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CHAPTER 1
Safety Precautions
INTRODUCTION
. How a person gels shock?
Ans. Whenever current flows through the body of a person, he gets shock.
{2. What is the general voltage in the house?
Anr 230 volts. _
@ What is the lowest recorded voltage, when a person starts feeling
some sensation of electric shock?
Ans. About 30 volts.
.  How the safety is ensured?
Ans. By observing the safety precautions in operations and handling of an
electrical appliance.
(. How the safety of electrical appliances and electrical wiring is
ensured?
Ans. It can be ensured by three ways—proper insulation, good earthing and
by providing a fuse in the circuit,
(). What are the precautions you will observe while handling an
electrical appliance?
Anms. 1. Never temper with any electrical appliance or any electrical gear.
2. Make sure that the appliance is properly carthed.
3. The cable insulation should be sound.
4, Mever disconnect the appliance by pulling out ﬂembtc cable.
5. Before handling a poftable appliance make sure that it s dis-
connected; merely switching off is not enough,.
. What are the main precautions to be observed while working on
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Ans,

Ans.

Ans.

Ans,

Ans,

Ans.

Q.

Ans.
Ans.

Ay

1. Nevertouch an overhead line conductor unless you are sure that it
is dead and properly earthed.

2. Mever energize the line of a conductor unless you are sure that all
is clear and there is no one working on the line.

3. Mever forgel to put on safety belt when you are working on a pole
or tower or overhead line,

4. Short-circuit the OH line before starting work on the line.
Cienerally a chain is used for this propose if the line is dead.
5. use rubber gloves.
What precautions will you observe while charging a battery?
|. Keep proper ventilation.

1. When the cells are being charged, never bring a naked flame near

3. While mixing sulphuric acid to water, always add acid 10 the water

that too drop by drop from the sides of the container and not vice
VErsd.

If the site of working is at a far distance from the place of switch,
what precaution will you take?

Off the switch and put a plate “Men at work” on the switch so that no
one should operate it and also take off the fuses.

Is it necessary to put off the switch belore replacing the blown fuse?

Yes, otherwise if the fuse mehed because of earth fault or short-circuit,
it will again blow off as soon as it is replaced and may cause damage to
the operator; so for the sake of safety it should be replaced only after
putting the switch off. ¢

Is there any safety provided by the manufacturer so that the fuse
may nol be laken out unless the switch is of 7

Y es, some mechanical arrangement is provided withthe cover and base.
It will only permit to take out the fuses if the 5w:ilct}£ off.

What precaution should be taken while the ladder is in use?
Ladder must be held by another person on the ground so that it may not
slip down

Is it advisahle to tie wire or rope with the electric pole lor drying
out the clothes ete.?

Mever, In case of earth fault or leakage, it may give shock.

Should we throw water in case of the electric fire?

Never.

What precautions should be taken in case of electric fire?

1. First of all put the main switch off if it is on and is within your
approach, disconnect the supply immhediately.

Salety Precaulions 3

Throw or pour dry sand on the place where the fire took place.
Use fire extinguisher and that too after being sure that it is suitable
for that purpose.

4. Inform doctor in case of any casualty and to the nearest substation
also. -

epd

THEATMENT OF ELECTRIC SHOCK

. While a person is in contact with the electric shock, should he be

Ans.

0.

Ans,

Q.
Ans.

Ans.

Q.

Ans.

£

Any,

Q.

Ans,

Q.

Anx,

removed by pulling his arm?
Mever do it.

How he should be removed from the electric contact?

Either by pushing him with the help of a wooden rod or any other dry
wood. Or insulate yourself on the dry paper or dry wooden article or any
other suitable insulating medium like dry clothes and puil or push him
and remove from the contact. Put off the switch immediately.

In case of electric shock what precautions would you observe?
Removal from the contact.

Sending for the doctor.

Informing about the accident to the nearest substation.

Also trying for anificial respiration until doctor comes, if it 15
needed.

Should something be given to a person to drink when he is un-
conscious?

Never give anything to drink when the patient is unconscipus,

Should the artificial respiration be stopped as soon as the patient
starts rebreathing?

Na, but it should be continued for some more time.

In case of OH line, which points should be carthed?

According to the Rule No. 90 of IER, all metal supports of OH and
metallic fittings attached thereto shall be permanently and efficiently
earthed. For this purpose a continuous earth wire shall be provided and
securely fastened to each pole and connected with earth ordinarily a
four points in every 1.61 km (1 mile).

What preventive precautions should be taken to aveid electric
shock? _
Proper insulation, proper handling, proper earthing and proper use
What are the different methods for artificial respiration?
Generally these arc :

1. Schafor's method

o Bk b e
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4 Viva Voce in Electrical Engineering

Ans.

Ans,

2. Neilson's method
3. Mouth to nose method.,

How the pressure is applied on the patient in Schafor’s method?

- Keeping both hands on the back of the patient spread your fingers and

thumb teuching cach other. Now lean over the patient forward and apply
steady pressure gently.

How much should be the frequency of operation?
It should be 15 times in a minute.

How long it should be continued?

. Till the doctor comes or he breaths.

Where the Neilson’s method is adopted?

. 11 the burns have taken place on the front position then this method i

adopted.
What is the position of head in this method and how it is done?

. In this method, the head should fall back, open his mouth and take out

the tongue. Place a pillow or his coat rolled up beneath his shoulders so
that his head falls back.

How the arms be kept in the Neilson's method?

- The arms should be held just below the elbow and draw his arms over

his head until horizontal.
How much time the hands be retained in the horizontal position?

. For two seconds.

What should be the frequency of operation?

- Same, 15 times in one minute.

What should be the position of the patient in case of mouth to nose
method?

. Lay him down as in case of Neilson's method and his chest upward.

How this mouth to nose method is done?
Take a deep breath of fresh air and blow into the nose of the patient.
What precautions in this test should be observed?

I The nose should be cleaned properly.

1

4. The patient should not be a patient of T.B. or any other infectious
discase, . :

What should be the frequency of the operation?
Al least 12 times in a minute.
Can you give some important eauses of accidents?

Generally the accidents do not just happen, they are caused. Some of
the reasons may be disregard of safety (that includes unawareness,

Ansg.

Anr,

Ans,

Anrg.

Ans,

.
Ans,

Salety Precautions §

negligence or overconfidence), unidy conditions of workshop, in-
adequate illumination, improper use of tools elc.

What type of injury is caused due to rough surface, jagged edge or
splinters of sharp or pointed projections?

Cuts or abrasions,

What are ten general safety precautions?
General safety precautions can be said as under

1. Switch should always be put on the positive or live conductor.

2. Theinterlockings in no case be interrupted unless it is essential and

that too if you are authorised to do so.

3. Never tamper the interlocki ngs, e.g., main switch and other safety

equipments, because these are for your safety,

4. All the metallic pants of the equipments, installation and machine
except current-carrying conductor must be properly earthed,
Always try to use insulated wools.

Never disconnect a flexible lead just by pulling it. -

Three-pin plug tops be preferred because it has the earth lerminal

which is an essential part of electricity.

8. Never energise a line or live wire unless you are sure that every-
thing is clear and there is nobody working on it

9. Never forget to put on your safety belt when you are wﬂrking an
an overhead line. '

10. When you are repairing any appliance or equipment or machine
approach should be systematic. Do not proceed haphazardly,

=1 Eh LA

Should we rush to doctor immediately just after the patient gets
shock or start first aid?

First attend the patient, start first ald and arranee somebody to rush for
doctor.

Why the use of water Is condemned for electric fire?

Because water is a conductor of electricity so the risk of eleciric shock
be avoided at every cosu

How will you replace a blown fuse?

First off the main switch, check the condition of melted fuse element
Test the circuit for earth fault, place the wired grip into its housing, cover
it and then on the main switch that too standing by a handle side not in
front.

Which types of tools will you prnﬁr to use?
Insulated tools.
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OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

1. The supply voliage used for domestic purposes is ......

{a) 110-120 V
(c) 220-230 V

(b) 120-130V
(d) 400-440V.

2. Inindustrial work ...... supply is used in India.

{a) 400V, 50c/s
{c) 110V, 50cfs

(b) 220V, 40c/s
(d) 440V, 40 cfs.

3. The overhead line should be short-circuited by ...... if it is dead.
{(a) achain (b) copper wire
{c) the insulated wire (d) the safety belt.
4. Use ... in case of electric fire.
(a) dry sand (b) wet sand
{c) carbon powder {d) water.
5. Add ...... into sulphuric acid to prepare the electrolyts for battery
charging.

{a) ordinary water

(€)

6. A person should be removed from the electric contact by

(a)

{b) salty water

distilled water {d) dirty water,

pulling him from his arm

(b) pulling him from his hair

(c)

pulling him from his wet clothes

(d) pulling him from his dry clothirig and insulating yourself.
7. While preparing anelegéwolyte . .....

(a)

maintain good ventilation

(b} never bring a naked light near the place

()

add acid to water and not vice versa

(d) maintain good ventilation; never bring a naked light near the place

of preparation and add acid 1o water.

8. While a person is using a ladder it should be ... ...

(a)
(b)

fc)
{d)

stopped against 1h:-wa]E'un|.y

should be held in position by at least a person standing near the feet
of ladder

should be tightened by a rope
left free. i

10.

Safety Precautions

. 'While disconnecting a portable equipment from the line ......

(a) mever disconnect just by pulling the flexible cord
(b) disconnect by pulling the cord
(c) merely switching off is sufficient

(d) switch off and never disconnect just by pulling the flexible cord.

Use ...... and ...... while working on OH line.
(&) insnlated tools, gloves

(b) safety belt, gloves

(c) safety belt, insulated tools and rubber gloves
{d) safety belt, insulated tools.
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CHAPTER 2

Electrician Tbnls

Ay

Arns.

Ans,

Ans,

A s,

Ans

[
A,

Ami.

0.

INTRODUCTION

Name the tools which are commonly used by an electrician?
Insulating pliers, screw driver, cutier, pocker, drill machine, cold chisel,
hammer, firmer chisel, line wester, hand saw, ete.

Is it necessary to use an insulated pliers by an electrician?

Yes, because an electrician has 1o work for electricity, sometimes on the
running line also so only the insulated tools should be preferred.
What cares and maintenances are required for an insulated combi-
nation pliers?

Don't cut steel wires or any hard substance with the pliers, don't hold
much celd or hot substances, don't use it as hammer,

The insulation should be maintained properly intact and should be
sound and strong. Oil it when required.

What are the different sizes of pliers?
These are available in length as 15 em, 20 em, 25 cm, ete.

What is a screw driver?

It is a 100l which is used to tighten or loosen the screws or bolts. These
arc also available in length like, 6 cm, 15 cm, 25 cm, ete.

What for a pocker is used?
1o make the pilot holes for screw tightening.
Name the toal which is used for cutting the wooden article?

Hand saw or 1enon saw.

Can a hand saw be used for cutting conduit pipe?
No, hacksaw 15 used for this purpose.

Name the tool used for sharpening the hand saw?

8
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_Ans. Triangular file.

.  What are the types of the chisels?

Ans. These are cold chisel which is used for making holes ordigging channels
in the walls etc., and firmer chisel which is used for wooden articles,

(.  How the firmer chisels are available in the market?

Ans. According to the width of the blade.

€. What are the different sizes available?
Ans. It varies from 1.25 cm 10 2.54 cm,

. What is mallet and where it is used?

Ans. Itis a hammer made from wooden block and it is used for straightening

the metallic sheets, striking the firmer chisel and fitting the electric
machines, like motor etc.

Q.  What for the rawl plug tool is used?

Ans. Itis made of steel and is used fnrl making holes in the stones, walls or
on concrete wall, ete.

Q. What for siock and die set is used?

Ans. It is used the making threads on the conduit pipes,

@.  Can you use the jaws of different sizes?

Ans. Yes.

Q. How are the sizes taken and what are common?

Ans. The sizes are taken according to the diameter of the jaws. These are
available in 14", 34", 17 and 114" sizes erc.

Q.  What precautions should be taken while threading a conduit pipe?

Ans. Apply oil for lubrication, move in both directions forward and backward
" 50 that the threading is easy and fine. Tight slowly, so that heavy cut
may not disturb the joint of pipe, after that clean the threading.

(.  Name the file used on wooden article?
Ans. Rasp cut file,

.  What are the general types of hammer?
Ans. Ballpein, straightpein, crosspein,

Q. Name the vice used for drawing wires of the line?
Alm'. Diraw vice.

(2.  Name the tool used lor measuring the gauge of conductors?
Ans. SW.G.

2


Home
Typewriter
Want to Get Free Engineering Books Related To EEE Background Just Join our Facebook Group
Join our Group

https://www.facebook.com/groups/engineeringebooks/

10

10.

{a) steel fi. rule

() pipe for threading purpose.

Viva Voce in Elecirical Enginearing

- OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

(b) steel tape

(c) 5.W.G. (Standard Wire Gauge) &y

(d) Four fold wooden fi. rule.

Which tool is used for pulling, cutting, hl.li:sling and wrapping purposes?
{a) Screw driver (b) Insulated combination pliers
(c) Side cutter (d) Gas pliers.

Which file is used for sharpening the teeth of a hand saw”

{a) Rasp cut file (b} Flat file

(c) Triangular file {d) Round file.

Which tool is used for hammering the nails?

{a) Screw driver (b) Mallet
(c) Pliers {d) Hammer.
Firmer chisels are available in the market according to the ......

(a) length of the blade L
(c) thickness of the blade

(b) width of the blade
{d)} complete length of the tool.

. Forthreading the conduits ...... is used,

(a) stock and die set (b) internal die set
(¢} hacksaw (d) spanner set.
Which tool should be used for tightening the screws?
(2} Firmer I;:I_]isl;l (b) Screw driver
{c) Combination pliers {d) Pocker.

. Which tool chould be used for making holes for gitties?

(a) Screw driver (b} Firmer chisel
{e) Cold chisel (d) Pocker.
. - Draw vice is used for tightening the ......

{a) straight joint of P.V.C. wire. (b) 0.H. conductors.

{dy bolt for machine foundation.
The use of combination pliers be discouraged for ......

{a) cutting the wires (b) twisting the wire

{c) skinming the conductors (d) hammering the objects.

CHAPTER 3
~undamental Units
INTRODUCTION

. How many system of units are generally used in Engineering?

Ans. Generally four.

2. Name the different systems of units?

Ans. C.GS.,FP.5,MES.and 5.L system.

Q.  What is C.G.5. system?

Ans. The system of unit in which length is expressed in centimetre, weight
or mass in grams and time in seconds. :

Q. Nlmﬂmsjiumlnwhi:i:hn:thhmﬂmndlnMw ht in

*  pounds and time in seconds? "

Ans. F.P.S. system.

Q. What is MKS system?

Ans. Tt is the system of engincering units in which length is measured in
metre, weight in kilogram and time in seconds.

Q. Define MKSA system?

Ans. It has four units—the length, mass, time and the current measured in
meires, kilograms, seconds and amperes, respectively.

.  What is 5.1 system of units?

Ans. It is nothing but the rationalized MKSA system. It has six units—the
length, the mass, the time, the current, the thermodynamic temperatire
and luminous intensity measured in metres, kilograms, seconds,
amiperes, kelvin and candela, respectively, Y ATIEp.L

@ Define matter?

Anmns,

Matter is that which occupies some space, has some weight and can be
felt by one or more of our senses. ' -

d 11
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12 Viva Voce in Electrical Enginaering

Q.
Ans.

.
Ans,

What is mass?
Mass is the quantity of matter contained by a body.

What is the dilference between mass and weight?

Mass of a body does not change whereas the weight of body changes
from place to place. A body will have different weight at different
places.

What is speed?

. It is the rate of change of motion of a body in any direction. It 1s

represented in km'hr, cmysec etc.

Q.  What is difference between speed and velocity?

Ans. Inspeed the direction is not mentioned whereas in velocity the direction
is given. The speed is a scalar quantity and velocity is a vector quanuty.

(2.  What is acceleration?

Ans. Tt is the rate of change of velocity. The unit is misec” or cmfsec”,

@.  What is retardation?

Ans. The negative acceleration is known as retardation.

{2.  What is the unit of retardation?

Ans. Same as or cm/sec”,

(2. Whatis the lorce?

Ans. Foree can be defined by the eifects it exhibits. So the force is that which
changes or tends to change the state of rest or motion of a body.

2.  What is the unit of force?

Ans. [Itis Newton in MLK.5. system.

0. What is one Newton? :

Ans. Ttis the force which produces the acceleration of one metre per sec” in
one kg weight.

Q. Whatis work?

Ans. 'When aforce is applied on a body and the body moves through a certain
distance, work is said to be done.

OR

It can be defined as, “work is said to be done when a force acting on a
body causes it to move.”

(.  If the force acting and distance moved is given, how the work done
is calculated? :

Ans. Work done = Force % Distance.

.  What do you undersiand by the term torque?

Ans. The torque is defined as the turning and twisting moment of a force

about ils axis.

Fundamental Units 13

.  How the torgue is measured?
Ans. Itis measured by the product of the force and the perpendicular distance
from the line of action to the body.
Q. What is the unit of torque?
Ans. [t is Newton-metre.
Q.  Define heat and calorie?
Ans. Heat is the form of energy which produces the sensation of warmness
or coldness. [ts unit is calorie,
. What is one calorie?
Ans. One calorie is that much amount of heat which is required to raise the
temperature of one gram of water through one degree centigrade.
(.  What is temperature?
Ans. The temperature is the degree of hotness or coldness of a body. It is
measured by the thermometer.
@ How many general types of thermometer are there?
Ans. These are Centigrade, Fahrenheit, Reaumer and Kelvin,
.  Can you change a temperature of one scale to the another scale?
Ans. Yes.
.  How this can be changed or transferred?
Ans. By using the formula
C_E-32 R
5 9 4
2. What is the boiling point of water in °C, °F and *R?
Ans. Itis 100°C, 212°F and 80"R respectively.
.  What is the temperature which is same on °F and *C?
Ans, =407,
2.  What is the freezing point of water in “F?
Ans. 32°C.
Q. What is power?
Ans. It is the rate 'of doing work.
.  What are the units of power?
Ans. In mechanical engineering the unit of power is H.P., in electrical
engineering it is Watts. The bigger units are kW and MW.
.  What is one h.p.?
Ans. Ifany agent does the work at a rate of 550 ft 1b/sec or 33000 ft Ib'minute
then one H.P. is said to be consumed,
.  How much walts are equal to one h.p.?
Ans. 1 HP = 746 Wans.
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0.

Ans,

Ans,

Ans.
Arng,

Ans.

Ans.

0.
Ans.

Ans,

Ans,

Ans,

What are the formulae for calculating power?
W = (Current)” x Resistance

= Voltage x Current

_ (Voltage)®

Resistance .

If a heater has 400 £2 resistance and drawing a current of 2 Amp.,
what is the power consumed?
1600 Watts,
If two resistances one of more value and other of low value are
connected in parallel across same voltage, which one will consume
MOre power?
Low value resistance.
What is energy? |
It is capacity of doing work.
What is the unit of electrical energy?
It is watt sec or watt hour, kilowait hour.

What is one kilowait hour?

| KWh = Vot % Current % Time (hrs)

1000

riow energy and power are related?

Energy = Power ® Time.

If a bulb of 100 W lights for 20 hours how much units of electricity
is consumed?

2 units.

What is the law of conservation of energy?

It states that the total amount of energy of this universe is constant,
thought it may change its state from one form to another.

What are the Newton's laws of motion?

These are :

1. Every body continues in its state of rest or uniform motion in a
straight line unless it is compelled by some external force to change
its state.

2. The raie of change of momentum of a body is proportional to the
impressed force and takes place the same direction in which it is
applied.

3. Toevery action there is equal and opposite reaction. g

A man gets jerk when the vehicle starts. Which law [iappllub]!i'

. First law of motion.

To accelerate the speed of a vehicle whi-u:'llx law is enforced?

- In C.G.S. system of units the length and mass are expressed in

- InM.K.S. system of units the length, mass and time are expressed in

- The 5.1. derived units in mechanical engineering are

-+ Anelectric kettle takes 20 minutes to boj

Fundamental Units 15

Ans. Second law.

@ Why a ball after striking the wall comes back to the agen.
Ans. According to Newton's third law

of motion, to every action there is
equal and opposite reaction, ? §

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

- Which are the fundamental units?

{a) CGS,.FPS. andS]

(b) MK.S, MKSA and C.G.S.
(¢) FPS,MKSA and MKS, S

(d) C.GS5.,FPS. and MKS,
(a) metre ahd kilogram  (b) fLandkeg &=

(b} ft. and k
(e} km and gm P

{d} cm and gm,
(@) fkgandsee,. ) meve keandean

(b} metre, kg and sec,
(€} em, gm and sec,

{d) fi., b and sec.

- Apart from these three mass, length, and time, other three physical

quantities in the international system (5.1.) of units are
(a) current, voltage and resistance

(b) current, voltage and luminous intensity

(c) current temperature and luminous intensity

(d) current, temperature and voltage,

(a) newton, joules, pascal, walts and hertz
(b) newton, joules, henry, watts, pascal and heriz

(e) mewton, joule, coulombs, pascal, watt and h.p.
(d) None of the above

- If the voltage fed to an electric circuit is reduced to half, the power

consumed will reduced 1o
(a) 25%

by 100%
(c) 50% oy

(d) 75%

| some : .
the same water in 5 minutes ... quantity of water, to boil

(a) increase the length of resistance of heating element.
(h) increase the diameter of the wire of heating element.
(c) increase the insulation resistance,

(d) increase the capacity of the plug shoe,

- One horse power is equalto ...

Want to Get Free Engineering Books Related To EEE Background Just Join our Facebook Group

Join our Group


Home
Typewriter
Want to Get Free Engineering Books Related To EEE Background Just Join our Facebook Group
Join our Group

https://www.facebook.com/groups/engineeringebooks/

16

10,

1.

13

14,

15.

Viva Vioce in Electrical Engineering

{a) 746 waus
(el 740 waits

{b) 750 watts
{d} 756 watts,

. One B.OT. unit is equal w ...,

(a) 100K watls (b) 100 warts
(c) 1 walts (d) 10000 watts
One megaohm 15 equal to......

(2) 10" 0 (b) 10° Q

© 1wa (d) 10Q
Chouwse the comrect unil.

(#) Resistance is measured in ... (Ohm, Amp., Volts)

(b} Current is represented in ... (kWh, Amp., Ohm)

{c) The unit of poweris ... (Amp, Kelvin, Watts)

{d) The quantity of electricity is given in ... (Coul, Amp., Volts)
{e) ... is the unit of electric energy (kWh., KVARH, H.P.)
MName the instrument wsed for measuring

(a) Current ... (Ammeter/Voltmeter)

(b} Voltage ... (AmmeterVoltmeter)

{c) Frequency ... (Frequency meter/ Ammeter)

(d) Power factor ... (P.f. meter/Frequency meter)

(e} Power ... (Power factor meter™Wattmeter).

State true of false.

(a) E.m.f. represents electromotive force.

(b} P.D. represents potential difference,

() The property that helps the current to flow is known as conductance.

(d} Current is measured in Coulombs/sec,

() The unit of temperature is caloric.

Choose the correct instrument.

(a) Energy 1= measured by ... (Energy meter, Wattmeter, Ammeter)

(b} Temperature is neasured by ... (Wattmeter, Thermometer, Ammeter)

(c) Insulation resistance is measured by _.. (Ohm meter, Ammeter,
Megger)

(d} Earthresistance is measured by ... (Earthtester, Megger, Line tester)

(e} Voltage is measured by ... (Volimeter, Ammeter, Ohmmeter)

In C.G.S. system of unils, the Stoke is the unitof ......

