (F)
— unit of electrical charge (coulombs)
— electric flux density in coulombs per square meter (C/m”)
— diameter and distance in metres (m)
. e —em.fl orpd. involts (V)
— electric field intensity or potential gradient in volts per metre (V/m)
— base of Naperian logarithms = 2.71828
— magnetomotive force in ampere-turns or in amperes (A)
— mechanical force in newtons (N)
— unit of capacitance (farads)
= frequency in hertz (Hz)
— resonant frequency in hertz (Hz)
— conductance in Siemens (5)
— magnetic field intensity or magnetising force in ampere-turns per
metre or amperes per metre (A/m)
— unit of inductance (henrys)
- current in amperes (A)
— imaginary operator (complex numbers)
— magnetic circuit coupling coefficient (dimensionless)
— self-inductance of a magnetic circuit in henrys (H)
— length in metres (m)
— mutual inductance between magnetic circuits in henrys (H)
— number of turns on a coil
N.n - speed of rotation of the rotating part of a motor in revolutions per
minutes (rev/min) or revolutions per second (rev/s)

mEE Tt EEAD AN R
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P — power in watts (W)
Q - electric charge of electrostatic flux in coulombs (C)
Q  —reactive volt-amperes (VAr) in an a.c. circuit

R.r —resistance in ohms (Q)

S — magnetic circuit reluctance (resistance to flux) in ampere-turns per
weber or amperes per weber (A/Wb)

S — volt-amperes (VA) in an a.c. circuit

T - periodic time of an alternating wave in seconds (s)

t — time in seconds (s)



V,v —voltage or p.d. in volts (V)

W —energy in joules (J) or in watt seconds (W s)

— capacitive reactance in ohms (£2)

— inductive reactance in ohms (£2)

— impedance of an a.c. circuit in ohms (£2)

- temperature coefficient of resistance in (°C) ™'

— absolute permittivity of a dielectric in farads per metre (F/m)

— permittivity of free space = 8.85x10™" F/m

— relative permittivity of a dielectric (dimensionless)

— efficiency of an electrical machine

— temperature in °C or K

— angular measurement in degrees or radians

— absolute permeability of a magnetic material in henrys per metre (H/m)

- permeability of free space = 4nx10” H/m

— relative permeability (dimensionless)

—a constant = 3.142

- resistivity of an electrical conductor in ohm metres (£2 m)

— conductivity of a conductor in Siemens per metre (S/m)

Xm — magnetic susceptibility (dimensionless); it is ratio of the magnetic po-
larization J divided by the magnetic flax density; the relative permeabil-
ity pr and the magnetic susceptibility y are connected by:  p,=1+7y

® - magnetic flux in webers (Wb)

N g
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w — angular frequency in rad/s of an a.c. supply
®@  —speed of rotation of the rotating part of an electric machine in rad/s
@y —resonant frequency in rad/s

x  —infinity symbol
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