(a) dynamic velocity (b) kinetic energy

(c) kinematic viscosity {d) None of the above.

- CHAPTER 4

Electrical Accessories

INTRODUCTION
What do vou understand by the electrical accessories?

. The materials used in wiring or in electrical engineering like switches,

plugs, holders, ceiling rose, fuses, etc., are known as electrical accessories,

Define the controlling accessories.

The accessories which are used to control the flow of current are called
controlling accessories, namely the switches, isolators and main switches
elc,

Mame the different switches?

. Single-way switch, two-way switch, intermediate switch, double pole

double-throw switch, double-pole iren clad main switch, double pole
iron clad main switch with fuses, triple pole main switch with and
without fuses, knife switch and bed switch, etc

Why the single way switch is named so?

Because it controls the flow of current in one way or one line i.e. oné
circuit only,

Why the two way switch is called the two way switch?

Because it controls the flow of current in two ways or two cireuits,

How many terminals are there in a two way swilch?

It has four terminals out of which two are short-circuited with a thick
strip or three terminals out of them one terminal with long strip on one
side so that the continuity can be maintained for two circuits (ways).

Where the two-ways switches are generally used?

. In staircase points.

Where intermediate switch s used?
When a point is to be controlled from more than two places.

17
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18 Viva Voce in Electrical Engineering

Q. Which switch is used J
Ans. Bell push. to control g bell point?

Q- How these switches arc connected ?
Ans. In series with the appliance,

2. Why the double pole iron clad main switch is named 507

Ans. Because it conl
Jec: rols both
simultaneously i ety =

2. Why generally in h
bot e ¥ in house wiring the main switch with neutral link is
Ans. The fuse is alwa £ason
Y5 connected on the phase wire and if b
:JE:‘:: melts, then the phase is disconnected not the newtral IIJ: e i

i us reducing

2. What are the ratin i
g5 of sin

Ans. 5 A, 250V and 15 A, 250 v_gle-wn: i

. Canyo
e ¥ ull-!elﬁd.liﬂ?swltl:hfurlsit,lm‘??

Q. Why 5 A switch tannot be used for 15 A, 250 v2

Ans. Because their terminals ang strips are designed only for 5 A and if
1

current will be more th ip wi
o | an 3 A the strip will melt out and the switch will

E-. l:ﬂl:l ]l'l]-u rmgqhta ) I]-tt )
is a single way switch? mbler switch (when it is covered) whether it
Ans. Yes secing from back, if
g it h I - _
if more then two way, %5 Iwo terminals then it
€ Whatis the name of th

position near the bed?
Ans. Bed switch.

+ve and —ve wires

15 single way and

e switch which is generally used in hanging

¢ What are the different types of triple pole main switches?

Ans. Triple pole iron clad main swi
i ttch (TPIC) wi ;
triple pole double throw iron clag main sjrn::lgh A0 WRhout fuses and

.  Wherea T.PLC main swi
- L] tth Is ?
Ans. On three phase line, e

Q-  Where D.PIC.is used?
Ans. In single phase or D.C. supply.
Q.  What are the different types of holder?

Ans, These are batten holder, pend
« pendant holder, brac
screw type holder, tube hE'; o o, bracket holder, angle holder,

. Name the holder which is
used to
Ans. Pendant holder, AN s =t

Electrical Accessories 19

Q. Whatdo you understand by the batten holder? ,
Ans. The holder which is used on the round block or on the flat surface is
called the batten holder,
Q. . Upto which wattage the batten holders are nsed?
Ans. 200W,
.  Above 200 W lamps gencrally which type of holders are used?
Ans. Screw types.
(. 'What is rating of the batten holder?
Ans. 5A 250V,
2.  What is the anguolar relationship between the groves of the holder
and the pins?
Ans. Both are at 907 1o each other.
2. Where the ceiling rose is used?
Ans. This is used to take out the supply for the pendant light, fan, fluorescent
tube, etc.
(). Mame the material of which the ceiling rose is made.
Ans. Bakelite or plastic.
(2.  What are the types of the ceiling rose?
Ans. Two plates and three plates.
. MName the accessory which is used to take oul supply for table fan
or any other portable equipments? .
Ans. Two or three pin plug sockets.
Q.  What is the difference between two pin and three pin plug socket?

Ans.” Intwo pin plug socket there are only two terminals, one positive or phase
and other negative or neutral. In three pin plug there are three terminals
oné positive or phase, other negative or neutral and the third the earth.

2. Name the accessory which is used to take supply for a number of
appliances from a single point?

Ans, Multiplug or adopter.

).  What are the safety accessories?

Ans. The accessories which check the flow of heavy current in the circuit are
known as the safety accessories.

@.  What is a distribution box?

Ans. Itis aunitin which a number of kitket fuses are employed for different
circuits. These are used when the load is more. Generally it is covered

in a metallic box.

i L What is the plug top?

-Ans. The accessory by which supply is taken for the applianc from the plug
socker :
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20 Viva Voce in Electrical Engineering

(.- How many pins are there in Z-pin and 3-pin plog top?
Ans. 2 and 3 respectively,

.  Where the earth terminal is provided?

Ans. Earth point is provided on the upper side.

.  The earth terminal is made bigger and long in size, why? .

Ans. BE#-":!I.I.EI:E before connecting the appliance to phase and neutral the earth
continuity is maintained first, as the pin is kept long enough. The area
15 bigger because in case of the shon circuit, current will be certainly
more than the current rating of the appliance. :

Q. How many wattage or load is recommended
Ans. It is 800 watts or ten points.
0. _ﬂhﬂthﬂ:e[ﬂdhm&ﬂf&m:ﬂnuhn{pﬂweﬂ
Ans, Ttis 2000 watts per circuit or two points,
2. How many types of connectors are thers?
Ans. One way, two ways and three Ways,
Q- Where the connectors are used?
Ans. These are used to increase the length of the wire without jointing.
Q. Of which material these are made?
Ans. Porcelain and brass sleeve with holes and SCrews,

in one circuit of light?

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

1. Switch always be installed on-... ...

(a) mneutral wire (b) earth wire

{c) phase wire {d) None of the above
2. Which are the controlling accessories? '

(a) holder and plug

(b} +single pole switch and bed switch

{c} ceiling rose and cutout

(d) connectors and brackets.

3. Intermediate switch is used 1o control a lamp from

(a) one place (b) more than two places

{c} individual controlling (d) None of the above.
4. Ceiling rose is used to take supply from

(a) portable equipment (b) fluorescent tube

(€) a heater of 2000 W {d) an electric iron.

The earth terminal of a 3-pin socket is made of the

:a.il

...... than other two.

Elactrical Accessories 21

(a) same size (b) smaller in size
{c)} long and thin (d) larger in dia and length.

. Which are the holding accessories?

{a) Switch, plug, socket and holders.
(b) Holder, kitket fuse, connector and cutouts.
{c) Batten holder, lamp holder, pendant holder and bracket holders.

- (d) Fuse, indicator, connector and switch.
. ‘The followings are the protective accessories

(&) switch and plug {b) connector and fusc
{c) cutout and fuse (d} switch and fuse .
. How many maximum number of light points can be connected in one
electric domestie circuit?
{a) 8 - {b) 10 (c) 12 (d) 15

. How many maximum number of points in case of mixed load (light and

power) can be installed in one electric circuit?
(a) 10 (b) 8 c) 12 (d) 15

. How many power sockets can be put in one domestic power circuit?

(a) 2 (by 1 (c) 4 (d) &

. Which DPIC main switch is preferred in domestic A.C. light circuit?
(a) With fuses. (b) With neutral link.
(e} Without fuse. (d} Mone of the above.

. 1n TPIC main switch neutral link is provided

(a) totake supply forlightning and power balanced or unbalanced load.

(b} To ke supply for lamp loads only.

(c) Totake supply for power plugs only. . |

(d) Totake supply for three phase and single phase power and lightning
loads.

. Fill in the blanks :

(a) Switch should always be providedon ...

{(b) Earth wire continuity should be maintained throughout the ......

(c) Pendant holder is used for the lights | H— positions.

(d) Todistribute the electric circuit for more than one circuit ... should
be preferred. B

(e) Neutral wire should be taken to every individual circuit via distri-
bution box by connecting tothe ...
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CHAPTER 5

Anms,

Atomic Theory

INTRODUCTION
What is an element?

Elements are those which are made by nature and all the atoms of an
clement have got the same properties as that of the same element.
What is a compound?-

- A compound is a mixture of Lwo or more than two elements in a fixed

proportion viz., Hy0, S0,, NaCl ete.
What is a mixture?

- A mixture is a collection of two or more than two elements in any

proportion,
What do you understand by molecule?

The rrmlm:]g is the smallest possible portion of a compound having the
Sdme properties as that of the compound. ' ,

What is atom?

Atom is the fI.H'IJ'Eﬂ' decomposition. of the molecule and does not have
the same properties as that of the maolecule. Secondly the atom is the

smallest portion of an element and has the same properties as that of the
element, !

What is nuclens?

It is the central core of an atom.

What are the main particles in an atom?

These are mainly three—the electrons, the protons and the neutrons,
What charge does electrons have?

The electrons are negatively charged particles.

What is the charge of proton?

Protons are positively charged particles,

22

Ans,

Q.

Ans.

Atomic Theory 23
Neutrons have which charge?

- The neatrons are neutral; these are not having neither positive ror

negative charge.

Which ks lighter in weight : electron or proton?
Electron is lighter in weight.

How many times the proton is heavy?

Protoen is heavier than electron by about 1840 times.
Which is heavy : the proton of nentron?

Neutron is heavier than proton, but these are taken as having about equal
IMASSCE ¥

What is the mass of an electron?

. Ttisabout 9.11 x 107" kg,

What is mass of a proton?
It is abourt 1.67 x 10727 kg.

What is the charge on an electron?

. The alectron is having 1.602 % 107! coulomb of charge,

How many electrons are equal to one coulomb charge?
One coulomb charge is approximately the charge of 6.28 % 10'® electons.
What is the normal charge of an atom in normal stage?

- Innormal conditions, the protons and electrons areequal and electrically

the atom is supposed to be neutral.
What is a free electron?

. The free electron is the electron which revaolves in the putermios]

unsaturated orbit of on atom.

What is the unsaturated orbit?

The orbit which is not satisfied or not having that much number of
clectrons which it should possess.

What is saturnted orhit?

- The orbit which acquires that much electrons as it should have.

How the electrons are arranged in a specific orbit?

These are having a definite relationship. IfNis I:hu:num'l:rmiu!‘ orbit, then
the electrons in a particular arbit can be calculated as 2N°,

Which way the electron, proton, neutron ete. are bound?

Similarly as the solar system.

sun is supposed to be the centre core of the movement of the solar
system, here in an atom which is that source? :

Mucleus.

How many velogities are there in a moving electron?
It has both the linear and circular velocities.
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Q2.

Ans.

Q.

Ans.

0

Ans,

Ans.

Ang,

0.

Ans,

0.

Ansy,
Q.

Ans,

Any,

{2

Ay

What is current?
Thedrilung of electrons in a systematic way is called as electric current.

Why heat is produced in a current-carrying conductor?
Isecause of the collision of electrons. '

How will you divide the substance electrically?

These can be classified electrically as conductor, insulator and semi-
cofiductar,

What is a conductor?

. The substances in which with a small amount of electric force, drifting

of electrons is obtained, are called condectors.
What is insulator?

The substances in which the drifting of electrons is not possible and if
at all, the force is increased tremendously, a little and very little amount
of electrons are moved, those substances are called as the insulators.

What are semiconductors?

. These are not the good conductors and normally behaves like an

insulator, but with the application of a small voliage the drifting of
electrons is achieved, those substances are called as semiconductors,

Where the semiconductors are used?
In radio and television, L.C. and in other electronic devices.

Does a proton take an active part in the flow or transfer of current?

No, the proton does not take an active part in the flow or transfer of
electric current,

Can you give a rough idea about how many times the diameter of
an electron and proton are?

The electron is three times larger in diameter than the proton,

In normal condition in an atom how the protons and electrons are
related?

The electrons are equal 1o protons.

Whom do you call chemically inert elements?

The atoms whose outermost orbit is completely filled, they are inactive,
these elements are called inert elements.

Whom do you call valence electrons?

The electrons in the outermost orbit (valence shell) are called valence
electrons.

How many free electrons are there in the outermost orbit of a
semiconductor?

Licnerally semiconductors have valence shell containing four electrons.

_E’ o ;n;-rp; ®

Ans.

Ans.

Ans.

[

Ans.

Ans,

Anx,
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I5 there any celationship between the number of free electrons and
conduction?

Yes, the more free electrons a material has the belter it will conduct.
How an insulator is-useful for electricity?

An insulator restricts or prevents the flow of current through unwanted
paths.

Are ol the conductors wires?

All the wires are conductor of electricity but all the conductors are not
necessarily the wires viz. a flat busbar is a conductor of electricity but
is not termed as wire,

What is considered about a cable? What do you understand by a
cable in general?

A cable consists of two or more conductors inside a single insulated
covering.

Which types of conduclors are used in a cable?

The conductors in a cable may he bare or insulated.

In electrical engineering coni¥fon measure of wire diameter is in
which system? ’

The common measure is in gauge number.

How will you classify the materials according to clectrical characte-
ristics?

Electrically the materials can be viewed and classified as conducting
materials, insulating materials and semiconductor materials.

Can you give some examples of conducting materials?

Copper, aluminium, silver, gold, mercury eic.

0il, mica, micanite, dry air are the example of which category of
the materials?

. The insulating materials.

Give some examples of semiconductor materials?
Semiconductor materials are carbon, antimony, bismuth ete.

What should be the good characteristics of the conducting materials?

. It should have low resistance, good mechanical strength, malleable,

casily jointable, easily available and cheap.

Can you give some important applications of copperinthe cledtrical
engineering field?

. Copper is basically and principally used for {a) transmission, distn-

bution lines and traction collecting wires; (b) windings of gencraturs,
motors, transformers; (¢} castinas, resistance wires as copper alloys; and
(d) certain specially designed mopnet s antosials ere,
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Q.

Anr,

@

Ans.

.
A,

L.

Ans

0.

Aus.

(2
Aus.,

0,
Ans,

Q.

Ans

a.

AnE.

Generally which substances and nreferred for manufacturing copper
alloys for special prrposes?

Cadmim, chromiune, silver o wilurium in cortain percenlages,
Which impuritio. ace < ied Tor making copper-based resistonce
materiais?

Constantar, Gepmar silver, manganin, and monel metals arc
manufsciuring copper-tesed resistance materials.

Which mutericls nms usad for heavy-duty contacts?

Silver and patladiem are used for heavy-duty conlucts i electrical
engireering.

Ca voos tel! some specially manufactured alloys whick arc copper-
lrsor] For preparing permancnt magnetic materials?

e copper-nickel-iron {Co-MNi-Fe) ailoy and copper-nickel-cobal
with cormin proportionals.

used for

Fhas

Vit enior apptications of aluminiem conductors 1a clectrical

v, e anlE

wador application is the ACER conductore, ie. the Aluminium

Condueiers Steel Reinforesd { Srondard) conductors.
Cur you pive some special b0 meriles of ainminium intend of
conduoeliviiy?
Resistznce 1o commosion, non-magnetic and less veight.
Which combination is sultable for mapufaciuring Bushar easings?
Alumintnr: alloy with § w 12% silicon is used for making busbar
Casings
Why It is used for husber ensinoes?
I is fieht in waiphs, non-magnatic, exsily availuble and chenp.
Whit are e differcnt types of irsulator depending upon their
siabilityy
Tha .. .ilators ae of three @
These ave solid v b iesulaporn,
and pascous insulatons.,

« pecording w their stae of stability.
w Hlesitie issulaor, iguid insulator,

What are Lord insulators?

These are hard in nnture and ere marhe, porcelun, 51:!:»:5;;*:.:. Chese

insulators Jose their diclectric strengl® £s S00r 25 theee are deshaped ot

er ek

Voo U0 you call fexible insuintocy .

T Jdators which are noi konl and are Mexible called Dcxitie
-+ such as rubber, cutton an paper ele,

(e which eatesory of insuloos e ofls, varnish e, oo p 1Y

Poie fraspriad ittt

0.

Aas.

{.
Anx,

¢

SN

{2,

Ans,

o

LIS,

0.

Sl

Airs.

0.

Elociical Accaesoorias
Which type ¢ insalutoer is the nltrogzon gas?
It 15 a pascous insulator.
Whit do yeu understand by the sleetric wire?
[ is s eleetrical conduetor provided with a suitable insulating covedd
for salfe accessibility and to prevent the leakage of corrent,
Are these conductor alweys Inseisted?
Mot necessary, they may be insulated or bare.
VWitere the hose conduclors are used?
M overhead wiring (street) and in carth continuily conduciors,
As by secing the windiz g wire which is used for comprescori.. o8
i= it not the bare con ducior? ,
It iz not precisely bare. It has @ cavering of good insulation ki

superenamal. but it appears tw be bare where itis not.
Vhiint are the types of wire senevally usedd foi electrical wor! ©
These sre VIR wirg, CTS wire or TRS wire, 'VC wire, fexibis

LCC wire, and cnameled wire.

Generslly which: types of wires arc used in electrical engh: cecine?
“hase are V.LR, wire, CT.8. wires or TRS wire, P.V.C. wire, flexitle
wive and superenamicled copper or aluminium wire.

Wiat is electricity?

Itis & kind of energy.

How will you defline it?

The flow of elecirons is known as clectricity or an electric current.
What are the other different types of enerpy?

These can be understood as mechanical, heat, light, sound, chewacal o,
How many types of clecteicity is?

It is of two typos—static and dynaiic,

What is stalic electricity?

Electricity a1 rest is known as statie clectiivity. I cannot flow from one
place o the another,

What s dynamic electricily?

Tt is also known as current eleciricity. Electricity in mation. It can be
transmitted from one place 1o the other,

Name some spplications of electricity?

It is used in lichting, heating, magnetic, running of motor, welding,
battery charging, clectroplating, electrotyping. telephone, telegraphic
and radio works, production of special rays eie,

Wha are the types of current? -
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Ans. Thecurrent is of two type | ) Direct current (D.C.), and (ii) Alternating

2

Ans.

e

Amny,

12
Ans.

An

. Ane

current {AC).

What ks LT

The current which has same magnitude, direction and does not change
with the time unless the switch is off.

What s pulsating D.C.? :

The unidirectional current which changes only its magnitude not the
dircction, is known as pulsating D.C.

What is A.C.7

The current which changes its magnitude and direction after a fixed
interval of time is known as A.C.

Which type of current is used in radio, electroplating, battery
charging?
D.C.

Hn-m-hhhmdmmthmnuﬂruud?
AC.

Mosily generated electricity is of A.C. or D.C. nature?
AL,

What is voli? _
It is a unit of measuring the electric pressure.

What is voltage?

. 1t is the electric pressure measured between two points, for example

between live and neutral, phase and phase.

What hhtﬂﬂ:ﬁgﬂ:ﬂl}ﬁbﬂ for domestic purposes in India?
230 volts, 50 ofs.

How the voltages are classified?
The voltages are classified as
Low voltage up to 250 V.
Medium voltage 251-650 V.
High voliage 651 V-33kV

Extra high voltage above 33 kV.

Define EMF?
It o the force which tends to move the electrons in any closed circuit.
o

The force which compets the electrons 1o move or m its path. Its
wnil s vkl

Can you measure the EME?

Mo, it cannot be measuged but mhcll:u!mu.d
EMF=PD + Vol u'#;lr-h wide the source of supply.

75

{4
s,

g,

Anig,

Anz.

Ans.

Ans,

Ans,
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Why the e.m.l cannol be mrnﬂumd"
Because the instrument with which it is o be measured will consume

some energy or say some voltage will be dropped which will not come
in appearance.

The voltage measured on the terminal of a battery is E.MLF, or P.D.Y
P.D.

What is curreni?

The flow of clectrons,

Which meter will you use to measure the corrent?

Ampere melgr,

What is one ampere?

If a voltage of one volt is applied to a resistance of one ohm then one
ampere current 15 said to flow,

Whai Is ene International ampere?

It is thit steady current which when passed through a solution of si]ver
nitrate (AzNO,) deposits silver at the rate of 0001118 gm/fsec. That
current is known its one internationazl ampere.

What is one international ohm?

It is the resistance gifered by a conductor of mercury column, 14.4521
gm in weight having a length of 106.3 cm, of uniform area of cross-
section at the melting ice tlempaerure,

OEJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

. The mater can be defined a8 ...
(a) the rute of doing work
(b} the subsiance which occupies space have some weight and can be

felt by our senses,

{e) having constant mass and weight

{d) having the constant gravitational pull imespective of the mass.
The combination of two or more elements in any ratio is called
fa) mixiure
(c) liguid

(b) compound
(d) None of the above

3. The smailest particles of a compound which have got the same propertics
as that of the compound is called as ......

{2} molecule

(c) newion
4, The smallest particle of an element is known as

(b) atom
{d) ion,
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. The number of electrons in an atom are cgual 0

. The elecirie current is constitited because of the flow of

Viva Voce in Electrical Engincering

(a) atom (b1 mlecule

(£} nucleus (e} slacinen

The further sub-division of & moleculs i knewn 86 ...
(4) abom b element

(e free electnm (sd) oabael,

The ntom is gompesad of ...
(1) clectrons only
{c) neutroas cnly

(b} protonsonly
() clectrons, profons #od neutrons

(1) reutrons
(<} the atomic number of the substance

(1t MNone of these

The cation has ......

1) mere number of electron than protons

() more number of profans than clectrons

{c} egual number of protoas and nettrons

() equal pumber of protons, mectrons and electrons.
The positively charged body has ...

{2y less pumber of electrons th.in protons

(b} less number of prowns tin clectrons

(¢} equal number of protons and electrons

{d} less number of clectrons than peutrons.

The charged atom is called ...,
fad moleculs

(c) nucleus

(&Y 1om
id) orbik

{n) fixed clectrons

() neutrons

Tive mass of the electron is ...
o 1602 107 kg (b) 624% 107" kg

(e) w.1i 10 kg @ 1371 %107 kg
The elevtoms has areharpeequal to ...

(o) 1.602x 107! coulomb {b) 1.63 x 107! coulomb

(i) free ¢lesirons
(d) protons

fe) 1.66% 10~ coulomb (d) 1.673% 12" coulomb
£, The material differs from one another in the number of ...... in their
atoms.
{a) protons (b} neutrois
{c) ions (d) electrons

15,

16,

1.

18

20

21.

22,

23, The resistance of a material decrease if

7,

Elactroal Acoisnsis M

The proton i ...... times ciors than the inaes of ons electron.
{a) 1836 (ta 1736
{€) 13506 Wy 1639,

Which clement is a good conduciorhaving

() ils oulermost orbil in saturated stile

(o) its yutcrmost orbit in ensaturaled staie

{c) ils outermost orhit unsaturated with one free clectron
(1) Nose of the thove.

The atomic weight of an element is based on
{a) free electran

(b) protons

(e} neutrons (di None of the abowve.
Which is the best conductor ...... :

(a) irom (b} copper

{c) ‘silver () aluminium .
Which is the best insulator?

{2} Copper (b} Dry air

() Mloast air () Mica

Which of the conductive sulstance has the highest resistivity?
(a) Carban {(b) Tungzsten
{c) Nickel () Jrom

The hinciic energy of bonded clection is ... to the kinctic energy of a
free elcctron.

(2) equal {b) greater than
{c) less ihan {d) nrotapplicable.
Kinetic encryry of a free eleciron in a uniform field ...
{a) increases as square of the mass of clectron
{h) increascs as the square of the wave number
(c) is constant for all wave number
{d) Mone of the above. -
(a) the number of neutrons increased
(b) the number of free electrons available become mone
(c) the temperature of the materiat is increased
{(d) the temperature of the material is decreased
Fill in the blanks :
/(1) The resistance of a conductor ...... with increasing of its length.

(b) The resistance of a conducior is |

: veeee proporiional o the arca of
cross-section of the conductor,
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32 Viva Voce in Electiical Engiaeering

-

() The specific resistance is defined as the resistance offered by the two
...... fuces of a unit cube.

The equivalent resistance of the three elements connected in serics
isthe...... of all individual ciements connected in series.

(e} The conductance ... in parallel combination as more number of
elemenis are sdded in parailel,

() The ...... of copper is more than the aluminium but less than the

(d}

silver.
(£} The voltage drop in resistance is equal 1o ......
(h} The unit of clectrical energy consumed i5 ...
(1} Thereis ....., puth of current in series circuit,
(1} The resistance is measured in ......
25. To increase the resistance 1o cormosion ..., is added in steel.
(a) chromiem {b) copper.
{c) aluminium (d) tungsien
26, The hardes! newtral substance is ...
() diamond (b} cobal
() platinum (d}) uranium,
27. The order of resistivity ior 4 eonducting material is of the order of ...
(@ 1010t om (b) 0% 1072 Qm
© W01 om (d) 100 to 20022 m.
28. The order of resistivity for a semiconductor material is of the order of
@ 101090 m (b} 10%0 102 Qm
ey 10w 1 0m (d) None of the above.
29. The order of resistivity for an insulating medium is of the erder of ...
(@) 107 010 2 m (b) 10°1010° 2 m
(€ 107 wi*am () 102w 10" Qm.
H). The wial number of semiconduciors in the periodic table so farare ...,
) 2 (by 8 {c) & d) 13
31, The lightest pariicle of an atom ....., :
{2} neutron {h} proton (c) electron (d) nucleus
32. The heavy panicle of the atomic configuration is ......
{u) electron (b} proton
() freselecton {d) None of the above,
33, Ifany eleciron is iemoved from 2o atom, it becomes ...

{4} positive ion
o) ecnductor

(b} negative ion
(<d) insulator

35,

36.

.

38.

41.

42,

43,

Elgctrical Accessories 33

Murk the odd which is not the unit of power.

(a) ampéresivoll (B) joules/sec

{c) amperes x volis (d) l[mpcrcs}i‘k ohms

The minimum possible charge that an ion can have is ...

{a) the charge of a neutron (b} the charge of an electron
{c) the total charge of electron and proton in the atom

(d) None of the above.

Two resistances when connected in serics give the final resistance as 4 €2
and | £2 when connected in parallel. What are the values of each
resistance? ' .

{a) 2Qana 202 (b) 2&iand 202,
(c) 4Cand 40 (d) 1 Qand 20

Metals are good conductors of electricity becuuse they have

(a2} their valence orbit causes less attracting force between electron and
nucleus.

{b) their valence orbit is completely filled.
{e) their valence orbit causes great force between free electrons and

nucleus,

(d) Mone of the above.

<eveen 18 ROT 3 conductor,

(o) Aluminmomn (I} Brass
{c) Copper (d) Mica
<asess 15 NOL an insulator,

(a) Aluminium (B} Asbustos:
{c) Mica "{dy Porcelain

The wire hjwing 1.5 mm as diameter has cross-seetional arcaas ...,
@ 3mm® (b)) 1L79mm®  (¢) LSma® () Gmm’

The electric pressure or potential difference that causes the fnsulation
Failure of the wire is called ...... :

fa) breakdown voltaze (b} nsulation resistance
() ampacity {d) Mone of the above.
The pﬂemial_dgﬂcpﬂ: an insulation can withstand. without brecking
down is termed

{a) insulationiesistance (b) ampaoity

(c) dielectric sirength {d) Mone of the above.

The main purpose of soldering a jointis ...

{a) toincrease its length {b) to increase its strength

(¢} toincrease its resistance {d} to make pood clectroa] counwts,
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CHAPTER B

Sources of Electricity

Ans,

Ans,

Q.

Arig

Ans.

Amns.
Awns,

Any,

Ansz

Ans.

-

INTRODUCTICHN

What do you mean by the source of electricity?

The source by which we can get electricity or produce clectricity. is
called the source of electricity.

What are the different methods of producing electricity?

These are, by means of friction, by chemical incans, by mechanical
means, by means of heat and by means of lightning effect cic.

What kind of clectricity is produced by means of friction?

The static elecinicity.

Give the example of producing electricity by means of chemical
action?

The cells and banery,

While the generators are producing electricity name the means
ndopted?

By mechanical means.

How the thermal electricity is produced?

It is because of heat when two dissimilar metals are heated up.

Givean example of producing electricily because of light?
Photoelectrc cell or solar cell,

EFFECTS OF ELECTRIC CURRENT

What are the elMect of electric current?

These are, heating effcct, magnetic effect and chemical effect.
Vhat is the heating effect.

Whenever current is passed through a conductor, heat is produced in
that conductor, This effect is called heating effect.

34

Ans,

AnE,

Ans.

£
Ans,

Ans.

Ans.

Ans.

Ans,

Ares,

Ans,

{1,
Ans.

Ans,

Q.
Ans.

.

Sowrces of Elccinaly 35

H{ow this heat can be calculated?

HePF-R-1

where H = heat, f = current, B = resistance and § = tine,

What do you understand by the magnztic effect of current?
Whenever the current is passed through a conductor, magnetic lines of

force are produced around the ccnductor. This effect is called magnetic
elfect of current.

What is the direction of the current and the magnetic Geld thus
produced?

At right angles 10 each other.
The magnetic Mux thus produced depends upon which factor?
Current.

WWhat is the chemical cffect of corrent?

It states that if the elecine curment 15 passca threugh an clectiolyvic o
decomposes into its ions.

The electroplating depends epon which clTect?
Chemical effect of current.

L]

What is an electric shock?

It is nothing but sudden contraction of muscles with e fecling of pais,
cavsed by electricity through the body of o person,

Actually speaking what is that factor which is respomibile lor
electric shocks?

Yoltage which actually compels the current to flow.

What is the order of curcent with which a person Joals nsersation
bearable, painful, stop breathing or caunses buening ¢ic.?

1 mA to B mA, E mA to 15 mA and 20 imA snd ahove, respectively. 1
it also depends upon the individual body resistance.

On which effcct an incandescent lamp works?

Heating cffect of current.

How heat is developed?

Because of the collision of electrons,

What is Joule's law of heutins?

The heat produced inaconductor is proportional W e squarc of e,
resistance and time of Guvwiong cucrent.

Wha: are the dilZorent widds of heat?

Calonic, BUThJ., joules.

Whiat B one B.TH.UL?
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Ans. Iis the amount of heat which is required 1o raise the temperature of one

26 Viva Voce in Eleciical Engineering

pound of water through 1°F,

).  How much calorie is equal to one joule?

Ads. 1cal = 4.2 joules,

).  How tLis heat is caleulated?

¥
Ans. H=024 - R tcalories = {!-2-:%:-: =0, 24E - I - tcal.
Q. What do you mean by the Uiesna! elficieney of the kettle?
Ans. It is the ratio of output to input or say
Ny="= Heat use “mﬁ » 160
Heat supplied

. Cinpthe efliciesey be more than one?
Ans. No. Always less ihan onc.

. Givetue o anie of Legilag effect of current?
Ans.

. The electric current is expressed in terms of

e,

CEJECTIVE TYFE
MOLTIELS CHOICE QUESTIONS

(a). the rite of movement of clectrons
(B) the rate of movement of prolons
{c) the number of ions

{d) the magnetic flux.

The ean. L. induced in a conducior is dircctly proportional tothe ...
{a) rate of change of flux
(b) mte of flow of clectruns
(c) magnileds ol maynetic Mux zlone
() the length of cingnetic path,
- The ratio ol iow ol on electric current is measured in ......
(a) wvaohs (h) ohms
{e) farad (d) amperes
The e.m.f. induzed in a conductor is measured in ...
(&) wvols (b) ohms

(c) mmperes (d) farads.

1 vwo coionhs of electricity flows through a conductor in one seconds
the currert s ...

fia) twanperes (b} one half anTH

Electsis heater, ciectic oven, electric kettle, slectrie iron, soldering iron,

Sources of Eloctricily 37

{c) fouramp (d) oneamp.
6. One coulomb of quantity is equal 1o ... .
{a) 0386 10! electrons (b) 7.61x% IL‘Im electrons
(c) 6.24x 10* electrons {d) 624 % 107" electrons.
7. The electric current can be realised by ...
{a) electric shock (b) :ll:clrilr.: ﬂa:il'fing
(e} effects produced (d) electric heating.
. The clectric heater is the example of the ... of electric current.
(a) magnetic effect {b) chr:mir.::_:l effect
(c) heating cffect {d) magnetic drag.
9. Whenever the clectric current flows through an clectrolyle it decomposes
11111 FRRRE .
{a) its aloms (b} Els m;mf'.
{c) its neutrons {d) its lattices.
10. Thechangesin the electrolyte whien an electfic current is passed are ... .
R (b) chemical -
E_:j} rt“;f;:ulzﬁ (d) mechanical. _
11. Whenever current flows through a conductor the heat is produced, this
property is not so desirable in an electric ...
(a) lamp {b) water I.‘|r,.at1:r
(c) electric machine {d) soldering rron.
12. Whenever the heat is developed inunmduuﬁh!ia governed by the ......
's law (b) Joule's law
Eﬂ; mﬁct:w : (d) Newton's law.
13. The heat developed by an electric circuit is proportional to ...
(a) I*-R-t by Z-1-1
{c) m-s-t1 (dy @-1t 3 TN
' of flow of coulombs through a 20 amapere hour
" Ecg::r:“;rﬁﬁzm is passed through it fnﬁr ID-‘.Z: Et:c;nds.
a) 36 coulombs {b)} 3.6 coulombs
‘Ec:]: 360 coulombs (d) 180 coulombs
15. One millivolt is equal o ...
{a) 0.01 volt {b) 0.00% valt
{c) 0.0001 volt (d) w‘l
16, Ode kiloohm i3 equal to ... o
) 10°8 o ® b o
(c) 10070 (dy 1043
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38 Viva Voce in Electrical Engineerinzg

17, M the current is passcd tarumigh a solution of AsNDy
quamtity of silver at the e of ..
international ampere.

() Uhims 115 pmfsee M GO
wh IS pmfsee (1]

I:l.'l- H- l..-.. .'|"'.| e
< 1he eledisic curment is said o be one

sHsCe

b pmfsee,

W8, Qe ampere represents the amount of clocirons passing through a given
point in  circuis in o spacilic ... .
fqt]' '|J T ||1 ki “."‘]

i Juration
{©) quantiiy (¢) musner
Ii
4. The propenty of a substunce which opposes the flow of cerreni is kacwa

. -
() conductanee

ot () reluctance
(e) resslance

{d) sdnintares

i v r - H T

. The property of a cineit which helps the curvent (0 somplete i nath it
RibOwT oy e L

fa)  resisponee
i) retaintivity

{b) feiuciance
) () condietance
=k The susterial through whicl current cannol flow is kaows ns

(a)  ligaid (b} sulid
(¢} comductor fobd Dsulatar

b v < s r}

=3 The ... allows the current o ennplete i< path easily,
[a) resisiance (1) dnsstator

i€} emducior (i sedcundusior

=3, The focbiddes spece is aver]: e
(o) conductse
(e nsaslnior

L P

i} sendeomdusier

) (b)) imsmaned

24. The ...... bias more forbidden soace than ., -I
tab eonductor: insulagor

- (b insulator semicondisetar
e} msuluos conductor

() seinlomuiorn insuiaee
25, 'I.'].ﬂ_ cimduetanee throush metals i due o e Inewemet of ..
.[ s (B} newtions
i elovirons fd) Mone ol e above

| CHAPTER 7

INTRODUCTION

2.  Whatlis a luse?
Ans. Fuse is a safety device which protects the clectrical cinca from tking
overload current or protect the clecurieal chrount iF mare than -

determined value of cerment Nows,
¢ Onwhat principle does the fuse work?
Arsn, Duathe hewting effect of currenl.

D Whyafuse docs not it at normal cureen:?
Ang. Beeatse at nonnal current, the amount of e heat developed is nat
sufficient o melvthe fuse.
Vhich Is the weakest puint (electeically) In a docestie ar industeicl
tastallation or cireuid?
Anz Tuse.
. ‘r"-"[ml are the functions of a fuse?
Ans. 1. Tocarry the normal working cument safely without heating.

'2 To protect the circuit i case of abaormal condt tiuns of curment.

2, What is the material used for fuse wire? "
Ang. 1is Tead in alloy tinned, copper wire, sifver, pokd, copper, alum:nium,
antinony clc,
2. Which melerial is generally used?
Ans. Lesd in alloy and tinned eopper,
(. Which size ol lead Lin oloy v to snituble fur'S A current?
Ams, 2V HWG wire,
o, % uch Usned copper wire i sufinhle for 3 A, 104 and 2002
g3 SWG, 20 SWG mnd 23 SWO, resgectively,

L

25
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40 Viva Voce in Eloctrical Engineering

Q. For precise work w :
AR Silie urk which type of fuse element is uged?

@ Which material fuse I known as ideal Fygsp?
.;m. Silver, because it is not subjected o m:id:u:iurr‘

+ When silver fuse is the jdes itisa

Ans. Because i is costly m::f;::i:::!::ﬂ::ﬁ R
f. Iﬂll?ut do you understand by the f using current?

s, 1t is that minimum current ar which the fuse element melr

0. '1.".“]1:! is the current rating of fuse element? )
Ans. It is the safe valye of current which a fu:;:. element ¢

heating or melting, _ arries without
@ Name the factor which j
ch is the ratj
; rating of fusing r.'l-tmnnt‘:'s ratio of fusing current rating to the
Ans. Fusing factor,
Q. What is

b the percentage of lead and tin in the standard alloy fuse
Ans. 63% and 317% (lead, tin) respecii vely,

G- Ifafuse wirefor 10 A is
A, Tirsied céppie required, which ane will be suitable or used?

Ans. It is not constant as §
; a5 it depends u ition i ich it §
s length and the a:nmsPﬁrj; cgﬂt;fsmutm  which it is placed,

. Ifthe iwo wires
clrrent will oo. ::r; used in twisted form what change in the fusing

Ans. The fusing current will be 1.7 times the fusing current of single wire.
TYPES OF FUSES
. What are the types of fuses?
Ans. These are :
I. Open type fuse
<. Semi-enclosed lype fuse
3. Totally-enclosed type fuse

OPEN TYPE FUSE

. What is the l:rmn type fose?
Ans. LR :' ' ;
ns. T ihis'h fe uf fise, the fusing clement is apen to the aimosphers

Fuse 41

i1 Where the open type fuses are used?

tas. Generally these are used on poles for giving supply 1o the consumers
{for service mains).

i What is the construction of the open type of fuse?

\ns. In general construction it consists of a plate of porcelain having two
terminals,

{2,  Where actually the fusing element is connected?

Ans. Between these two terminals.

1.  Is the fuse replacement easy in this type of fuse?

Ang. Mo, the replacement is not so casy because one terminal is always
energized.

(2. Asthis element is open to the atmosphere so will the fusing current
be constant?

Ans. Mo, it also depends upon the surroundings,

(3.  Is there any possibility of fire with this type of the fuse?

Ans,  Yes, because when the element melts, sparking may fall on such articles
which may catch fire then there is possibility of fire.

SEMI-ENCLOSED TYPE FUSE

. What are the semi-enclosed type fuses?
Ans. Inthis type of fuses, the fusing element is neither open to atmosphers
nor enclosed,

2. Where the semi-enclosed type fuses are used?
Ans.  Indomestic and industrial wiring.

{.  What are the type of semi-enclosed type of fuses?
Ans. Fuse cotout and kitket fuse.

2. What are the parts of [use cutout?
Ans. Twa, base and cover {made of porcelain base).

(.  Here the cover is used to cover the fuse element, why?
Ans. Just to cover the element so that the sparking may not come oul. -

2.  What are the parts of the Kitket fuse?

Ans. Itis made of porcelain and has two paris—the base and fuse carmer.
0. How many terminals are there?

Ans. Two.

(0.  Where the fuse clement is placed?

Ans. In the fuse carmier.

{__J_ Which tvpe of fuse s genera'lly wsed in domestic installation™”
Ans. Kitket fuse.
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o
Ans,

(23

Ans,

Q.

Ans.

(£}
A

0.

Ans.

Amns,

Amns,

Ans.
Amns.
Ans.

Anx,

Anrx,

Anz,

Ans,

Ans,

Viva Voce in Electrical Engineering

What is the rating of kitket fuse generally used in house wiring?
134, 250V

Can the sparking fall outside in this type of fuse?
Ma.

Can you replace the Tuse wire casily?

Yes, replacement of fuse element is easy.

How the fuses are rated?

These are available according 10 the voltage and current rating.

According to voltage how these are classified?
250 V and 550 V gradings.

TOTALLY-ENCLOSED TYPE FUSE
What are the totally enclosed type fuses?

In this type the fuse element is completel enclosed i vy
or porcelain or fibre etc, ) sed in a wbe of glas:

Is the fusing current of this type of Tuses constant?

‘r'u,;: i5 constant because the fuse element is enclosed
or tu .

What are the types the totally enclosed fuses?
HRC fuse and canridze fuse.

What is the full form of the HRC fuse?

High rupturing capacity fuse.

Whal is the construction of cartridge fuse?

It has ceramic body sealed on both ends by metallic caps.

What is done to maintain the fusing current constant?
. The fusing element is enclosed.

2. Itis surrounded by silica sand or quartz powder to dissipate heat.

What is the indication of damaged fusing clement of the HRC fuses?

There is a white spot on the fuse body which
beeidod, ¥ which befomes black when fuse

Where the totally enclosed type of fuses dre used?

In the places where high sensitivity and precise controlling is required,
Is the HRC fuse a rewirable fuse? '
No, and if at all any one does jt, the accuracy will be certainly effected.

Can it be said that the enclosed type fuses are fuses with time la-
arrangement?

Yes, they actually delay some time, because the heat prodeced due

in a containes

i

Arra.

0

A,

Ay,

{2

Ans,

(2.

Ans.

Q.

Ans.
L

Ans.

0.

Ans.

(28
Amns.

0.

Ans,

0.

Amns,
LA

Awrs.

| FERE

q||'\.'\.|]1,1l|||||. laies nol el the Fuse immn[ﬂk}' and hence di:l:.'n:.l' Sme
(][]

Which Tusing element is used in HRC fuses?

Silver wire,

Is there any spark in the encloser and if it is, how it is quenched?
The fuse melting may cause sparking or arc but the quartz powder which
acts as an arc quenching medium quenches the spark.

Upto which capacity the HRC fuses can successfully deal”

46 kiloamperes.

Which fuses out of rewirable or HRC gives better overload protection?
HRC fuse,

SOLDERING

What is soldering?

Soldering is a process for joining two picces of metal with the third metal
generally known as solder.

What is a solder?

It is an alloy used for soldering. Its melting point is very low,

What types of solder are available?
Hard solder and soft solder.

Give the compaosition of hard and soft solders?

In case of hard solders these are

Spelter (copper + zinc)

Brazing (copper + zinc + antimony )

Silver solder (zinc + Copper + silver)

In case of soft, it is an alloy of tin + lead (60 : 40 ratio).

What is the melting point of solder (60 : 40) used?

190°C.

Can you solder two metallic pieces with the solder which is having
its melting temperature above the metals?

Cannot, the melting tlemperature of the solder should be less the metal
to be soldered.

What is flux?
It is the agent which is used for soldering the joints.

What are the main contributions of the Mux in jointing?

it cleans the job and spreads the solder uniformly over the joint. It
maintains the temperature of the solder and prevents the oxidation of
the material.
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. What are the names of the
* Mux generall
Ans. 1. Fluxite (Resin) 5 S

2. Aluminium chloride, killed acid and Eyre-7
@ What is a solder?
Ans, Sn_]d:r is an alloy of lead and tin. It
being melted.

2. What is desired about the solidi i
solidification of the solder?
Ans. The solder shouly solidify rapidly. .

. What is the co
e mposition of solder used for seldering for electrical

Ans.  Generally a cored solder is used. It has 60 -

2 What do You mean by the cored salder?
Ans. Cored solder meins the solder has a core or cores of resin flux

0. What is th i idi i
i i the utility of rapid solidification of solder as a matter of

Ans, It performs the work quickly and shortens the time for the joh.
2. Which types of soldeving Mux are peed™
Ans. Non-comosive Muxes,

. What are the types of non-corrosive fluxes?

Ans, The gencrally used non-corrosive flux
and active fluxes.

f‘. What do you understand by resin Quxes?

AE. Ez;rj;:ﬂl;u :.;:ius-ns tln:r make the solder flow quickly over the place 1o
; *0 heips In transferring the heat, In addit is i

also helps 1o prevent the ax idising of the metal when aﬁ::;m driReS

. Is there any additional benefit of using the active Mux?

Ans. Yes, it cleans the jnint by . g
fokii tha rosial 4 t;IrEa:r:. ¥ removing grease and the oxidised film (if any)

15 used to join metals together by

40 (tin ; lead) composition,

s are of two types—resin fluxes

i._i, irr they non-corrosive at room temperature?

RE. Tes, al room temperature they are non-cormrosive
. In 'H'l'll.l.'l'.l forms these are available in the market?
Ans. Sometimes these

liquid forms.

Q. Which solder is advisable 1o

are available in the form of paste or sometimes in

. Name the too] used for
solderin urpose?
Ans. Soldering iron. e :

. How an electric soldering iron is heated?

Fuse 45

Ari. There is a heating element in the soldering iron. The supply is given o

this clement through flexible cord. The bit is heated as the electric
current flows through the heating element; heat is produced which
increases the temperature of the heating bit,

2. Which matter is used for bit of soldering iron?
Ans. Generally copper.

{2, Inwhich wattage these are available?
Ans. These are available in different wattage like 10 W, 15W, 25 W, 30 W,
ASW, 40 W, 45 W, 65 W 125 W, 250 W eic.

(k. Can you give some idea about the working voltage for 17

Ans. It may be 220-230 ¥V or less voltage for specially designed soldening
iromns.,

().  Can you give some idea which factor actually decides the power
rating of the soldering iron for that particular job?

Ans. Yes, the quantity of heat and size to be soldered. The heat developed
actually is a function of soldering iron wattage. There are certain places
in which much heat will actually spoil the circuaitry. There we need a
soldering iron of low wattage for example in computer work, machines
in video seis, VOR, etc. But there are certain other big places where this
armount of heat is not of any use, There we can use the soldering iron of
more wattage like 35 W, 45 W in radio, TV ete. For electrical work and
jointing practice we use soldering iron of 65 W or 125 W, or sometimes
for thimble practace also we prefer 230 W soldening iron.,

(2.  Which care has to be considered for the selection of soldering iron?

Ans. Select soldering iron with adequate power for the size of the work of
soldering.

2. How a joint is soldered?

Ans. Connect the soldering iron 1o the supply. Wait till it acquires the required
temperature. Now attach the bit of the soldering iron 1o the job. As it
reaches the fusion temperature of solder, apply solder on the joint or
junction or point. Check the solder fillings or circulation around the
junction and finally remove the iron. Let it cool.

1. - How will you satisfy whether the required temperature is acquired

orF not?
Ans. Let the tip be hot. As it starts giving a sensation of heat, apply the
soldering iron on the tip. It should melt and should form a liquefy

position of the solder.

(.  Sometimes it is seen as we apply the solder on the tip, the solder
becomes a round ball, What actually it indicates.

Ans. The tip temperature is 0o high.
£ Ifit takes too much time to fuse the solder what actually it shows?
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Ans,

0.

A,

0.

Ans.

Q.

Ans,

Q.

Ans,

Ans,
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The bit is yet to acquire more heat, the bit temperature is too low,

Is the cleaning of the junction to be soldered ks important.
The cleaning of junction or joint to be soldered is must, otherwise the

selder will not get hold on the metal and joint will not be
il i properly

IT the tip temperature is very high can you do a fine soldering and
il 50 what about the finish?

Th[: soldering will not be fine and moreover it is not advisable also. The
finish of the job will carry a fat solder.

W;‘E:l l_:?uu.ld be the significance of the soldering at too high tempe-
rature?

The solder will become a round ball, the metal may oxidise causing
maladhesion of solder.

What precaution be taken to have a solder surface of a junction
round and bright with metallic luster? 2

As soon s ““f proper and required soldering is done, remove the
soldering iron tip quickly because of surface tension of melted solder it
will be round up around and will have a bright metallic lustre.

If the soldering iron tip is taken away too early what will happen?
The solder will not solidify properly and flux adhesion may OCCur.
What will happen if the soldering iron is removed too late,

. The solder may spread too widely, the insulation may burn (if insulated

cnhtf is used), the part or object may be damaged, serious oxidation may
resuit spoiling the goods than proper soldering.

Name the factors which decide the quality of good finish of soldering?
The appreciable and beautiful finish of the soldered Joint depends on

cleanliness of the paris or junction to be soldered, temperature control
of the soldering tip and the skill of soldering.

What are the methods of jointing two metallic pieces?
Soldering, brazing and welding.
What is brazing?

Soldering at high temperature is known as brazing. In this brass is
generally used as solder 5o it is called brazing.

What is welding?

Welding is the process of joining two metallic pieces with the help of
third, known as electrode. ; : A

How much voltage is generally used for welding?

It 1s done at low voltage and high current, without load the voltage is
40-60 V and drops down to 20-25 V and average current having the
range from 80-400 A and even more.

Fusa 47T

(/. What are the lests to be performed for testing the heating appliance?
Ans. 1. Continuity 1est,
2. Earth fault or leakage test.

(. What do you mean by the continuity test?
Ans. This test is performed 1o test the continuity of the element.

CABLE TERMINATION

All the apparatuses or equipments working on electricity are to be supplied
and for that the connections are made. The wire termination is must. All
terminations must be made to provide bester electrical continuity and should
be in such 2 way as not to come in contact with other metallic parts and cables.
loose connections or gap in termination will cause overheating, ']'he_uvcr-
heating of cable and terminals may result in fire. The long termination or
uninsulated wire or extended wire may result in shock, further deterioration
of insulation and even short-circuit. The touching of unwrapped conductors of
s stranded cable may cause short-circuit, thus it goes without saying that wrong
termination of cable will lead to overheating, damaging insulation, short-
circuit 1.2, electrical hazards,

{2.  What are the over comes of wrong terminations? . _

Ans. The wrong termination may lead to overheating of termination point of
the cable, short circuit or earth leakage ete.

.  What is the main object of pood termination?

Ans. Good termination means to provide better electrical conductive path or
better electrical continuity.

(. How crimping is done? '

Ans. Inthiscrimping is done with the cnimping tool. The conductor is inserted
into the crimping terminal and then crimped.

(.  What important precantion must be observed in crimping?

Ans. The very important precaution which should be taken in:r. that we should
select a crimp terminal that matches the conductor diameter and the
dimensions of the connecting screw terminal.

(2.  Which portion is called crimping? _

Ans. The cable ends connected to terminating lug is called crimping.

.  Oncompression type connectors which crimping tool is used?

Ans. Suitable compression ool that is also a type of crimping toal. s

(.  What is the main aim of the pressure. _

Ans. Ttis to reduce the electrical resistance between the cable and :.-r:nn:n::_l.
Ohherwise the more resistance will produce more beat resulting in

overheating and damage.

(. How this tool is operated?
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A,

Q.
Ans,

0.

Ans.

0.

Anx.

Ans.

Ans,

It is tllhen-.r_ist called a hand erimping pliers. Hold the fitting into the
Jaws and crimp by squeezing the handles,

What is the importance of indenting?
Thu: properly executed erimp will indent the top of the lug and the
indentation will grip the conductor effect; vely.

Where the crimping on the barrel is preferred?
In the centre of the barral,
If the crimping s done too deep, is it advisable?

The deep crimping will not reduce contact resistance but it will increase
It 50 a properly erimping tool be selected.

 What is the general size of terminal lug crimping hand tools?

The terminal lug crimping pliers are available in lengths ranging from
18 cm to 30 cm.

Eln;m,ﬁummaiﬁuahmwnfﬂmtrim iers specifications
regarding the wire to be crimped, e

- The erimping tool used for 26 10 |2 SWG wires. The other may be for

other specifications,
Can you vse different head and Jaws with one pliers?

+ Yes, at a time only one head and jaws will be used but both can be

replaced for another size of wire.

Which factor, the crimping plier or crimping jaws decides the shape
of the erimp? :

- The shape of the jaws actually decides the shape of crimping.

What can be the general probability of usual accident with this tool?
Trapping a finger as the operating cycle is non-reversible.

What do you means by the non-reversible operating cycle?
Dnc:llhl: Jaws are pressed or squéezed these can be released only be
applying further pressure, '

What will you note while selecting the mechanical size?

- The mechanical size that is considered as tongue sizeand thickness, hole

size and shape etc.

What electrical consideration is taken into account for selecting the
crimping terminal?

. Current-carrying capacity, which will actually decide the mechanical

dimensions like cross-sectional area and the wall thickness of the
termimnal. "

Generally which material is used for the material?

Copper or brass but now-a-days aluminium, nickel and steels are also -

used but not so promptly,

Fuse 49

.  Which shapes of these crimping terminals are in frequent use?
Ans. Rectangular, ring, spade and flanged spade shapes are in general use:

* OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

+ The fuse which is used on the poles is known as ...

(b} closed fuse
(d} cutout

(a) open type fuse
(€) HRC fuse

. The fuse melts because of

(@) low current
(e} nocurrent

(b) heavy current
(d) rated current

. The fuse should always be connected an ...

(b} phase wire
(d) None of the above

{(a) earth wire
(c) neutral wire

. The characteristics of the fusing element should be a wire of ......

(a) low resistance {b) high resistance
(c} high melting point

{d) low resistance and low melting point.

. A fuse wire melts because of ...

(a) the heating effect of curremt

(b) the magnetic effect of current

(c) the chemical effect of current

{d) the phenomenon of producing X-rays.

- The function of the fuse in electrical circuit is to protect ......

(a) the insulation resistance of the cable

(b} overloading of the circuit

(c) overvoliage

(d) insulation resistance and excess voltage.

- The length of the canridge fuse depends upon the ...... of the circuit.

(b) current
(d) type of electricity

(a) power
{c) wvolage

. The current rating of the fuse is determined by considering ......

(a) wattage of the individual lamp

(b) capacity of the smallest wire in the circuit
(¢) voltage of the circuit

(d) rating of the largest wire of the cireuit.

- For better performance the ...... is suitable.

(a) opentype fuse {b} Kitket fuse
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10.

(¢} HREC fuse

In HRC fuse, the HRC stands for .
{a) high rupturing capacity fuse
{b) high resistance capacity fuse
{c) heavy resistive carbon fuse
(d) heavy reactive capacitance fuse,

(d) cutouts

S AR is the process of joining two metals with the help of third nobel
metal at low temperature.
{(a) Brazing (b) Soldering
{c) Welding (d) Annealing
The melting point of (60 : 40) solder is .._...
(a) 190°C {b) 1000°C
{e) 210°C (d) 760°C
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CHAPTER 8
Resistance
INTRODUCTION

2.  What is resistance? ;

Ans. It is the property of the substance which opposes the flow of curent
through it.

Q.  What is the unit of resistance?

Ans. Ohm.

Q. How it is measured and name the instruments with which it is
measured directly? .

Ans. It can be measured by ammeter-voltmeier method, by comparison
method, by Wheatstone bridge (meter bridges, post office box) and
directly by means of ochm-meter.

0. What is AVO meter?

Ans. It is also known as multimeter and can be used to measurc current,

voltage and resistance in amps, volis and ohms respectively.
How it is represented?

. By letter "R’ and unit is ohm.

What is one ohm?

If a potential difference of one volt is applied to any resistance and it
allows one ampere current to flow then the value of the resistance i5 one
ohim

What are the other units of resistance?
These are  micro ohm = 1w g
milli ohm = 107> &1
mega ohm = 10® o
kilo ohm = 10° Q

5
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0.

Ang,

Ans,

0.

Ans,

0.

Ans,

Ans.

Ams,

Ans.

Ans,

Ans,

Ans,

Ans,

Anx,

Ans,

Ans,

The property which apposes the Nlow of current is known as resistance,

what will Yo cal . . s
T I the property which helps the current to complete

Conductance

What is the unit conducty nee?
Mhio,

:.".ln what factor does the resistance of o conductor depend?
tdepends upon the length, area of cross-sec ion, material and lemperature

What is the relat
conductor? ationship between resistance and length of the

R = 1. Iis dircctly Proportional,

: [ wire is w
resistance of the same wire of ll:lg me?r;s? *OR% what will be the

20 £2,
If you decrease the len =
&th of the resista
effect on the resistance of this wire? nee wire, what will be the
It will decrease.

Is the resistance of g : ;
of 1 gass actlon? conductor inversely proportional to the o

Yes,

If the area is made douhbl .
; e, what will ha nt
It will be reduced to half, PPen fo the resistance?

If the length is increased twi i

Iwice ol a certain wi
to hall what will be the resistance? N ISR Tefcnd
Four times increase in the resistanee,

How the resistance of the conductor iz concerned with the material?

The resistance of a conductor is direc i
b Ay, ctor is directly proponional 10 the nawre of

;:hnl should be the property of a good resistance?
& lemperature coetficient should be | 3C it s
o biobnis d be tow. secondly it should be able

If you increase the temperaiu
re of the pu i
the resistance of that material? i
It will increase regularly dependin E upon the temperature
If an insulator is heated u i 1
P, what will happen :
e 3 Ppen to ils resistapep?

How the resistance of ; :
temperature? an electrolyte is affected by the increase in

It will decrease,

@.

Hesislance 5.

What is the formula for calculating the resistance if the length, area
of cross-section and specific resistance of a conductor are piven?

Ans. R= P:'—’ Q.

Q.

SPECIFIC RESISTANCE

What is the specific resistance?

Ans. Itis the resistance offered by the two opposite faces of a unit cube or

0.

Ang.

can otherwise be defined as the resistance offered by a conductor having
unit length and unit area of cross-section.

With which letter it is represented?
|','.'|-

2. What is the unit of specific resistance?
Ans. It micro ohm cm or micro-ohm-m.

€. What is the specific resistance of copper, silver and graphite?

Ans. 1731 prem, 1.56 p€d cm and 3000 p ein, respectively,

. Which is the best conductor?

Ans. Silver, =

2.  What is the difference between resistivity and specific resistance?

Ans. Both are same.

TEMPERATURE COEFFICIENT

2. What do you understand by the temperature coefTicient?

Ans. It is the rano of the increase in resistance for 1°C rise in temperature to
actual resistance at 0°C. Or it can otherwize be defined, the increase in
resistance per ohm per degree is known as emperature coefficient of
that material,

il With which letter it is denoted?

Ans, o, 2

€. What is the unit of temperature coefTicient?

Ans. Itis the ratio and ratio hzs no unit, but given at certain degree lemperature.

{J.  What is the temperature coellicient of copper?

Ans. o=0.0043,

(. Il acertain resistance has Ko resistance at 0°C and after heating to
1°C the resistance changes of £ £2, what will be the temperature
coefficient of the material?

ins, o= fhe=
AT Ryt
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If the temperature coeffici

be the resistance at 177

Ans. Ry=Ro(l + an),
‘}(‘Q. Can you find out the resisia
at 07 is not given?
Ans. Yes,
=T =Ry
N Kyyftz - FI_:l

Substituting the <nown values we can find out the resistance,

Q. If two dissimilar meta
are heated up, will th

ese expand to same length?
Ans. No, the expansion will .

be according to their temperature coefficients,
2. Where this principle is applied?

Ans. Inthe thermal or bimetallic relays.

A
Ang  The complete path taken by the electric current is called electric circuit
-@‘L What is an ideal circuit?

Ans. The electric circuit in which
controlling device, consuming
ideal circuir.
5, What are the different types of circuits?
Ans. These are closed circuit, open circyit and shon circujt
0. What is an open cirenit?
Ans. The circuitin which live wire or refurn w
_:b current cannot flow or complete its path

What is short circuir?
Ans. The circuit in which live or

CIRCUIT

What is an electric clreuwit?

curment completes its path throush 3
device and safety device is knnwﬂn as

Ife o resistance is broken and
15 called as open circuit.

positive wire and negative o i
_ S . _ r ncutral wi
meets without the consuming device, is called short circyit px
*f; What is the idcal circuit or closed circuit?

The circuit in which the current completes its path
consuming and safety devices, is known as the closed circuit or in short

if the negative and positive or phase and neutral completes its path

through a consuming devi b , plete
circuit. gaevicethenitis knownas the ideal circuit or closed

Ans,

through the controlling,

. Asimple circuit consists of which elements?
Ans, The sim :

ple or closed circuit consists of a volta
] Ze source,

) : : i safety device
a controlling device (switch) and a consuming
&

device,

ent is iz and Ry resistance at 0°, what will

nee of a given specimen if the resistance

Is having different temperature cocfficients

{4

L.

(.

A

0.

Ans.

Ans.

Resislance 55

What is the necessity of a safety device?

lor the purpose of safety, if by chance the circurt d:velnpsns_l-um:;iruuh
defect, the battery or the voltage source will supply excessive curent
which may damage wires, accessories or source, o for all these safety
the safety device is introduced.

If a generator is running and the load switch is opened, which
condition is or under which type of cireuitry this will be considered?
Open circuit. :
If in a wall socket no load is connected, under which type of circuit
will it come?
Open circuit.
In this how much will be the resistance, if measured, between the
terminals.
Infinitely high resistance.
If the phase and neutral or positive and negative an joined without
load, under which category this circuit will come?
Short eircuit.
What will be the condition of load current in this case?
The current supplied by the battery or generator will be extremely high.
Which element in this condition helps the circuit to save?
Fuse, the safety device.
If the fuse is not provided in the circuit what will be the situation?
It will be the worst possible; because the source will supply high and
extremely high current until it is discharged completely. In case of
penerator the winding will be damaged or the prime mover will get
stopped.
How the fuse will protect the circuit?

. The fuse, because af high current will melt out and result an open circuit;

as 4 result there will not be any current and circuit will be saved.

Will the rate of flow of electrons be same with different wattage
lamp when supplied by the same voltage?

Na, they will be different depending upon the wattage of the lamp.

In which case it will be more?

It will be more with more wattage lamp and less with less wattage lamp.
MName the factor which can be determined by the counts of electrons
through a cross-section of the conductor?

Electric current,

What is the duration generally taken to mark the current as one
amp or two amp ctc.”
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2 w
] ;:::5::{:;: may m::uﬂs due to short circuit?
i pu.ssih:i damaging of wires and cable, cireyjy
" 1y of firedye minlmuhmg:nml;;;?fmm' 4
N A 12 condug
Pt ge of the Possibility of shorg cireuit b
@ E Proper fuses, using :in:uil-brmke et
i nl
ol 1I:Ihnw the l’fm and CB wil] be connected?
\ ey all will be jn series with the Jagd, .

Ors.

Ans. Yes, ifFwe ;
Lo s COnReCt 3 voltmeger ; .
E’:‘Frt*’"ﬂr of short cirewip j5 :m'f?f the resistance or Joad
_ Centifies the short cireyj;, » 18 reading will

where the
be zero vo)y whitch

Ans. If you con
2] nect a ""Dhmcltr ac i :
Possibili T rOss & resisia
Bty of open circyit, the voltmeler WJTFT:E rrﬂl:?ﬁ when there is 5
ine voltage,

€ If you conn
ecl one ammeter i
ot you tell the reading obtainedy | " " *" OPen-circuited load,

ARs. Yes, it will
be zero Ampere. The ammeter wij) not deflect a-t all

reads zero vl ;
tage are nog defective by if across any | T‘E -:-ﬂ“m:mr
ndividuals the

5
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Ll

If in a circuitry the voltmeler dure:s not give any voltage with ifh

Idh’ﬂu.l m qlﬂmli.ﬂ h mtﬂ ¥ et WY

Ahr. There is a possibility that any of the two resistances are open-gircuited.

(. Can you detect the open circuit by the use of chmmeter?

Ans. Yes, it is also an effectiye instyment for locating the, open. sircuit.
Connect the leads (keeping the selector switch in ohms suitable range)
and then see the-readings at the place (load or resistance) where the open
circuit is there. The meter, will read an infinity resistance.-

@. Ifin a series connections (like ladi of small bulbs) one hat to locate
open circuit. How will you proceed? ;

Connect one lead to the line, other end left free, check the phase by the

other wire or ling tester and F@“Eﬂ Siep h]’ﬁ.q'ﬁﬂ: place of open

isl_lt:al,dd by not glowing the test lamp or ]

circuit will be iﬁiﬁnﬁﬂ;al!i?
tester (fake 15 W lamp for lines testing).

COMBINATION OF RESISTANCES

(.  What are the different methods for connecting the resistances?
Ans. These are scrics, parallel and compound or series parallel.

SERIES COMBINATION

Q. Whatls the serfes chrenit? - |
Ans. The ciretit in which the resistances are connected in the shape of achain
is called series circuil. In this the end of one resistance is mnpm:lnd v.lrlth
the starting of the second and the end of second with the starting of thtrd,

the connections are Known as series connections.

Ans.

Q. Give any example of series connections? | . :
Ans. The jon light (Jadi) having a number of bulbs 6Y, 12Y)
conn across 220 V mains.

.  How many paths of current are possible in series connections?

Ans. Onlydne.

Q. Will the current be divided according to their resistances?
Ans. Mo, it will be the same in all-the resistances connected in series.
(.  How the voltage drop across-the individual is calculated?
Ans. Ttcan be calculated by multiplying the current and uumimnfﬁn

respective clement connected.
Q.  Will the sum of the drop be equal to the voltage given2: |
Ans. Yes.

How you can calculate the equivalent resistanee If there are r,
and 3 resistances connected In series?

Q.

1
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Ans. Rey=r +ra+r3 0

@ Il you increase the tance connected in series conductance
risis

be dH:rt_m:nd or increased? - .

Decreased.

Ang,

0.  How the power ¢ calcula
onsumed in series circuit js
Ans, Fxﬁwher:!isﬂmcmmdmwnnndﬂ .

: is the equivalent resi
Q. What wﬂLhe the current if equivalent e

l"tsiuttnmi:ﬁlmtmitagg

Q.  Why this bull will give more light?

¢ .
As. Because the voltage drop across this lamp will be more. ﬂ

2. Which lamp has more resistance?
Ans. The 60 W lamp has more. 60 W lamp
lamp resistance is 62502,

2. When both |
i Amps carry equal current why don't they illuminate 1o

Ans, Because the 60 W lamp is designed for jow current

resistance is 104] 0 and 100w

€.  What will be the total power in this case?

Ans. It will be less than the -
iR le &5 ;
il i T35 element of |ess waltage connected in series in the

An, i i i ;
E:v.lta'us-:: In series the reciprocal of equivalent power is the sum of

=nt pawer will be only

Aesislanca 58
(. Out of this power consumption which lamp will consume more
power?
Ans, 60 W lamp.

.  Why this bulb consumes more power?

Ans. Becausethe current is same in both lamps. Their resistances are different
s0 it is very much obvious that the lamp having more resistance will
CONSiUMe More puwtr{W=J'1.R:|.nndlh¢ resistance of 60 W lamp is more
than 100 W lamp.

(.  When both are in series can we have such an arrangement 5o that
both lamps may give same light as these are designed/rated for?

Ansz. Yes we can do that.

. How? .
Ans. If we could arrange double the voltage and place a suitable resistance
across 650 W lamp to have equivalent resistance of 60 W combination

equal to 625 1, then same voltage will be dropped across each lamp
resulting normal voltage and normal light.

Q. Iftwolampsof 25 W and 40 W, 110 V are connected in series across
220 V, 50 ¢/s mains, can you tell which lamp will glow more?

Ans, 25 W lamp.

{2. Can you estimate the vollage across this lamp?

Ans. It will be more than 110V,
How will you arrange/which arrangement would you suggest sotha
both lamps may give their rated output on 220 V7 .

Ans. ‘When both are in seriek as the resistances are different, the 25 W lamp
has more resistance than the 40 W lamp. Now. we have to connect a
resistance of suitable value in parallel to the 25 W lamp so that the
combined resistance of 25 W lamp circuit would be equal 1o 40'W lamp.
Thus the voltage drop across each lamp will be half i.e. the rated voltage
operating the lamp at their respective ratings.

(.  Ifinthis unbalanced load, different wattage lamps are connected in
series across the double voltage, which lamp would have the chance
to fuse? .

Any, Less wattage lamp.

Q.  If you are going imo a workshop for testing and removing fault,
which testing lamp would you prefer-two lamps of same wallage
connected in series or singledamp of 250 V2

Ans, Two lamps of same waltage connecied in Series. This system is called
dual lamp testing holder, :

@ A 100 W lamp is connected in series with a 1000 W heater. Now if
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the 100 W lamp is replaced with 200 W lam what 'will ha
the output of the heater? s R

Ans. The heater output will increase.
. Why it will increase?

Ans. The 100'W lamp has more resistance than the 200 W lamp so the voltage

across heater will increase, increasing the output of the heater. The 200
W lamp is capable of carrying more current than 100 W lamp.

If a resistance of 5 Q2 having wire size .01 mm in diameter and

mhern:ﬁmnunflﬁﬂhﬂnguimﬁuuﬂ.ﬂlﬁmmmwnm
in series which resistor will dissipate mo power il connec
series across 220 V mains. pa A 3 il

Ams. 25 01 resisior,

Q.

. When a heater Is connected on I.'I:Il

could be easily realised. Now the heater lead is also in series with

the heater, why this lead does not glow or starts dissipating heat as
that of heater because same circuit is lowing through It also?

Ans. The same current is undoubtedly flowing through the lead but it has Jess

resistance and the power which is a product of 'R will be considerably
less thus it does not appear o glow.

ins, it glows and gives heat which

2 02 A, 250 0 resistance is connected in series with 3.5 A, 180 03

resi:tl;nce. the safe current circuit of the series circuit will be how
minch?

Anms. 2 A,

_ PARALLEL COMBINATION
(. What is a parallel circuit? '

Ans. The circuit in which the resistances are so connec
are connected to one lerminal and ends 1o the an
known as parallel circuit.

Q. Name the function which is constant to all elements?
Ans. Voltage.

ted that their starting
other terminal thatitis

.  What will be the current in individual resistance?
Ans. Voltage divided by the individual resistance.

Q. What will be the equivalent resistance in parallel circuit?
Ans. Tt is—!- r.-l+-1— +i+
(g FI 1 N
Q. WEFI the total resistance increase or decrease with the addition of
resistances in the circuit? '

Ans, Tt will decrease.

FAesisiance 61

What will be the conduclance, il you add more components in the
clreuit? : -
Ang. Itwill increase with the addition of components. bt
t drawn = 1
How will you calculate the total curren : -
E-Hl. [t can be by two ways. First ﬁf!d out the mu]l resistance of the circuit
and current will be voltage divided by this rmsu.n::.ﬂi o il
Secondly, find out the inditld{ual hfanr.:h currepts and m
be the current drawn by the circuit. _ e
Q Hynnaddmur:mmmﬁwmih:tmﬂmrrmlin:murmm.
Ans. Increase. .
Q. .hﬂﬂulpplimﬂ:lmdnﬂud.iurmrMamhuﬂuurln
parallel? w :
Ans. In parallel.
@ I these be connected hsuiﬁ,whﬂwiﬂhnwtnhm_ﬁghtunhe
bulbs?

Ans. 'I‘I'.Le.st..w'lﬂ give dim light. :
1660 W, 220V and 160W, 220V hmrhmnmtedinpunﬂﬂ which

lamp will drop more voltage? ,
Ans. Thl:n'ﬂ'ltag# in parallel circuit is same S0 same 220V will be across each
lamp. ;
more
Q. Which lamp out of 60 W, 220 V. and 100 W, 220 ¥ will have
resistance?

Ans. 60W lamp. ! :
Q wutnbnlhhmpuulnpauﬂﬂwhntwﬂlhuhﬁrnqﬂﬂlﬂtpnﬂr
consumed? ! -
Ans. Tuwill be 160 W. y g ) . ,
Q.  All the lamps or appliances in domestic use are connected in which
fashion? :
Ans. Al are in parallel. h
Wha conmn series? _ :
t happens if all are u‘_ltﬂ h 1 =
E.m Bvery ::dlilﬁdual will nof get required "“‘“Fmd‘ﬁ"?ﬁi“ﬁk HI::'-::;&
: mnﬁasiuﬁhﬂ:uﬂﬁnnmﬁmsumﬂguhﬂmmmn voltage
will be equal to the voltage fed.

SERIES-PARALLEL EﬂHE'IHAT‘Iﬂﬂ

., Wh tluthtmiﬂpirinlﬂmnuﬁﬂlﬂ. 7 _ .
Ent Tm:-unnminnsinwm:hm mmbﬁni:[:m:nﬂmq:unm;::;
. umllash!paﬂllﬂmlth‘n‘mucmnpnurﬂclmmai
series-paralle] connections.
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AI'E LAW

Q. Name the terms
in whie
Ans. Current and voltage, i relationship is proved by Ohm?

Q. State the Ohm's law?

Ans, !
5. Ohm’s law stages that in any closed circuit the

Proportional fo (he :
Flrl:uitan: kept mﬂ:ﬂmﬂ"- Provided the physical
Le. foc | .

conditions of g

£ How
5 u:li:‘l:Tml is related with the resistance?
urren versely proportional 1o the resistance,

Decrease,

€ Ira circuit hay
ing 20 i
o i IE:E £ resistance ang 1§ connected across 3p v
2. Whatdo mean by the physical conditions of the resistance
?

. irea of Cross-section, and temperature aie

Mowing?
Yes, by changing the resistance.
f;u State the formula for calcula

. Voltage = Current x Resistance

Current = —Y0ltage

istance

Resistance = - Oltage
Current .

Ans.

o
Ams

Resistance 63

KIRCHHOFF'S LAW

Which type of circuits are solved by this law?
The circuits which are neither series circuit nor parallel circuit and not
even series and parallel circuits, but the complex circuits,

How many laws are there in Kirchhofl™s law?

(.
Ans. These are two—current law or point law and voltage law or mesh law.
i CURRENT LAW
¥ State current law?
Ans. Tt states that the sum of the currents meeting at a point is equal to the
sum of the currents going away from that point.
Or
The algebraic sum of the currents meeting at a point is equal to zero.
{?. Can any current be left at any junction in an electric circuit?
Ans. No.
VOLTAGE LAW
. g/ AWhat is voltage law?

Ans. According to this law in any closed circuit or mesh the algebraic sum

of the products of the current and resistance of each part of the circuit
is equal to the resultant voltage fed to the circuit.

Or -
The algebraic sum of the IR drops and EMFs fed to the closed mesh is

always zero.
How the sign of drops or rise of potential difference is marked?

(2.
Ans. Whenever the rise in potential difference is there the drops are marked
as positive and fall in potential is marked as negative (on the other hand

~ some books prefer the rise in potential as negative and fall as positive)
{).  What precautions should be taken strictly into consideration while
marking?
Ans, In this case choose only and only one procedure for marking and it
should be strictly followed.

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

Ohm’s law states that the current in any closed circuit is proportional to
the voltage, provided the ...... conditions remain constant.
{a} thermal (b} physical
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(e} electrical ,. (d) mechanical
2. The current varjes i i
kst i ...... Propartional to the resistance in any D.(
(a) direct (b) i
(¢) semi-direct (d) ;;:n'r::e

3. : A lamp of 25 watts is ¢
lamp glows more because its resistance is
(2) in series with 40 wants lamp
{b) not connected in parallel
{c) more than 40 watts lamp
(d) less than 40 wars lamp.
4. The cerrent taken by a load
(2) voltage x resistance
(c) wattage + voltage

5.
The power taken by a load can be ¢
(a) Pxg

when connected 1o some voltage is ...
(b} voltage + resistance
(d) wattage + resistance

alculated by V2/R. V. J and

(b) /5% R
© FlogR (d) Rlog (1
6. The resistance of 100 warts, 250 V Imﬁp is
(a) 250000 ®) 6250
() 040 d) 250
7. What will be the ing
bekdtnnd dmpere meter reading if 2 volt is applied 1o 10 O
{a) 20 amperes
b
(c) 0.2 ampere 1,":&_: f::p:rﬁ
; . ;
E:;Im £2 resistance 15 connected across 300 volts the Power taken is
o 9000 watts (b) 30000was
one watt (d) 500 wans.
9. The resistance of an appliance j tance
i ) [ ce 15 10 £2. What i i
. {a]ﬂ;ﬁ In series to limit the curmrent o 3 am?;:::f;!lrﬁm =
(c) TOG0 E:; :gg

10. Th: lt_r:udiff:mntrcsis!anc:umm i
in all is same, sp these are connected in

O e e coneoted In ..
series b
| (c) series-paralle] Ed;' cmmpwllilx
1. ies '
The current drawn by a-series circuit .. with the increasing of the

resistance in the Circuit,
(a) remains the same

(c) increases (b) decreases

{d) reaches to zero,

Resistance 65
12, If two elements of 1000 watts are connected in series, the total wattage
will be ...... C
{a) 1000 watts (b) 2000 watls
{(c) 500 watls (d) 4000 walts

13. The voltage remains the same across each apparatus, the combination is
connected in ......

(a) series (b) parallel
{c) series-parallel (d) complex. .
14. A resistance of 20 0 is connected to 20 V supply the currentis ».....
{a) one ampere (b} 0.5 ampere ;
{c) 2amperes {d) 20 amperes

15. The sum of the currents meeting at a point is equal to the sum of currents
going away from that point is the ...... law.
{a) current law {b) wvoltage law
(c) Coulomb’s law (d) Joule's law.

16. The law used to determine the force between two current-carrying
conductors is ......
{a) Joule's law (h) Lenz'slaw
(c) Biot Savart's law (d) Faraday's law

17. Brassis an alloy of copper and zinc in the ratio of ......

{a) 66% :34% {b) 50% : 50%

(c)} 34% : 66%. (d) B0% : 20%
18. Which resistance material is used for precision work?

(a) Manganin (b) Carbon

(c) Eurcka {d) Constantan
19. NMichrome is an alloy of ......

{a) niu_:h:l, chromium (b} nickel, iron

{c) chromium (d) copper, zinc.
20. The resistivity of iron and nickel is of the orderof ...

(a) 107° Qm () 107 Om
(€ 107°0Qm - (d) 10° Qm.

21. Amange gold, aluminium, silver and copper in their order of increasing
order of resistivity.

(a) Ag,Cu, Au, Al (b) Cu, Ag, Al, Au
{c) Ag, Al, Au, Cu (d) Ag, Au, Al, Cu.
22. Among Kanthal, Manganin, Nichrome and Tantenum, which has highest
resistivity?
{a) Manganin {b) Kanthal
(c) Tantenum {d) Michrome.
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66 Viva Voce in Electrical Engineering

23. Which has the lowest lemperature coefficient ..., .

24,

25.

(a) Au b) C

(e} Ag Ed: A;l

Density of gold isappmximamly ual to the densi

(a) Tantenum : ﬂlm ;‘un s’l;iw 3
{c) Platinum (d) Ni-:hgrum:

?;Mrally +++-+- Ar used for conductors.
a4} copper, aluminium :
(c) aluminium, silvar (b) copper, silver

(d) copper only.

CHAPTER 9
Capacitor
INTRODUCTION

@. What is a capacitor or condenser? b

Ans. Itis a static device which stores the electricity in the shape of charge.

Q. Whatis charge?

Ans. Electricity at rest.

Q. What are negatively charged particles?

Ans. The panticles which have more number of elecirons than protons are
called negatively charged. . .

Q.  If the number of protons are more than the electrons what will be
the charge of the body?

Ans. Positive. ;

@.  In which unit the capacity of a condenser is measured?

Ans. Farad. Other units are microfarad and picofarad etc.

Q. What is micro and picofarad? _

Ans. 107° farad = | pF and 107" farad = | pyF or picofarad.

q

On what factors the capacity of a condenser depends? _

fnn It depends upon the area of the plates, dielectric used and the thickness
of the dielectric used.

Q. Wlutisth:rdlﬂumhlphetweenlhtcapacimnteu[nmndemermd
the area of the plate?

Ans. C = A (directly proportional).

(.  If the thickness of the dielectric is increased will the capacitance be
changed and if yes, how?

1
Ans.

Yes, EwT

&7
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68 Viva Voce in Electrical Engineering

(. If the temperature of the dielectric is increased what will happen to
the dielectric strength?

Ans. It will be changed and certainly in the reciprocal order.

{. What is the dielectric strength?

Ans. Ttis represented in voltage which it can withstand without puncturing,
generally it is in kKVimm.

Q.  Which dielectric will be better, having less dielectric strength or
more dielectric strength?

Ans. More, ;

{). How does the moisture affects the dielectric strength?

Ans. Tecreasing with the increasing of moisture.

.  Write the formula for calculating the capacitance if area of cross-
section of plate, dielectric thickness ete. are given.

Ans. C= a4

4me

Q. What is a multiplate condenser?

Ans. * The condenser which has more than two plates is known as multiplate
condenser.

{2.  Which plates are more, the positive or negative?

Ans. Positive.

(.  What are the properties of charge?

Ans. 1. Like charges repel each other.

2. Unlike charges attract each ather.

. Whatiscoulomb?

Ans. It is the unit of charge.

.  What is the Coulomb’s law?

Ans. The force of attraction or repulsion between two charges is proportional
1o the product of their charges and inversely proportional to the square
of distance between them. )

¢.  What is the mathematical representation of Coulomb’s law’?

b
Ans. F= 2ty &
d
where A is a constant,

. Isthere a field around a charged body?

Ans. Yes.

(2.  Name the ficld?

Ans. Electric field or electrostatic field.

2. What is an clectric ficld?

A

Q.

Ans.
(L

Amns,

Anms,

Arig,

0.

Ans.

Ans.

.r‘!.ﬂ'_'l'.

Ang,

Q.

Amns.

[
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It is the region in which the clectric charge experiences some force or
SOTIE SITESS,

How the stress around the field is experienced?
Through imaginary lines of force.

Who invented the lines of loree for electrostatic feld?

. Faraday.

How do the lines of force travel?

From positive terminal to negative terminal. :

If a charged body is brought near the uncharged body what will
happen?

It will be charged having opposite polarity.

What the phenomenon of inducing opposite charge to a uncharged
body is called?

Electrostatic induction.

What is electric Mlux density?

It is the lines per unit area.

What is one coulomb?

A condenser has a charge of one coulomb when one ampere of current
flows for one second in that condenser.

One coulomb & one ampisec

What is the capacitance?

It is the rate of charge per voltage i.e. E= UV,

What do you mean by charging of a condenser?

Whenever the condenser takes current from a source of supply, it is
called as charging.

What is meant by discharging?

Whenever the charged condenser is connected across the loawd (resistance)
and it delivers the stored electricity, it is called as discharging

Name the substance which is placed in between the plates of a
condenser?

Dielectric.

What is the permittivity or specific inductive capacitance?

It is the ratio of capacitances of the same condenser with the given
material as dielectric to the capacitance of the same condenser with air
as dielecric.

What is the symbol generally used for the dielectric constant®
K

Wihat is the unit of dielectric constant?
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Ans,

Ans.

A,

Amy.

Ans,

. Diglectric strength =<

. It is ratio, so it is only a number.

What is diclectric strength?

. It is the voltage at which any dielectric is punctured or can be said as

the maximum voltage which a dielectric can withstand without puncturing.
What is the general unit in which the dielectric strength is shown?

. kWimil or KVimm,

What are the factors upon which the dielectric strength depends?

. The thickness of the dielectric, temperature and moisture also,

What is the relationship between the dielectric strength and the
temperature of the dielectric?

|
Temperature
What is the dielectric constant of mica?

. 3.8,

What is the dielectric strength of mica?

. 40-156 KV mil.

What is the dielectric constant of air?

One.

What are the factors which affect the capacity of a condenser?
1. Arecaof the plates.
2. Dieleciric constant,
3. Thickness of the dielectric.

COMBINATION OF CAPACITORS

How many groups are possible?
Series, parallel and mixed or series-parallel connections.

SERIES CONNECTION

What is series connection?

In this type one end of one condenser is connected with the start of the
second condenser and the end of the second with the start of third
condenser thus forming a chain. This type of connections are known as
SEries connection.

How the voliage in series connection are divided?
The sum of the voltage drops across each condenser is equal to the
voltage fed to the group.

If three capacitors having Cy, C2 and C3 capacitics are connected in
series how much will be the capacity of the group?

(LB

Ama,

L]

s,

{

Vi,

{4

A,

Amns.

i

\ms.

{4

Lrea.

{4

ins,

LN

i

lns.

(!

Capacitlor T

I | 1 I
- +E
What will be the charge on each capacitor?
[t will be same and equal to C - V.
Why the charge is same?
Because there is only one path of current to flow,

Can you calculate the voltage across each capacitor?
9
cl

where vy is the vollage across any capacitor, g is the charge and ¢} is
the capacity of that particular capacitor.

Ceg

Yes, vy =

PARALLEL CONNECTION
What is parallel connection?

If the starting of all condensers are connected 1o one terminal and
endings of the condensers are connected to another terminal, then the
connections are called parallel connection.

Will the charge be common to all?
MNo.

Mame the function which is common 1o all condensers?

Volage.

What will be the total charge of the combination?
C=qi+q@+g3+..

where (= equivalent charge, qu, g2, and 43 are the individual charges.

The charge acquired by each capacitor depends upon the voltage
or capacity or both?

toth.

What is the equivalent charge in case of parallel circuit if the
equivalent capacity is C7
@=CxV,

What is the formula for I!'nd.mg oul the total equivalent capacity of
the combination?

C=e1+e2+c3,
where C = equivalent capacity; €}, c2 and 3 are the individual capacitics,

SERIES-PARALLEL CONNECTIONS

What is the series-parallel connection?
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Ans.

()

Ansz.

Ans,

Ans.

Ans,

Arns,

Ans.

Ans.

Q.

Ans,

.

Az,

The combination in which the capacitors are connected in series and in
parallel both.

How the charge and other functions are calenlated in series-parallel
circuit?

Step by step by solving series and parallel combinations separately.
What are the types of the condensers according to the values?
Fixed and variable,

Classify the condensers according to their dielectrics?

Paper, mica, electrolytic and air condensers.

What is the main base for the types of the condenser?
Dielectric used.

What dielectric is used in paper condenser?

. Paper.

Mame the diclectrie used ie air condensers?

. AT,

What do you understand by the variable capacitor?
The capacitor by which a variable capacitance is obtained, is known as
variable capacitor.

What are the different ways of obtaining variable capacitance?
I. By using a number of condensers.
2. By using variable air condenser,
Where variable condensers are used?
Cienerally in radio works and wherever variable capacitance is required.
What do vou mean by the fixed condenser?
The condensers which are having fixed values,
Name the part of the paper condenser?
Mainly these are parafined paper as dielectric, two thin foils and rolled
in a cylindrical form.

What are the approximate ranges of the paper condenser?
1 is from D.0001 pF 1o 0.01 WF in different capacities.

What are the approximate ranges of the mica condenser?
Al pF to 300 pF.

(pF = picofarad)

What are the uscs of mica condenser?

These are used in radio work and telecommunication work ete.

What are the types of electrolytic condensers?
Wet type and semi-dry type.
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Capacitor 73

Yre these available for low capacity or high capacity?

High capacity,

How the condensers are tested?

Ity means of the screw driver, by means of high resistance meter and by
mieans of measuring the capacity of the capacitor.

How a condenser is tested by means of the serew driver?

Int this test, capacitor is charged and then it is short circuited by means
ol a screw driver. If it gives spark, it is alright and if it does not give any
spark it 1s open circuited. If the fuse blows off as soon as it is connected
fusr the charging then it is short circuited.

What should be the reading of the voltmeter if the condenser is short
vircuited?

Muter will give continuous reading.

If the meter gives reading at the time of switching on to D.C. what

ubout the'condition of the condenser while high resistance testing is
adopted?

Condenser/capacitor is alright

What do you understand by a cylindrical condenser?

A cylindrical condenser consists of two co-axial cvlinders of different
radius, separated by the dielectric.

Crive an example of a cylindrical capacitor?
A single core cable.

What is the energy stored by a condenser?

It can be given by 0.5CV where Cis the capacity, V the voltage where
it is connected.

VWhat are the other formulae for calculating the energy stored?

nsg - v, Dj%jm]:&.

What is the time constant of a circuit having capacitor?

The time constant of a circuit is the time during which the charging
current falls to 0.37 of s initial maximuam value.

If vou connect one ammeter in series with the capacitor, will it give
any reading (D.C. circuit)?

Yes, at the time of starting.

Why not after some time?

Hecause in steady state condition the capacitor behaves like an insulator
for 13.C, circuit.

Il the capacitor is connected to A.C. through an ammeter, will it
pive any reading?
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Anms. Yes, continupusly,

0.

What is the permittivity of the free space?

Ans. 8854 % 107" farad/metre.

Q.

What is the electric force?

Ans. The electric force or eleciric intensity at any point in the field or space

- To calculate the quantity of energy stored by a capacitor

around the charge is measured by the force which will act on a unii
positive charge placed at that point.

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

{a} muliiply the voltage across the capacitor terminals by its half
capacitance.

{h) mu_hip!l ¥ the voltage across the capacitor terminals by its half
resislance.

{c} divide the voltage across the capacitor terminal by ats half resistance.

{d) :I]w.rid-_: the voltage across the capacitor terminals by its half
capacitance.

To calculate the time period of a sine wave

(a} multiply its peak voliage by 2.83,

(b) multiply its frequency by 2.83,

(c) divide 1 by its RMS voltage,

(d) divide 1 oy its frequency.

The capacity of a condenser is proportional ta ...

(a) areaofits plates

{b) volume of its plate

{c) the specific resistance of the plate material

(d) the temperature coefficient of the plate material,

The capacity of a capacitor is inversely proportional to

{(a) the temperature of the dielectric

(b) the material of the dielectric

(c) the thickness of the dielectric

(d) the permeability of the material and inductance,

The capacitors in series have the same ......

(a) wvoltage (b) capacity
() charge (d) energy loss.
The equivalem capacity of the combination in series ...... with the

mcreasing of the capacitors in series.

1)

Capacilor 75

(1) InCreases (b) decreases

ic) remains the same {d) becomes zero.
The capacitors are named according to the ... used.
{a) material of the plate {b) dielectric used

iv) enclosures used {(d) voliage
The capacity of the capacitor 15 given by ......
(a) 17202 (b) wvoltage and current

(c) Vicosd (d) FR.
The time constant of an R-C circuit is given by ......

{a) L/R (b} CR

(¢) CR? () 17207V, -
The bank of the capacitors isused to ...... the power factor of the A.C.
line.

{a) decrease {b) increase

{c) meet the voltage fluctuations

{d) improve the copper losses,

The unit of the capacity of a capacitoris ......

{a) microampere - {b) milliohm

(c) henry {d) farad

The capacitors arc used to take ...

{a) kW (b kVA

e} kVAR {d} kVL.

If an ammeter and a capacitor are connected in series on D.C. circuit, the
ammeter will ......

{a) give continuous reading

(b) initially and then will come 1o zero

{c) not give any reading

(d) give only half the reading.

The capacitor stores the electricity in the shape of ......

{a) dynamic charge {b) static charge

() current electricity (d) molecules.

The capacitance can be obtained by using ......

{n} chokes (b) reactors

(c) capacitors (d) resistors.

Toincrease the capacitance of a capacitor, the distance between the plates
must be ...,

{a) closer to each other
{c) further apart

(b) made smaller in size
(d) made short circuited
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The equivalent capacity of two capacitors in series combination is given

C1+ 2 C1-Ca

E' = =
S e ® Cvd-a
NPT -Gz
() Ceg=Cr+ 2 (d) Ceg= i+ Ca

In case of parallel combination the equivalent capacity of two capacitors
is givenas ......

Ci+ L2
_CixC2 . -G
) Cq_ﬁ-l-lf: () J:I"";'_l'.'.':|+f.:'1

The energy stored in an electrostatic field of a capacitor is given as
(a) 1/2CV* joules (b) 1720V joules

(c) 0.5CF joules (d) 0.5MV" joules

If a charged capacitor is short circuited then a ... will produce.

{a) spark (b} nothing

{e) voltage (d} torque.

The unit of permittivity is ......

(a) N/m (b) farad/m

(e} Whim (d) farad/m®

If the distance between the plates of a condenser is decreased to half
distance, the capacity of the condenser will ...... .

{a) increase four times (b} decrease four times
(c) increase twice (d) decrease to half
The field intensity is measured in ......

(a) coulomb

The static clectric charge can be removed by ......

{a) grounding its frame

{b) increasing surrounding moisture ¢
{e) providing special grounding around the appliance

(d) None of the above.

Electrolytic capacitors are generally manufactured in ...... capacity.
(2) constant (b) low
{c) high (d) variable

If four capacitors of 16 uF cach are connected in series their resultant
capacity willbe ......

M

b,
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{a) O4 pF (b 8uF

ic) 32uF (d) 4 puF

If four capacitors 16 uF each are connected in parallel, their resultant
cupacity will be ......

(a) 64 uF {b) 8 puF
(c) 32UF (d) 4 uF
One farad is defined as ......

(#) one coulomb/amp (b} one coulomb/volt

(c) one joule/sec (d) Mone of the above.

The capacitive reactance of 100 uF capacitor is 31.83 {2 at 50 cfs. What
will be its capacitance at 100 c/s?

{a) 3LB3N (b} 1592102

(c) 63.66%2 (d) 10082

A 100 uF pure capacitor will dissipate at 250 V, 50 cfs ...

{a) 100 wats (b} zero watt

{c) 200 watts (d) 250 watts.
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Wires, Cables, Wiring
and Earthing
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Amns.
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Ans,

Ans,

Ams.

Ans.

CONDUCTOR AND INSULATOR

What do you understand by conductor and insulator?

The substance or material through which electricity can pass easily, is
known as conductor and the substance through which electricity cannot

pass casily or offers high resistance in the flow of current is known as
the insulator.

What are the properties of a good conductor?

It should have low specific resistance, good mechanical strength, ductile,
malleable casily jointable, cheap and free from external atmospheric
effects.

How the conductivity and resistivity are related?

Inversely proportional to each other.

Which is the best conductor?

Silver.

What is the resistivity of silver?

Itis 1.64 £2/'m.

Name five conductors according to their conductivity?

Copper, aluminium, tungsten, zinc and brass.

What is the conductivity of aluminium in comparison to copper?
60%,

Why aluminium is widely used nowadays?

Because it 15 available in India in plenty and is cheaper than copper.

Mame the conductor which is generally used in OH line?
ACSR { Aluminium Conductor Steel Ret.oreed).
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Where brass and lead are used?

Brass 15 generally used for making the terminals of switches, holders
and other accessories, Lead is used for soldering, filling in cables,
jointing. and making protective covering of underground cables etc.
What should be the properties of a good insulator?

High ohmic resistance, high specific resistance, good mechanical strength,
good dielectric strength, free from atmospheric changes,

Which is the best insulator?

Dy air.

Name some other insulators?

Vulcanised Indian rubber, mica, ehonite, leatheroid, insulating oil,
porcelain, ashustose, shellac and slate etc.

What is the dielectric strength of vulcanised rubber, mica and
echonite?

30-50 kVimm, 20-60 kV/mm, 30-40 k¥V/mm, respectively.

What are the properties of mica and where it is generally nsed?

It is transparent, fireproof, and does not moist. It is good conductor of
heat. Ivis used in soldening iron, eleciric kettle, commutator and so many
other places.

What do you know about leatheroid?

Leatheroid is a good insulating material. It is affected by grease, oil etc,

It burns at high temperature, It 15 used for slot insulation and coil
insulation for the winding work also,

Mame any ten insulntors?

Porcelain, asbustose, empire cloth, pressphan paper, fiber, cotton tape,
black adhesive tape, bitumen compound and gutta-percha.

WIRES AND CABLES

Name the tool generally used for finding out proper diameter and
gauge of the conductor?

The micrometer and standard wire gauge,

How the various types of cables used in house wiring are classilied?
The wires or cables used in house wiring may be classified according

The conductor, "
Yoltage grading,

Mumber of cores, and

Type of insulation used.

."-!-'*'!‘"’."'ﬁ
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What are the classifications according to the cores and type ol
insulation?

According to cores these are ;

1. Single core,

2. Two cores and

3. Three cores
and according to the insulation used, these are ;
PVC wire, CTS or TRS wire, lead covered wire, weatherproof wire an
flexible wires elc,
What is VIR wire?
It is the Vulcanised Indian Rubber wire.

What is the construction of VIR wire?

It is the vulcanised Indian rubber wire. It has one or more conductors of
aluminium or copper which are covered with rubber insulation and then
cotton tape and cotton braiding and compound.

What do you understand by TRS wire, PYC wire and CTS wire?

. TRS wire—Tough Rubber Sheathed wire

PVC wire—Poly Vinyl Chloride wire
CTS wire—Gab Tough Sheathed wire.

What protective covering is made over the lead covered wire?
Lead sheathed covening.

What are the different parts of the weatherproof wire?

It has copper or aluminium conductor with rubber insulation, then cotton
tape, then PVC sheathed and finally cotion h['-:lidil'l.F with sindur etc, for
weatherproof covering.

What are the advantageg of using multistrand conductors than
single solid conductor?
The multistrand conductors are more flexible, durable having more heat

dizsipating arca, and the skin effect is also reduced to considerable
extent than that of single solid conducior.,

How the cables are specified according to the sizes?

The cables are specified as 1718, 3/22, 3/20 7/20 SWG etc. which
indicates that the numerator shows the conductors in the cable and

denominator shows the gauge of the conductors used. Huwgdays
aluminium conductors are used which are specified as 1.5 2.5

mm”, 4 mmz. & mm" and 50 on.

On what factors the size of the conductor depends?

. The current capacity of the load, voltage drop and mechasical strength

also.
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WIRING

What is wiring? : . s
Wiring means the systematic layout of the wires or o connect [
clectrical load o supply in a proper manner and according to Indian
Electricity Rules.
What are the types of wiring? i
Two types—the domestic wiring and industrial wiring.
What are the types of house or domestic wiring? _ .
Cleat wiring. Casing and Capping wiring, Batten wiring, Conduit pipe
wiring and Lead covered winng.
What are the types of conduit wiring?

1. Surface conduit pipe wiring. v

2. Concealed conduit or underground Wiring.
What are the diffcrent systems of distribution?
Tree system and distribution board system.
What arc the main points to be considered for wiring for particular
place? o
Durability, safety, cost, appearance, and accessibility.

CLEAT WIRING

What are the different materials used in tlm?t wiring? .
Porcelain cleats (two ways, three ways), VIR wire or PVC wire, screws,
blocks, and boards and different electrical accessones.
What are the advantages of cleat wiring? .
It requires less labour and workmanship, fess ime, less cost, exiension
and removal 15 also easy.
What are the disadvantages of the cleat wiring? ,

i ency irt spoi insulation, no safety
Less life, less efficiency, dust and dirt spail the insulatic .
from fire, smnﬁc. sunlight, rains, dampness and mechanical damages
elc. .
How much should be the distance between 1wo :Ieﬂt.s:,’
It should not exceed more than 60 em and safe distance i5 30 cm.
Is it a permancnt types of wiring?
Mo, it is a temporary Wiring.
What is the recommended period for this type of wiring? :

3 . b . 1:5;1 1u '...

I1 should not be wsed for more than 51X 1_11nn1h1. but if it is requin
used for more than six months then it should be further tested and
checked properly.
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- CASING AND CAPPING WIRING

What do you understand by casing and capping wiring?

In this type of wiring the VIR wire runs in the grooves of tcak wood
casing and casing is covered with capping, therefore this wiring is
known as casing and capping wiring.

What sizes of casing and capping are used? ’
DA™ o 5% 27 o0 347, 37 17, 1307 ¢ 37, 2147 % 147, 314" x 114" and
4% % 117 ete.

What are the advantages of this wiring?

It has good appearance, long life, wires are safe from mechanical
disturbances. IT it is painted and round cleats are provided then it is free
from dampness and vermins also.

What are the disadvantages of this wiring?
The wiring requires more skilled labour and skilled workmanship, more

cost, no salcty from fire, extension is not so easy, fault location is not
50 COSY.

Can you run two opposile polarity avires in the sanse groove?
MNo.
How the wiring can be safe from dampness?

By providing round porcelain cleats below the casing and by painting
the casing and capping.

Can it be buried under the wall?
pa, 1t shoald never be done.
Where this wiring is used?

In houses but should not be done in damp places. where the risk of fire
and fumes exists.

How much should be the distance between the gitties or cleats?

The maximum distance is ', for casing and capping up to 27 size but
for more than 27 it should be kept 2° maximum.

IT the wiring is to be taken in other rooms (crossing the wall) how it
should be taken? ;

In that case wires should be taken through a conduit pipe or PVC pipe.

How much should he the distance bétween the screws on capping?
It should not be more than 6",

In 27 = 347 casing capping how many wires should be run of 322
SWGT '

Four max imm,

Name the different joints used in casing and capping wiring?
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Straight joint, right angle joint, corner joint, tee joint, bridge tee joinl,
cross joint and cross bridge joint ete.

Where the straight joint, corner joint and right angle joint are used?
In domestic wiring these joints are used, straight joint ~:wl'_u:r: the length
of casing and capping is to be increascd; the commer joint at thf. wall
corners and right angle joint where the wiring is to be bend at H.
Why bridge joints are preferred?

Recause the wires of opposite polarity should not cross cach other.

BATTEN WIRING

What is a batten wiring? 2 g
The wiring in which wires are run on the wooden batten fixed in clips.
What are the different materials used in batten wiring? _ .
Teak wood batten, round block, boards bends and comers, clips, LT HER
wires, wiring accessoriés and round cleats.
What are the different sizes of batten? )
A" x AT, 3" WA, 17 s 14T, 1Y e 147, 1147 e 10" and 27 x V27 ete.
What are the advantages of the batten wiring? _
Good appearance, cheap, protection against the moisture if painted and
round porcelain cleats are used, semiskilled worker can daoit, repair and
extension is easy and easily accessible.
What are the disadvantages of this wiring?
Mo safety from fire, and shock. cannot be done in open space because
atmospheric effects will damage the insulation of wir:s.
What should be the distance between the clips? -
It should be in horizontal line not more than 4" and in vertical line should
not be more than 67,
Wha* are the types of clips?
Joint clips, link chips.
Which type of wires are mostly used in batten wiring?
CTS or TRS, PVC and weatherproof wires.
What should be the bend of wire to protect the insulation safety of
wire? . .
It should not be less then six times the external diameter of the wirc.
The bend should not be sharp.
What should be - he maximum distance between the gittics in batten
wiring?
It should not exceed more than 2.5 m.
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- If the wiring is to be crossed through the wall what precaution is to

be ohserved?

The batten should never be buried under the wall, a conduit pipe should

be used torcross the wall. The bushings should alse be provided on both
sides of conduit pipe.

Where the batten wiring is nsed?

The wiring is done even in moist places, generally it is used in house
wiring.

How the earth wire is taken or wired?

Generally it is drawn below all wires on the batten and fixed in the same
clips, -

If lead covered wire is used on the batten what do you call this
wiring?

Lead covered batten wiring.
Why the lead covered wire is used?

[t can protect the conductors! wire from dampness, ﬂunﬁspl'mnn changes,
corrosion, and mechanical injury etc.

Why earth wire is also run along the LCC wire?

The lead covering also serves the purpose of earth continuity conductor
but for batter earthing, and to keep the potential of earth wire at zero
potential, it is run along the wire.

How many cores LOCC wires are available?
aingle core, iwin cores,

What are the disadvantages of LCC wiring?

Costly, skilled worker and workmanship is required, extension and
changes are very difficult.

How much should be the curvature in LCC wiring?

It should not be less then nine times the external diameter of the LOC
wire used,

Where the LCC wiring is used?
In telephones, in service mains of domestic installation, up to meter etc.

CONDUIT PIPE WIRING

What are the types of conduit pipe?
Light gauge and heavy gauge.

How the light gauge and heavy gauge conduit pipes are prepared?

. Light gauge pipes are prepared from sheets and these are thin, so

threading cannot be done, these are not suitable for good wiring.
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Heavy gauge pipes are either solid drawn or welded and prepared from
mild sheets, threading can be done.

How many types of wiring is done with conduit pipe?

Surface conduit pipe wiring and concealed or underground conduit pipe
wiring.

What is the difference between the surface and concealed conduit
pipe wiring?

In surface conduit wiring the conduit pipe is run above the surface of
wall or ceiling etc. fixed with saddies. In concealed wiring the conduit
pipe is buried under the wall or ceiling.

Name the different accessories used in conduit pipe wiring?
Conduit pipe, conduit couplings, conduit elbow, conduit junction box
(single way, two ways, three ways, fourrways), conduit tee. conduit
check nuts, conduit saddles, conduit nipples, conduit bushings, reducers,
flexible conduit pipe, rigid and flexible couplings etc.

What are the common sizes of conduit pipes?

W, W, 1 1A%, 1A, 25, 2 e

How the threadings are done on the pipe?

By the conduit die set.

What accessories are used for Mixing the conduit pipe?
Saddles, clips, hooks, crampets and girder clips.

What are the different methods of drawing the wires in the conduit
pipe?

By drawing system and by pushing method.

What are the advantages of conduit pipe wiring?

Wires are safe from mechanical damage, extension and repair easy.
alternation is easy, fault location not difficu!* wiring has more life and
it is shock-proof if earthing is done properly.

How earth wire is drawn in case of surface and concealed conduil
wiring?

In surface ¢onduit outside the pipe, clipped with earth clips and in
concealed conduit wiring the earth wire is drawn through the pipe.
How many wires of 1/2 SWG and 3/22 SWG can run through the
conduit pipe of ¥4"?

For 250 V grading—six wires both 1/18 and 3/22 SWG wires; for 650
V grading—four wires both 1/18 and 3/22 SWG.

Which type of wiring is suitable for blacksmithghop, wet places,
and cold storage”?

Conduit pipe wiring, batten with cleats CTS or PVC wiring.
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MEGGER TESTING

What is a megger?

Megger is an instrument used for measuring the insulation resistance of
the wiring.

What is the necessity of testing?

Belore energizing a new installation, the testing is an essential factor to
avoid any possibility of accident because l:rf supply, short circuit and
leakage current cic.

What maximum leakage current is permissible?

The leakage current should in no case exceed 1/5000th of the total load
current.

What should be the insulation resistance of the new insulation?

The insuiation resistance of the new installation should not be less than
50

Number of outlets

Can you calculate the leakage current of the installation/appliance,
il the voltage and insulation resistance are given?

Voluage
Insulation resistance in MO

How many terminals are there in a megger?

Line and earth—aonly two. 4

What should be the speed of the handle while the instrument is in
operation?

160 rpm generally or as per the instructions supplied by the manu-
facturer.

What are the different tests to be performed for testing a new
installation?

Continuity test,

Insulation test between conductors ufnp]xisi:e polarity.
Insulation resistance between conductors and earth,

Pularit}' test,

Earth continuity test.

Can you use the megger if the installation is already energized?
No.

What actually is tested in case of continuity test?
The continuity of the wires throughout the installation,
Will the switches be in off or on position?

For effective testing, the switches are "ON" turn by wrn.

Leakage current =

'_hh'-ul-u"-_
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What will be the pesition of the holders and plug points in case of
continuity test?

The lamps are inserted in holders and the sockets are either short
circuited or the appliances are connected,

What will be the reading if all things are alright?

Zero with every observation.

What is the reading in case of the insulation resistance test between
the conductors of opposite polarity?

Infinity.

Should we place the lamps in holders in case of insulation resistance
testing?

MNo.

If you don’t “ON' the switches will it make any difference?

Yes, the half wire insulation resistance will not be tested.

In case of insulation resistance test between conductor and earth,
where the terminals of megger should be connected?

Omne terminal on earth (E-terminal) and afier twisting both positive and
negative or phase amd neutral both are connected to another terminal

marked L.
What should be the insulation resistance reading of the megzer?
Infinity or the meter should read at least one mega ohm.

What do you test in polarity test?
Whether the phase wire is connected to the switches or not.

Where the phase wire should be connected?
To the switches.

How the polarity test is performed?

One terminal of the megger is connected with phase and the other
terminal turn by trn o the switches. The megger should give zero
reading and if not there is defect. Check and remove it

How the earth continuity is tested?

Connect one line terminal to E (earth) at the main board termination of
carth point, and then connect the other terminal of megger with eanh
point of three-pin plug sockets, metallic body of ceiling fan, brass batten

holder and bracket etc. (where earthing is done), the megger should read
ZETO.

If there are more number of circuits, then should it be tested with
each circuit or only one cireuit testing is sufficient?

1t should be tested with each circuit independently.
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If the insulation resistance of a new installation is 7.5 M£2, can it be
energized or not? :

Yes it can be energized.
A single way swilch is rated 5 A, 250 V and a fuse of 5 A, will it be
advisable to use a single way switch in place of fuse?

Mo, fuse is a safety device and a switch is a controlling device, secondly
a switch will not protect the line, if the load current is more than 5 A.

What are the common faulis in wiring?
Leakage, open circuit, short circuit and reverse connections.

EARTHING

What do you mean by earthing?

Earthing means the connections of a metallic body with the general mass
of carth for the purpose of safety from shock.

What is the necessity of earthing?
The main purpose is the safety from shock.

Which wire is connected to earth (i) two wire D.C. system (ii) three
wire D.C. system. (iii) A.C. 3 6 alternator?

(i} Incase of D.C. two wire system the negative wire is connecied to
earth.

(i) In case of D.C. three wire system the middle wire is connected 1o
earth,

(i)} In case of three phase generators, the star point or neutral is
connected to earth.

What is an earth electrode?

[t is a metal pipe or plate which is connected electrically with the general
mass of earth and is buried under the earth,

What do you understand by earthing lead?

. The wire which 15 connected with the earth electrode is known as

earthing lead.

What is earth cont. anity conductor?

The conductor which is connecied to the earthing lead and which

connects all the metallic parts which are to be earthed without breaking
its continuity, is known as earth continuity conductor,

What are the different methods of earthing?
Pipe earthing and plate earthing.

What is the main importance of earthing?
Safety against electric shock.
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in case of earthing what is the role of earth?

lzarth plays an important role. It behaves like a shorn-circuited thick
vapduétor,

What about the potential difference of the earth in that case?
Izarth is supposed to be at zero potential,

What is the purpose of carthing?
The purpose of earthing is to provide protection to human beings,
cquipment, and circuit against electric shock (dangerous or CXCESSIVE
virltage).

Which part or portion of the apparatus/equipment machine/wiring
be earthed?

All the metallic portions of the system except cumrent-carrying conductors.
What do you understand by system earthing?

The earthing of supply system i.e. earthing of neutral wire of supply
AWA lEIm. .
What is the utility of this system earthing?

It limits and provides a balance voltage system. For example if neutral
is properly earthed, the voltage in 3 ¢ across one phase and neutral will
be established and balanced (balanced load).

What is equipment carthing?

Connections of all the metallic portion of the electrical equipment
except the current-carrying conductors to carthing electrode are known
as equipment earthing,

What do vou understand by the earthing electrode?

A metal pipe or plate or conductor electrically connected to general mass
of earth s known as earthing electrode.

Where this =arthing electrode is erected?

It is erected and shall be provided at generating station, substations or
consumer's premises. '

In earthing system, what ECC denotes?

It is Earth Continuity Conductor.

What is the best value of carth resistance?
It is zero ohm.

If a system has more resistance how the earth resistance can be
hrought down?

It can be brought down by any of the following methods : pouring water
in earth pit, by maintaining moisture around the earth electrode, treating
the earth pit by salt water, increasing the depth of pipe into ground,
making more earth pits and connecting the earthing system in parallel.
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2.

Ans

A,

A,

Ams,

Ans,

Ans,

Ans

Ans.

A,

{2,

Which facility the earthing provides?
Easy flow of faulty current through the canth.

What sl.-hmuld be the limiting value of sum of the resistances of
general mass of earth and earth continvity conduct

pisilr 3 or for earth faull
It should be such low that

the Faulty current is at least 3,51
! _ : 3.5 limes or m
than the fuse rating, .

s0 that fuse may blow promptly.

Is there any relationship between the cross-secti
. _ sectional areas of (he
cable used in the domestic wiring and earth conlinuity conductors?

The size of the earth continuir ¥ conductor should not be less than the

half of the largest cu i
_ ; rrent-carrying conductor used in d i
installation, ki

IFyou are using aluminium strip for earthine k e
the arca of the earth strip? ¥ & mow will you calculate

l.t should anly be caleulated on the basis of the equivalent size of the
capper current-carrving conductor size.

If the currents carried by different installations
A alions are 15 A, 20

A and 100 A, what size of wire will be wsed? Ry
Itis SWG No. 14, 12, 10 and &, respectively.
What is the general recommendation of the ea i

; rith contimuity ¢ 5
used in domestic installation” v
[t 15 less than ane ohin.

In case IhnIe.ngﬂ'luI'u single conductor is more (resulting more than
one ohm resistance) what should be done?

In that case the other conductor of same tength having larger cross-
. : <] =

nncn-nn:_ll area will be preferred because the resistance is inversely
proportional 1o the area of cross-section.

Vhich instrument is used to measure carth resistance?
Earth o ster

Protection of earth wire is essential but at a
very much important, name the point?
Earth wire shall be protected against mechanical damages and possibility

of corrosio,.,, panif:u r_ari ¥ at the point of connections to earth electrode
and the earth continuity conductor,

particular point it is

What do viour call, the Pnlg or line of an carthed ci : .
connected to earth, cireuit which is

Earthed pale

Whom do you call earthing lead?

Wires, Cables, Wiring and Earthing

The conducter by which the connection te the earth electrode 15 made
i» known as earthing lead.

Aw

-

In earthing process we come across two types of insulation, the
functional and supplementary insulations. What do you understand
by functional insulation?

It is the actual insulation which is needed for proper lunctioning of
equipment and is the basic prolection against electric shock oo,

Anr,

Whom do you call supplementary insulation?

It is called as prowective insulation. It s an additional independent
mnsulation in order to ensure protection against electric shock in case of
failure of the functional insulation.

What do you call the current having a passage of electric current
other than the predetermined or desired due to imperfect insulation”
A leakage curreni

What is the permissible leakage current?

The limiting value can be stated as

L

lns.

(4

Yes
0

N,

: ; i
Full load current of installation = "'rEHJ'l} amp.

PIPE EARTHING

ik What is pipe earthing?

Ans. Inthis type of earthing a Gl pipe of 142" diameter and having a length
of 614 1. long is used as canh electrode. This pipe is buried under the
earth, surrounded by alternate layvers of salt and charcoal.

(1. What is the thickness of layer usually preferred?

Ans. 7.5 cm charcoal and 7.5 ¢m of salt alternately placed.

€. Where and for what purpose the funnel is used?

Ans. It is situated in the concrete box and placed at the top of the pipe. The
water is'poured in the funnel to maintained the moisture around the pipe

in the charceal and salt layers.

{1, What is the general dimension of the concrete box?

Ang. Generally it is made 30 cm = 30 cm which is covered with cast iron
CLMWET,

(. Why the holes are provided in GI pipe of 114" dia?

Amns. Just to release the water 1o surroundings salt and charcoal layers 1o
maintain the moisture,

(2. How the holes are provided lor effective release of water?

Ans. Diagonally and alternately.
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PLATE EARTHING
What is plate carthing?

- In this system of earthing, a plate of cast iron or copper is buried and

used as earth electrode, so it is known as plate earthing.

Generally what is the dept!. of the plate in case of plate carthing?
3 metres below the ground level,

What is done to maintain a good earth continuity?

. The plate is surrounded by the layers of charcoal and salt.

How the moisture is maintained?

!ﬁ. pipe is arranged on one side of which it has a funnel and on other side
it enters the salt and charcoal layer. Water is poured in funnel
periodically to maintain the moisture.

How the earth electrode is brought?

- Aconductor is lugged or riveted with the plate and brought out through

i pipe.

What is the position of the plate inside the earth surface?
It is vertically kept not horizontally.

Why the plate is buried vertically and not horizontally?

If by chance an carthquake or other natural calamity comes and shakes
the earth’s homogeneous layers, the plate will be left alone if it is placed
horizontally. So it is kept vertically to be in contact with so many layers
and thus the plate will always be in contact to maintain the good and
continuous earth connections,

What is the size of copper plate up to 30 HP, up to 100 HP, and above
1060 HP?

Up to 30 HP 30 cm x 30 em % 3.12 mm

Upto I0OHP 60 cm %60 cm % 3.12 mm

Above I00HP 90cmx%90cmx 3.12 mm

What are the different sizes of the cast iron plate up to 30 HP, up to
100 HP and above 10§ HP?

Up o 30 HP 30ecm =30 cm x 635 mm

Upto IDOHP 60 cm x 60 cm x 6.35 mm

Above I0OHP 90 cm x 90 cm x 6,35 mm

What is the size of earth wire up to 10 HP?
8 SWG copper conductor, 6§ SWG copper conductor and ¥4* x lig”
copper sirip.

What shoald be the minimum possible distance between two plates,
if double earthing is done?

iy,

L.

{

L"'I..

g

\nx,
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At least & between bwo plates.

What is the earth resistance of ordinary soil and rocky soil?

In no case it should exceed more then 5 £2 and for rocky soil 8 £1,
Name the instrument used for measuring the earth resistance?
Earth tester.

To maintain a pood earthing what periodic arrangement is done?
Regularly and periodically add water to maintain moisture around the

pipe.
OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS
The characteristic of a pood conductor s ...

{a) toallow the free electrons o flow at low voliage,
(b} to allow the free electrons to flow without voliage,
(e} 1o offer hindrance in the flow of free electrons.

{d) not to allow the free electrons 1o move even after the application of
voltage.

vienee 15 the best conductor,
{a) Gold

(b} Silver
(¢} Copper (d) Aluminium
. The impregnated paper is used as an insulator in ...

{a} between the armatire stampings

{b) high voltage cables

{c} commutator

(d) HT line.

Mica is used for ...

(a) preparing the heating element

(b} preparing heating elements of room heaters
{c) soldering

{d) small magnets.

. In VIR wire ¥, 1 and R stands for ......

{a) wery important rubber

(b} wulcanised insulated resin
{c} wulcanised Indian rubber
(d) wvulcanised impregnated role
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94 Viva Voce in Electrical Engineering
6. In PVC cables P, V and C stands for......
(a) poly vinyl chloride. '
(*} poly vulcanised conductar
(c) poly vulcanised coveri ng
{d} plastic vulcanised covering
1. Generally ...... wiring is used for domestic purpose,
(a) batten (b)) cleat
{c) lead covered {d) busbar
8. ...... are used in cleat wiring.
(a) Cleat, screws, VIR wire ele.
(b} Cleat, batten, VIR wire eic.
(¢} Cleat, PVC wire etc.
(d) None of the above,
9. The...... is drawn after fixing the clips on the wooden batten,
(a2} VIR wire (b) PVC wire
(c) fexible wire (d) PILDUSTA cable.
10. Switch should be connected on ...
(a) neutral wire b) phase
{c) earth wire Ed_‘:: Fpmlf w:;”
11. The baten holder is used ..

12,

13.

14.

15.

(a} in hanging position

{b) hung near the bed

{c) fitted on the flar surface

(d) to obtain the light at a particular angle.

In surface conduit pipe wiring the earth wire is taken
(a) along the conduit pipe internally

(b) along the conduit pipe externally

(c) separately under the plaster

(d) by insulating the pipe.

The insulation resistance test is camried out by the instrument

(a) ammeter (b} voltmeter.

(c) mepger {d) energymeter,

In case of earth fault in any circuit the megger will indicate ...
{a) ZET0 (b) 50 MO

{c) infinity (d) 1M

If there is a break in the circuit, the megger will show
(a) zero (b) irfinity
{c) 50MQ {d) 1 MGQ.

144,

A,

L.
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I'he installation can be energised if it has the insulation resistance ......

(a) notexceeding 1000 £2
(€} notexceeding | MO

(b} mot less than 100D £
(d) not less than 1 MO

If the pipe is used as earth electrode the carthing issaid toben ...,

{a) pipe earthing
{c) tap earthing

{b) plate earthing
(d) Mone of the above.

Plate earthing is generally used in ......

{a) house wiring

(c) temporary wiring

(b} industrial installation
(d) cleat wiring.

The carth resistance is measured by ......
{a) earth tester {b) megger
{c} wvoltmeter {d) ohmmeier,

BSWG wireis ...... than 16 SWG wire,

(a) thicker
(€} equal

(b} thinner
(d) Mone of the above.

Which tvpe of wiring 15 done in a workshop?

(a) Conduit pipe wiring
{c) Batten wiring

...... wiring is suitable for damp places.
(a) batten wiring

(c) casing and capping wiring
. Which type of wiring has minimum span of life?
{a) Conduit pipe wiring
{c) Batten wiring

. The advantage of using conduit pipe wiring is that it ...
(a) islighter

(b} Cleat wiring
(d) LCC wiring

{b) cleat wiring
{d) conduit pipe wiring.

{b) Cleat wiring
(d) LCC wiring.

{b} is stronger

ic) has long life
{d) resists mechanical damage and has long life.

ia)
(c)
{d)

. The non-metallic conduit wiring is ......

easy (o instail (b} light in weight
corrosion resistant
easy o install, light in weight, corrosion resistant, flame retardant

and impact resistant also.
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cHAPTER 11

Chemical Effect of
Electric Current

A,

Ans,

INTRODUCTION
What do vou understand by the chemical effect of electric current?

. Whenever an electric current is passed through a solution or electrolyte,

it decomposes into its ions i.e., it experiences some chemical changes.
This effect 1s known as the chemical effect of cumment.

What is meant by the liquid conductor or electrolytes?
Electrolyte is a solution or liquid conductor which undergoes a chemical

change when an electric curreént is passed through i, for example
H,50,, H,0, NaCl etc.

What are electrodes?

The electrodes are the metallic plates which are immersed in an electrolyte.
These are of two types—aonode and cathode.

What is eathoede and anode?

The electrode which is connected with the negative terminal of a batery
is called cathode and the electrode which is connected with positive
terminal is called lnnud::.

What is an jon?
The charged particles of a solution are known as ions.
Define cation and anion?

The particles which has positive charge are known as cation and the
other having negative charge are known as anlon.

ELECTROLYSIS

What is electrolysis?

. Electralysis is a process in which an electrolyte decomposes into its ions,

What do you mean by the quantity of electricity?

96

Wnx,

0.

A rrs.

Q.

Ans.

(.
Ans,

0.

Ans,

{2

Ans,

{2

Ams,

23

Auns,

A

Amx.
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It is the product of current and time through which current is passed.
What are the Faraday's laws of clectrolysis?
Faraday introduced two laws of electrolysis :

1st law : The weight of the liberated ions during electrolysis is directly
proportional to the quantity of electricity passed through it.

2nd law : Whenever the same quantity of electricity is passed through
different electrolytes, the amount of different substance liberated 15
directly proportional to their chemical equivalent.

What is the mathematical representation of the first law?
Lt el
where m = mass of the liberated ions
g = quantity of electricity = i
i = current, and
= time in seconds
p m = £il
where Z is a constant, known as electrochemical equivalent of the
subsiance,
What is the second law representation?
If there are two substances and their liberated masses are m and m,
when say [ ampere current is passed for f sec then
my = £)
ma = Lo
where Z; and Z2 are the clectrochemical equivalents of the substances,
respectively.
Where the phenomenon of electrolysis is used?
It is used for purification of metals, electroplating and electrotyping eic.
What is electroplating?
Electroplating is a process by which a metal is depositea on any other
metal by passing the current through an electrolyte.
Is it necessary to use the electrolyte of the same material of which
the electroplating is to be done?
Yes, the metal to be deposited must be present in the electrolyte.

Which polarity does the material to be deposited has?
Cathode.

For copper plating, which electrolyte may be taken?
Copper sulphate solution.

If the high value of current is passed in the electrolyte, will the
electroplating be smooth, fine and uniform?

Na,
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@

Apy.

g

Anmr.

Q.
Ans.

Anr

Anz

What is the chemical equbvalent?

It s the mats of e element which combines or replaces one gram of
hydrogen by chemical action

What ks the electrochemical equivalent?

It is the mass of an element which is liberated by one ampere per second
or one coulomb of alectricity. k

What do you understand by electrotyplng?

In this process, firsd of all the writlen material is prepared, and the
imprestions arc made with the wax or plaster of paris. To make it a
conductor, U 5 coated with powdered graphite. Then it is kept on
eathode and electroplating is done, this plating will strengiben the film
of impressions and the film is further streagthescd by filling the back
with molien metal. Thess electrablocks ane used for printing procedies.

For silver plating which electrolyte is generally used?
Silver mitrale (AgNOy)

‘What are ECE for Ni, Ag, AIT
0.000304 gm™C, 0.001 118 gmC, DUD0N09 gme™C, respoctively,

CELLS
‘Whal are the types of cells?

. Primasy ard secondary.

What are primary cells?

The cells which are able o deliver ibe current ns soon a5 1S compoBenLs
are gathered. Onee discharged cannot be recharged again,

Give some mammes of the primary cells?

Vaoltsie cell, Leclanche cell, dry cell, Bunsen cell and Bicromase cell
ic.

What di you anderstand by secondary cells?

The célls which stose electrical energy in the form of chemical form are
knawn as secondary cells, This cell does not deliver the cument as soon
a5 i1 ks mssembled and will deliver when ii is charged. The material can
be used agnin and again,

PRIMARY CELLS

What are the characleristics of primary celle? .

The cell onoe discharged cannot be recharged again, the initial cost i
Tow, it is portable also, should have low internal resistance and should
have lang life,

)

A,

Ant.,

e

@
A,

imf

Amy.
£h
iaL

Lk
Amr.

o
Ang,

L£3

Anz,

)

Ani

¢
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VOLTAIC CELL

What are the different components of the voltale cells?

Gilass copdainer, Zn plate, Cu plate, dil. H,50,, electrolyte and arange-
mend for checking the voltage produced.

What are the polarities of copper plate and zinc plates in this cell?
The copper plate behaves like positive plate and zinc plate as negative
[

What is the chemibcal action which takes place in this cell?

Zn + Hy50, =» Zn80, +1H

2H + 1 = Hz

Hwhdurnhﬂuhﬂh:wmrﬂ:u:ﬂ i : ;
The hydrogen paricles which are actually in the form of masces
hydrogen form give up their charge o copper plate and become the
somic hydrogen and thus 1he copper plate behaves as anode at a higher
potenlial then rine plate.

At N.T.P. the gases behinve like a conductor or insulator?
Insulator,

After giving the charge to copper plate will the hydrogen atom
behave like 2 condoctor or msulator?

Ipsulator.

What are the defiects of the voltakc cell?

Two—ihe local action amd polanzaien,

What is the local action?

The hydrogen sa formed in the chemical action should give away the
charge o soms cpposite polarity material. The zinc used being 3
commiercial one, has o many fmpurities like Cu, As, Sn, Fe, Co, Ac
ele, 50 ihe hydrogen gives away the charge and [orms 3 :uﬁﬂcm cell
locally. Thus the charged parficles will nat go to Cu plate and cell will
stop producing e.m.i. This defect is called local action.
‘What ks polarization?

Forming the layer of stomic hydrogen (after giving the charge) on the
copper plate and not allowing the charged particles 1o give away the
charge 1o copper plate, caisses the reduction in emul. of the cell. This
defect is known as the polarization,

How the bocal action defect ks removed?

By amalgaimating the zinc nd. _

What actually ks done in case of amal gamation?

W conl 8 mercury layer on the zimc rod

How does this mereury layer minimise or remaove the local actlon?
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It only allows the zinc particles to react and the other particlés are
covered 1.e. they do not take any part in the chemical reaction of the cell,
hence overcoming local action,

What are the methods of minimising the polarisation?
1. Manuwal method
2. By using the depolariser.

How it minimised by manual method?

In this case, the zinc rod is taken out and brushed out by the manual

umraunn thus the hydrogen bubbles are washed out and the rod i 15 now
again .eady.

How the depolariser helps in minimising the depolarization?

It converts the hydrogen atoms into water or some other form and does
not allow to assemble around copper plate.

LECLANCHE CELL

Mame the electrodes used in Leclanche cell?
Carban and zine.

What is the polarity of carbon plate?
Positive.

Which plate has negative polarity?
Zinc.

Name some important parts of the Leclanche cell?

Glass vessel, Zn rod, carbon rod, mixture of MnO, and graphite,
solution of NH,Cl, pormus pot ete.

What do you know about the porous pot?

It is a pot made of the porous material. It only allows the gas particles
to pass and not the liguid.

What is the chemical reaction of this cell?

Zn + 2NHCl = ZnCly + 2NH; + 2H

2H + 2Mn0O; — Mn"f.'.'u - HﬂU

What is MnO2?

It is depolariser.

How it helps in this cell for minimising thg polarization?

. By converting the hydrogen particles into water.

Does this cell also have local action defect?

. Yes, because zine rod is aiso used.

What is the e.m.T, of this cell?
1.46 volts which comes to 1 volt after some time.
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Where this cell is used? .
In Libaratories, and other places where continuously e.m f. is not needed,
i.e. for intermittent use like electric bell, buzzer etc.

DRY CELL

What is dry cell?

The cell in which the active material is in the form of liquid stage, not
in solution form, are known as the dry cell. These are portable and easy
to use. It is the modification of Leclanche cell.

What are the constructional paris?

Carbon rod, zine cylinder, MnO; and NH,Cl in liquefied stage and a
membrane etc.

What is the polarity of zine and carbon rod?

Zine eylinder behaves like a negative and carbon rod as positive terminal,

What is the chemical reaction of the dry cell?

Zn + 2NH,Cl — ZnCl, + 2NH4 + 2H

2H + 2MnO2 — Mn203 + H20

Is there any exit for the formed H20 and if not what effect does it
have on the performance of the cell?

After using it for some time, the water particles collect and cell stops
working and the solution may leak out breaking the zine container.

Is there any other provision made to release hydrogen gas?

Yes, sometimes a hole is provided on the top of the cell.

What is the e.m.l. of this cell?
It is about 1.5 V.

What are the uses of this cell?

Itis widely used in the torch, transistors, radio
and other electrical appliances.

e recorders, 1nsirUments

BUNSEN CELL

What are the parts of the Bunsen cell?

Carbon rod, conc. HNO,, Zn cylinder, glass vessel, dil. Hy50,, and
porous pot etc.

What is the depolariser in this cell?

HNO,,

What is the chemical rea:tinn.nl this cell?

Zn + Ha80, — ZnSO0, + Hy

Hz + 2HNO3 = 2H20 + 2NO3
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What is the e.m.f. of this cell?
1.9V and fairly constant.

Where it is uscd?
In laboratories.

Why the use of this cell is limited when it has fairly constant e.m.f,”

The gas NO, is a harmful gas and may cause danger to someone’s life
50 1S use is limited and restricted.

Can you name any single cell in which two acids are used?
Yes, it is Bunsen Cell.

BICHROMATE CELL

What are the constructional paris of the bichromate cell?

Glass vessel, amalgamated zinc rod, mixture solution of H,S0
1 B T
K2Cry0;, carbon plates, terminals and cork etc., =

Which is the positive terminal of the cell?

The carbon plates.

Why it is zalled as bichromate cell?

Because potassium bichromate solution is used in this cell.
What is the e.m.L. of this cell?

1.9 1 2 ¥V which comes down 1o 1.7 V.

What is the internal resistance of this cell?

It has very low internal resistance.

Where is it used?

Because of the rapid reduction in its e.m.f. it is not used much. It can be
used in telephones and telegraphic purposes eic,

DANIELL CELL

What are the different constructional parts of the Daniell cell?
The copper conainer, saturated solution of copper sulphate, porous pot
dil. H,50,, and Zn rod ete. iy P
What are the polarities of Zn rod and copper container?

Copper container as positive and Zn rod as negative,

What is the chemical reaction?

Zn + H350, — ZnS0, + H,

Hz + CuS04 — Cu + H2504

Where the copper particles are collected?

Al the bottom of the container.

0.
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Which solution out of CuS04 and dil. H:504 is light?
il. Hy50,.
Can you name the cell in which we are using the principle of
gravity?

Yes, it is Daniell cell.

How you preserve the CuS0.?
There are shelves provided near the top of the container and the CuS0,
crystals are kept there.

Where this cell is used?

In laboratories, railways signals, telephones etc.

What is the e.m.[. of this cell?

L1V,

Mame the depolariser used in this cell?

CuS0, solution.

Is there any other name of this cell?

Yes, pravity cell.

WESTON CADMIUM CELL OR STANDARD CELL

Vhy this cell is called Standard cell?
L ccause it gives the constant e.m.f. at a particular lemperature.

What are the constructional parts of this cell?

Wooden box, terminals, glass tube, leads or connected wires, pure
distilled mercury, amalgamated cadmium, a mixture obtained by gninding
the pure miercurcus sulphate, a cadmium sulphate and mercury in the
ratio of 8 : 4 ¢ 1. and dissolved in the solution of cadmium sulphate,
crystals of CdS0, and saturated solution of cadmium sulphate.

What is the shape of the tube used in this cell?

H shape.

What depolariser is used in this cell? .

It is a mixture obtained by grinding the pure mercurous sulphate,
cadmium sulphate and mercury in the ratio of 3 : 4 : | and dissolved in
the solution of cadmium sulphate.

Why CdS0q erystals are placed?

To maintain the saturation of the CdS0, solution.

Which terminal has positive polarity?

It is pure mercury which acts as positive electrode.

Which is negative terminal of the cell?

Tris 12.5% cadmivm amalgamation obtained by mixing 1 g of cadmium
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o 7 g of mercury filled in other tube and it works as negative terminal
of the cell. :

What arrangement is done to maintain the constant temperature?
A wooden box is prepared where tube is placed and an insulation
{wooden) is inscrted 10 avoid any thermal leakage.

Wit is the e.m L. of this cell.

10184 volts, at 20°C,

- I5 it sensitive to the temperature change?

Yes, the e.m.f. decreases with the increase in temperature.

How much change results?

It 15 0.0004 volt/degree rise in temperature,

I the temiperature decreases below 20°C will the e.m.f. increase?
No,

What is the internal resistance of the cell?

Itis very high, 125 0 and increases with the ircrease in temperanure.

Can you draw more current and if no then what is the safe current
limit?
No, the safe limit is 0.0001 A,
If you draw more current than 0.0001 A, what effect will be
experienced?
The cell will discharge immediately.
What precautions should be taken for the use of this cell?
. Itshould not be ovenurned.
2. More current is restricted,
3. Iftheemif is slightly less, keep it unused for some time to restore.
4. The operating temperature should be maintained at 20°C.
3. The material used in this cell should be of highest purity.
What is the use of this cell?

It is used for standardization of other cells, used for research work and
precise work and expenments.

SECCNDARY CELL

What are the characteristics of the secondary cells?
Complete reversible reaction.

Internal resistance should be low.

Fairly constant e.m.f.

Losses should be minimum.

Good efficiency. -

e ol o
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6. Low cost and large storage capacity.
7. Long life.

What are the types of the secondary cell”
Lead acid cell and nickel-iron or alkaline cell.

LEAD ACID BATTERY

What is a battery?
The combination of cells is known as battery.

What are the parts of the lead acid battery?

Container, positive and negative plates, separators, cell cover, vent
plugs, plate connector, cell conncctors, sealing compound, mud space
and electrolyte etc.

What is the function of the container?

It sccommodates all the parts of the cell or battery.
The container is made of which material?

Hard rubber or bituminous compound.

How the cells are placed in battery?
These are placed in chambers in the container?
How many chambers are there in a container?

It depends upon the voliage of the battery or the number of cells 1o be
connected. Generally three or six cells are connected inseries, The same
i5 the number of chambers.

According to the construction how the plates are divided?

(1) Plante type. (ii) Faure type.

How the Plante type plates are prepared?

These are prepared from pure lead by several charges and discharges.
What is the active material of positive plates?

PbO,. "

What is the active material of negative plates?

. Sponge lead.

How the plates are prepared according to Faure method?

. These are the pasted plates and tabular plates. In this system a grid of

‘ead is formed and if the active material is in the shape of paste, it is
pasted on the grid and if in packets, packed in the grid and pressed, it is
tubular pYate.

Is it necessary to use separators?

Yes.
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Why it 8 necessary?

To avead short-circuiting between negative and positive plotes,
Are both side of the separator smooth?

Mo, onc side s smooth, the other ide is having grooves.

MName the material wsed for preparing the separator?

Hard rubber, ebonite, fibre glass or wood sic,

Why the grooves are provided on one side of the separaior?

S0 that the: elecirolyte may come in contact with ihe active material of
the plaies,

Which side of the separator is kept towards the positive plate?
Cirpaved side.

How many separators are used b & cell equal to Vi,
negalive plates or bath plates or none of 7 FURAREcE N
Brxoubde the number of positive plates or one less than the 1ol mumber
of positive and negative plates,

Which electrolyie is wied in lead acid cell?

Dil, H,50,,

What is the gravity of the clectrolyie b case of charged and dis-
charged conditlon of the eell?

1.280 in charged condition and 1,180 in case of discharged condition

Nﬂ:ﬂnlmﬂ;:;mmhuudfumu-rh; the specific grovity of the

Hydrsmeier.

MName the instrument used for testimg the cell?
Cell cester.

::;rh the chemical reaction during charging and discharging the

In discharging ;

FhiDy + ZH25 04 + P = PBS0s + 2H20 + PhECY
In charging :

Ph5Cs + 2H3O + PhEOy = POy + 2H2504 + Ph
Wirat is the emf, of the cell?
e s 2.2 vali cell,

Can this cell be recharged?

. Tes

When the el should be sent for recharging?

. Assoin o the vollage per cell reachesio 1B valtor gravity af electrolyie

Chamical Efect of Elecire Cunent 107

¢ What is the main factor which depends upan the gravity of dlectrulyte?
Ame. Inbernal resistance of ke celi
{  What ure the (i) charging p.il. (i} fully charged pd. (i) Tully
discharged p.d.?
ian (i) 2.5 0295 Viell.
(i) 2.2 8o 2.5 Vicell,
{idiy 1.710 1.1 Vicell.
¢ What ks topping up and gassing?
paie.  To maintain the bevel of electrolyte up 1o 147, above the plates is called
wpping up {add disilied water). When the cell is fully charged gases
come out from the cell, itis known ad gassing. )
{1 Whature the different methods of charging the LA, battery or cell?
bie 1. Constant cument methosd
2. Constant vollage method,
{L  Whal are the types of charging according to the charging rate?
ine. Initial charging, normal charging, beosting charging, wickle charging
nred equalizing charging,

i ‘What is boeosting charging? :
tne Thecharging which is done up wo 6 times the normal charging rae lis
dome when the battery is required withkn three to faur hoiars aaly.

(¢ What Is the type of charging which is done to remove the sulphation

of the plates?
tir.  Equalizing charging
(  What s the current rate generally kept in case of trickle charging?
Amr. 11501k of normal charging carrenL.
[ Which type of rectifier is used in case of hattery charger?
kg, Either metallic reciifier or tunger bulb rectificr.
¢ What are the fypes of efficienches of LA, cellT
Ans. Ampere-hour and wast-hour efficiency.
(4 What ks ampere-hour efficlency?
vms, It is the ratio of (o] gmpere-hour supplied during discharging to the
tota) amspere. liours given during charging. genemily cxpressed in per-
eaminge
¢}, Whatdre the defects in L.A. cedf?
tus.  Solfmation, bisckling, sedimentation, imternal shoet circuit and loss of
Eleciralyte, T
iy, \What is buckling, and boss of electrolyte?
tms. Deformation of plates is known xs buckling. For it remedy take out the
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plate, make them straight by mechanical means and if it is in usablc
condition use it, otherwise replace the nlates.

Why the leads to a battery while it is on for charging be dis-
connecied?

Because the spark may occur and may ignite the gas and cause an
explosion,

Should we keep the same frequency of testing an accumulator in
different weather?

Mo, test the storage battery more frequently in cold weather than in
summer. Often the discharged battery freezes easily.

When a hattery is said to be floating?

The condition in which it supplies current intermittently and also during
off cycle it gets charged.

Generally the gravity of electrolyte of L. A. cell is given as 1.280, but
how do we c2ll it in the market?

In the market it is termed as 1280 in charged condition and 1180 in
discharged condition.

NICKEL-IRON ALKALINE CELL
What is the other name generally given to this cell?
Itis known as Ni-Fe cell, Edition cell and Jungler cell.
Whick: is the active material of the positive plate?
NiO,.
Name the active material of negative plate?
Fe.
What are the main parts of the Ni-Fe cell?
Container plates, separators, electrolyte.
The container is made of which material?
Container 15 imade of nickel-plated steel box.
The separators are made of which material?
Ebonite.
Name the electrolyte used in this cell?
Mixtore of KOH + H10 in the ratio of 21 : 79, respectively.
Why should be the level of elecirolyte above the plates?
From 12" 1o 3* above the plates.
VWhat is .he chemical equation of the cell?
NiO; + 8KOH + H20 + 3Fe = ZNi0Qy + BKOH + H.0 + Fe;0,
+ plale - jate

(!
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i
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What is the specific gravity of the electrolyte?
1.230.
What is the specific gravity during charging and discharging of the
cell?
It remains unchanged.
What is the e.mu.f. of the cell under :
(i} fully charged condition.
(it} fully discharged condition.
(iit) recharging the cell.
(i) 1.4 Vieell. (i) 1 Vicell. (fii) 1.7 Vicell.
What approximation of the internal resistance of LA cell and Ni-Fe
cell is? .
It is five times more in Ni-Fe cell than the LA cell.
How much durable this cell is?
It is very much durable and can be used in any condition, even can be
short circuited,
What are the charging methods of the cell? Are these different from
the L.A. cell?
Mo, the same as that of LA, cell.
Where this cell is used?
It is used in aeroplanes, ships, locomotives, and industrial trolleys eic.
Which cell has got more capacity for the same frame size Ni-Fe cell
or L.A. cell?
Mi-Fe cell.

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

The voltage of primary cell depends upon ...
{a) arcaof the plate (b} distance between the plates
{e) electrolyte and types of plates (d) thickness of the plate.

In case of primary cel ....»

{a) chemical energy is converted into mechanical energy.
{b} chemical energy into #lectrical energy.

{¢) electrical energy into chemical energy.

(d) electrical energy into mechanical energy.

...... are the examples of primary cells.

(a) Voliaic cell, Leclanche cell, dry cell
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10.

1.

. The local action is minimized by amalgamating the

{b) Woltaic cell, Leclanche cell, alkaline cell
() Dry cell, Leclanche cell, alkaline cell
(d) Lead acid, alkaline cell, standard cell

{a) zinc rod (b} carbon or copper rod
{c) container {d) terminals
There are two defects of the voltaic cell ......

{a) sulphation and buckling (b} buckling and sedimentation
(c) polarisation and locel action  (d) local acton and buckling.

. The positive electrode of dry cell is made of ...,

(a) copper {b) carbon (C) zinc (d) sulphur
e sl has 1.9 valt e.m.f.

(a) wvoltaic cell {b) dry cell

(c) Leclanche {d) Bunsen cell.
Generally the Leclanche cell is used for ...... purposes.
(a) continuous (b} heavy ic) low {d) intermittent

The positive terminal of bichromate cell is made of ......
() zinc (b} copper
(e) earbon {d) potassium.

Lead acid battery is generally used for ... ..

{a) electric bell in house (b} automobiles

(c) aeroplancs {d) trains.

State true or Balse

(a) The positive plate of lead acid battery is of grey colour.

(b} The electrolyte vsed in L.A. cell is dil. sulphuric acid.

{c) ' Secondary cell can be recharged.

{d) The randum material of primary cells can be used again and again.
(e) Standard cell is used to lake supply for clectric bell.

Choose correct answer

(a) The charging PD shovld not be more than 1.8 'V/2.75 V per cell for
lead acid cell,

(B) The discharged P.D. should not be allowed below 1.8/2.2 V per cell
for lead acid cell.

(c) The specific gravity of the electrolytes should be 1180/1280.

{d) The mud spacefcell connector is used for accumulating the falling
active material.

(e} The separator/electrolyte is used to wvoid short circuit between the
negative and positive plates.

1IN
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(fy The deformation of plates is known as sedimentation/buckling.

(g) Thecharging of battery in ashort interval is known as imitial/boosting
‘charging.

{h} The vent plugs allow to bypass electrolyte/gases,

(i) For battery charging we require A.CJ/D.C. supply.

(j) 'While charging, the specific gravity of electrolyte increases/decreascs.

. Correct the sentences :

{a) Incharging process the voliage per cell increases/decreases.

(b} Incharging the chemical energy/electrical encrgy is stored in electrical/
chemical energy.

{c) Local action/sedimentation is the defect of simple voltac cell.
(d) Zn rod is amalgamatedfinsulated in case of Leclanche cell.

{e) Bunsen/Daniell is also known as the double fluid cell.

Which of the following statement is false

{a) Lead acid cell can be recharged,

(b} The primary cell can be recharged.

{c) A secondary cell has completely reversible chemical reaction.
{d) The output of L.A. cell is 2 valis per cell.

(e} The flow of current in the chemical combination of the cell is from
positive to negative.

{f) The positive electrode of dry cells is carbgn.
{g) The container of Daniell cell is made of copper.
(h} The local action is the defect of L.A. cell.

(i) Alkaline cell has more life,

(j) CdS0s is used in standard ceil.

. Correct the conditions when a lead acid cell is to be recharged.

(a) Connect negative terminal of the battery to the positive terminal ot
the charging source.

{(b) The battery voltage must be more than the charging unit voliage.

(¢} The charging current must flow in the same direction in which the
discharging current.

{d) Open the vent plugs while putting the battery on charge.

{e) Maintain the level of electrolyie about 20 mm above the plates.

When the secondary cells have discharged, they are generally ...

{a) recharged (b) keptidle
{c) discarded (d) puton atime tester.
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17. Which cell has more life?

(a) Volmic sell

by Mi-Fe cell
(€} Lead acid celi

(d)} Dry cell.

. State true or false

(i} The capacity of a storage cell is expressed in volis,

(it The condition of fully charged battery is checked by means o

hydrometer,
(it} Dry cell has completely reversible chemical reaction.

{ivd The voltage pencrated by a silver-cadmium secondary cell is 1.1V

stronger. yie of the lead acid battery become:

(vi) The term wrickle charging is associated with drv cell.

(vii)In nickel-iron cell the electrolyte is s
hydroxide.

(viiElectrolyte for silver plating may be silver nitrate solution.

(ix) During float charging the vollage remains constant,

{x} The positive terminal of a dry cell is made of carbon.

a solution of dilute potassium

CHAPTER 12

Magnetism and
Electromagnetism

0.

Ans.

Q.

Ans.

Ans.

Ans.
{

Ans.

Ans.

Ans.

Ans,

Ans,

INTRODUCTION

What is the magnet?

The substance which has the property of attracting the iron, iron fillings
of magnetic substances is known as magnet,

If a magnet is freely suspended, in which direction will it indicate?
Morth and South.

What are the types of magnet?

Matural and artificial.

What are the natural magneis?

The magnets which are found in nature and have the property of
attraction and direction both, are called as natural magnets.

What do you mean by the artificial magnet?

The magnets which are made by human beings by amificial means are
called artificial magnets.

What are the types of artificial magnets?

Temporary and permanent.

Which magnets are called temporary magnets?

The magnet which retains its magnetism as long as the magnetising
force is acting, is known as the lemporary magnet.

What do you understand by the permanent magnet?

The magnets which retain their magnetism even after removing the
magnetising force, permanently or for a very long time are known as
permanent magnets,

Which material is used for making permanent magnets?

Tungsten steel or high carbon steel,

113
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.  Name the different shapes of permanent magnet?
Ans. Bar magnet, horseshoe magnet, U-shape magnet and magnetic needle
TERMS AND DEFINITIONS
2.  What are the lines of force?
Ans. These are imaginary curves through which a magnet 1s supposed 1o acl
OR

The path along which a unit north pole would move, if itis free to move,
is known as magnetic line of force.

(.  What are the properties of lines of force?

Ans. 1. Thelineof force starts from north pole and terminates at south pole.

2. There is no perfect insulator for magnetic lines of force,
3. The lines of force never cross each other.
4, These also try o follow the shortest path.

. What is magnetic atiraction?

Ans. If two oppaosite poles are placed near each other they will expenence a
force which will try 1o bring both poles further nearer, this phenomenon
is called magnetic attraction.

2. Define magnetic field?

Ans. The space occupied by the lines of force around a magnet is called
magnetic field.

{2,  What is magnetic flux?

Ans. The total number of lines of force around the magnet is called magnetic
flux. It is represented by §.

.  What is the MKS unit of magnetic Mux?

Ans. Weber.

Q.  What are the magnetic poles? !

Ans, The two ends of a magnet where the magnetic field is very much
concentrated or maximum, are known as magnetic poles,

. How many poles are there in a magnet?

Ans. Morth and south—only two,

. What is magnetic axis?

Ans.

Ans,

A,
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The imaginary line joining both magnetic poles (north and south) is
called magnetic axis.

Define magnetic neutral axis?
It is also an imaginary line which right bisect the magnetic axis.

Is there any magnetism at the center point (intersecting point of
both magnetic and neutral axis)?
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What is magnetic repulsion?
If two poles of same polarity are kept near then they r:xp-:[jtnc: a force
to force them further away, that is called magnetic repalsion.

Is the force of attraction or repulsion depends upon the pole strengths?
Yes.

State Coulomb’s second law? _

The force of attraction or repulsion between two poles is directly
proportional to the product of their pole strengths and inversely pro-
portional to the square of distance between them.

State Coulomb’s first law?

Like poles repel each other and unlike poles attract each other.

What is a unit north or south pole?

If two similar poles are placed at adistance of | cm apartand expericnces
1 force of attraction or repulsion of one dyne, then the poles are said to
have a unit pole strength.

Can you have an isolated pole?

Na, it cannaot exist,

If a permanent magnet is broken into a number of picces, what will
happen? '

Every piece will act as an independent magnet.

What will be the force in MKS system when defining the unit pole?

1 .
— MEWLDNS 1M Vacuum,
ST

What is magnetic induction?
Forming of an opposite p 'e on a piece of iron or stecl by bringing mear
a magnet is known as mag. etic induction.
What is permeability?
It is the ratio of the magnetic flux produced in magnetic substance o
the magnetic flux in air, by the same coil. It is denoted by p.
What is the Mux density?
The flux per Enil area is called the flux density. It is denoted by B and
unit is Wh/m®.
What are the care and maintenance of the magnet?
1. Tt should not be thrown, it should be handled properly.
2. It should not be heated up.
1, It should not be hammered.
What are the methods for making artificial magnet?
I. Touch method.
2. Electrical method.
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E!m&‘ many are the ways to make artificial magnets by touch mthnd
Single touch, double wuch and divide and touch method,

What are the disadvantages of touch method?
1. Require more time.

2. The magnet will not be more strong than the magnet used,
How an electromagnet is prepared?

A number of turns are wound over an iron pi [

r : piece or specimen and
cnergised by D.C. mains of low voltage, then the specimer;mwill behave
like a magnet which will be known as electromagnet,

How the magnetic lines of force are traced?
By means of magnetic comnass of magnetic needle or iron fillings.

What are the uses of electromagnet and also tell two advantages?
The electromagnet is used in all machines like D.C. motor, D.C
generator, A.C. motor, alternator, ransformer, electric bell etc. The
advantages can be said as the clectromagnet can be energised in no tim:
and the magnetic strength can be increased or decreases as desired.

Give a brief idea of the Weber®
st eber’s theory or molecular theory of »

According to this theory every molecule is a magnet, if the molecule:
are arranged in a systematic way, the piece will behave like a magne!
and if in haphazard manner, it will not behave like a magnet.

What do you mean by the saturation point?

If all or approximately all molecules are arranged systematically and
even after increasing the magnetising force, the magnetism is not
increased much (negligible) the point is said 1o be a saturation point,
What is the magnetising force? '

The force which is used o

netise the i
magnetising : mag spacemen is known as

ELECTROMAGNETISM

IT the electric current js passed & 8060
p though uctor, will th

any magnetic field produced around the .-.-||:|.:|.:]u.:;|:,;.r-_lr+ N i

Yes.

What this effect of electric current is known as?
Magnetic effect of electric current.

What is the angular displacement between the current
through the conductor and the magnetic field produced?
Atright angles 1o each other.

How the direction of lines of force around the conductor is determined?

passing

b
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li can be determined by the rules namely the fight hand rule, screw rule,
arrow head rule or end rule and the magnetic compass.

How the direction of line of force is determined by right hand rule?

Hold the conductor in your right hand in such a way so that the thumb
indicates the direction of current, then the wrapped fingers will indicate
the direction of lines of force around the conductor.

What is Cork’s screw rule?

Imagine a right handed screw to be placed along the current camrying
conductor then turn the screw in such a way that the tip of screw moves
in the directiun of current, the direction of rotation of the screw or head
will indicaie the direction af lines of force around the conductor,

If a wire is bent in such a way (a) only one turn (b) having more
member of turns of less axial length and more diameter {¢) having
more turns, less diameter and more axial lepgth, what are these
known as?

(a} Loop; (b) Cail; (¢} Solenocid.

Can vou find out the polarity of a solenoid if carcying current?
Yes, by means of right hand rule.

Mame the different rules for linding ouwl the polarily of the solenoid?
Right hand rule, end or arrow rule, screw rule and magnetic necdle

How the right hand rule is used for finding out the polarity of a
solenoid?

Gnp the solenoid in your tight band in such a way so that the fingers
indicating the direction of current in the solenoid, then the thumb will
indicate the direction of north pole.

How end rule is applied to find out the polarity of o solenoid?

In the solenoid, the direction of current is ubserved from one side, Ifthe
direction of current in the coil is clockwise the end will be forming south
pole and if the direction of current in the co aticlockwise then the
ena will be forming north pole.,

Can you tell what is the flux produced by the solenoid carrving [
amperes current, having A turns and L the length?
G=8-4
_ Moy N
= {
Whenever a conductor is carrying current, the field intensity produoced
will be maximum at the central core of the conductor or the surface
of the conduetor?

Maximum at the surface of the conductor and decreases with the
increase of the distance from the surface of the conductor,

XA WD
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If the direction of current in the two conductors is same which force
will they experience?

Attractive.

If the direction of current in two conductors is in opposite direction
which type of force is resulted?

Repulsive.

What is meant hy ampere-turn and magnetomotive force?

The ampere-turn i< the product of current flowing through the coil and
the number of turns in that coil. Its symbaol is AT. The m.m.f. is defined

as the foree which compels the magnetic lines of force to complete thei
circuit,
What is the relationship between flux, m.m.[l. and reluctance?
Flux = m.m.f. y

Reluctance
What is reluctance?

It iz the opposition offered to the magnetic flux to complete its path. I
unit is AT/ Wh,

What are the factors on which the reluctance depends?

The length, area of cross-section and permeability.

What does the relationship between the reluctance, the length, area
of cross-section and the permeahility exist?

Length
Permeability % Area of cross—section IR,

What is retaintivity?

. The property of retaining the magnetism by a magnetic substance is

called retaintivity. The retaintivity of iron is less than the steel.
What is the residual magnetism?

. It is the magnetism lefi in a magnetic substance afier removing the

magnetising force or say m.im.i.

What is the magnetizing force?

It is the magnetomotive force per unit length.

What are the types of substances according to the magnetic properties?
Diamagnetic, paramagnetic and ferromagnetic,

What are the diamagnetic substances?

. The substances whose magnetic permeability 15 less than one are called

diamagnetic substance.

What is the permeability of paramagnetic substance?
Greater than one.
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What do you know about the ferromagnetic substances?

The material whose permeability is more than one but in very high
quantity say 1000, 2000, 2500 ete., are called the ferromagnetic substances,

What is leakage factor?

It is the ratio of total flux produced to the uscful flux. Ttis always more
than one.

MAGNETIC HYSTERESIS
What is the B.H. curve?

The curve which shows the relationship between the magnetising force
and flux density is known as B.H. curve.

What is the utility of B.H. curve?

It indicates the permeability of the material p = 8/H and also the
saturation point and knee point.

What is hysteresis?
Lagging of magnetism behind the magnetising force is known as hysteresis.
What is hystzresis loop?

It 35 the curve obtained by increasing and decreasing the positive and
negative magnetizing force and the resulting flux density. It forms &
closed loop, so it is known as hysteresis loop.

What do you mean by the corrosive force?
Itis the force required 1o remove the residual magnetism.
What is the residual ﬁngnttism?

It is the magnetism which is left in the specimen even after removing
the magnetising force.

What is the hysteresis loss?

It is the power or the force which is used to remove the residual
magnetism in the cycle of magnetisation. The cormosive force does not
perform any useful work and is merely a wastage and this power wasted
is known as hysteresis loss.,

On what factors does the hysteresis loss depend?

Maximum flux density, frequency or cycle of magnetisation, volume of
the substance and type of material.

What does the area of loop indicate?
The loss per cycle of magnetisation. The area of loop is wattage lost,

Which material will you recommend for A.C. machine, having large
area of loop or 1255 area of loop?

Less area of loop, because the wattage lost per cycle of magnetisation
5 less.
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What are the effects of hysteresis?

More hysteresis loss, more heat developed, more energy loss and the
insulation may be damaged.

How will you minimise the hysteresis loss?

By adding silicone percentage in steel for the laminations.

ELECTROMAGMNETIC INDUCTION

State the Farada;r"s laws of electromagnetic induction.
1. Whenever the flux associated or linked with an electric circuit is
changed, an e.m.f. is induced in that circuit.
2. Theinduced e.m.F. is directly propertional to the rate of change ol
flux linkage.

Mathematically, e = f:?? = N volts,

Does the e.m.l. induced depend upoen the Mux linkage?

Yes, it is directly proportional.

What is Lene's law?

The Lenz's law states that the e.n.f. induced because of Faraday's laws
of electromagnetic induction has the direction in such a way as to oppose

the cause which is responsible for the production of the e.n.t. Here it

will oppose the change in tlux which induces it and mathematically we
can say thad,

e === ¥ volis.
at

On what Factors does the e.m. . induced depend?

The rate of change of flux and the number of conduciors,

IT the lux density, length of the conductor and velocity is also given
what is the e.m.[. induced?

e=8-1-V sn8vols.

How the direction of indoced current is Tound?

By Fleming s right hand rule

State the Fleming': zight hand rile?

According to the Plo e s right fuaa rule, siretch yvour right hand in
such a way so that, the voenb, lorefinger and middle finger are at right
angle to each other, then if the first finger indicates the direction of ficld
or magnetic tlux, the thumb indicates the direction of metion, then the
miiddle finger will indicate the direction of induced current

Where this rule is applicable?

In zenerators.
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W here Fleming's left hand rule is applied?
1t motors to find out the direction of rotation or motion produced.

What are the types of induction?

Statie and dynamis,

What is the dynamically induced e.m.L.?

Whenever a conductor cuts the lines of force at an angle, an ean.f. is
nduced in thar conductor, Here in dynamically induced e.m.f., the
relative motion between the flux and the conductor is essential. It can
be either rotating the magnetic field and conductor as stationary or
Conductor rotating and magnetic field as stationary.

liow the statically induced e.nuf. is produced?
Because of (i) self induction and (i1) mutal induction,

What is sell induction?

Whenever in i coil the current is changed or the changing flux links with
the same coil the e.m.f. is induced in the same coil. This phenomenon
1w knowh 25 self-induction.

What is mutual induction?

I this case the e.m.f. is induced in the coll placed neighbouring the coil,
10 be energised, this phenomenon is krown as the mutuil induction,
(iive one example each of self-induction and mutnal induction?
Fhe autotransformer is an example of self-induction and the trans-
lormers having two scparate windings are the example of munl
mduction.

How the flux in the transformer completes its circuit?

Through iron cores.

If the iron cores of the transformer are replaced by wooden cores
what will happen?

Wooden articles cannot help the magneiic flux to complete its path amd
a5 o result the coil will burnt out,

What arc eddy currents.
e current produced in the undesired portion, say whenever the armature
rotates in the magnetic field, the conductors and the cores both link the
flux, so the e.m.f. is also induced in undesired portion and causcs the
currents, These are named as eddy currents.

OR
The e.m.f. produced in masses of metals whenever these metals are
moved in the magnetic fields and these e.m.f. cause the short circuting
currents called the eddy currents.

Can vou avoid these losses?
o, but can be minimised.
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How these losses are minimised ?

Ans. By laminating the armature.

A

| o

Can you give any example wherever these eddy currents are useful?

Yes, lordamping purpose in instruments say energy meterand induction
mcters amd 1 electne firmsces,

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

- Magnetically all substances are divided into |

(a) selid, liquid and paseous

(b} conductor. insulator and semiconductor

{c) ferromagnetic, paramagnetic and diamagnelic
{d} conductor, ferromagnetic and solid.
Ferromagnetic substances are ...,

{a) good insulator (b} good conductor
e} the same as that of diamagnetic material

(d) strongly atracted by a magnet.

Paramagnetic substances are .

(a) weakly attracted by a magnet.

(b) the same as that of diamagnetic material,

(c) weakly repelled by a magnet.

(d} produced by heating iron above the curic point

. Diamagnetic substances are ,....

fa) magnetic monopole
() wvery good insulation
id) alloy of ferromagnetic substance and lead.

by repelled by a magnet

. Permeability is the measure of ... ...

(a) conductivity of a substance for magnetic lines of force,
(k) the resistance of a metal

ich the sum of the voltage drops around a magnet

i the number of elecrens in a valence bond.

. The relative permeability is the ratio of ...,

{a} resistance and current
(b) magnetic flux to area of cross-section

(e} magnetic flux in any medium to the magnetic flux produced in th
air by the same coil

id) magnetic Hux in any medium to the flux produced by the other co
in the vicuum

Lk,

12,

13,
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The force of attraction or repulsion between two magnetic polesis ...
{a} equal to carth’s gravitational pull

(b] directly proportional o the distance between them

(e} equal to the magnetic field intensity multiplied by permeability.

(d) T:I'lml:ll:.r proportional to their pole strength and inversely proportional
1o the square of distance between them.

A magnetic line of force ......

(a) passes through a magnet from: its north to south pole

(b) leaves the south pole of a magnet and re-enter at its north pole
{c) passes through a magnet from its south pole to its north pole
{d) crosses each other

. Weber's molecular iheory states that ......

{a) an iron bar becomes longer when magnetised

(b} iron bar becomes shomer when magnetised

ic} each atom is a magnet having north and south poles
(d) current is directly proportional to voliage.

The atoms in a Magnet a6 ...

{a) amronged systematically having all the north poles of every atom in
the same direction

(b} arranged haphazardly
{c) arranged systematically but facing south to south of all atoms
id} arranged systematically facing nonh to north of all atoms,

. The magnetic lines of force are induced around the current-carrying

conductor, this effect is known as ...

{a)} heating effect of current {b) magnetic effect of current
{c) chemical effect of current {d) X-ray effect of current.
The direction of the magnetic lines of force around a current-carrying
conductor can be determined by ......

{a) right hand thumb rule (b) Fleming’s right hand rule
{c) Lenz's law {d) Boyle's law

The magnetic needle is ......

{a) electromagnet (b) permanent magnet

{e) matural magnet (d) temporary magnet

A solenoid is defined as an eleciromagnet ......

(a) having only one turn

(b} having more axial length than diameter

{c) - having less axial length than diameter

(d} having more resistance.
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I5. The magnetic field intensity inside a magnet depends upen

1.

17,

18.

19

200,

21,

. The magnetic circuit cannot be

(a) the diameter of the coil
(b} the dielectric coefficient of the coil
(€} the length of the coil, number of wms and value of current

(d) the diameter of the coil, dielectric coefficient of the cores, total
number of twms and the voltage impressed.

To find the number of lines per unit cross-sectional area

() muitiply the number of ampere-turns per unit length by the per-
meability

(b} multiply the number of volt per turn by the diameter of the cojl
divided by the permeability

{c) mu llipl].-_' the number of ampere-turns to the coil per unit length of the
conductivity

(d) multiply the number of ampere-turns per unit length by the reluctivity.
The flux density is the flux divided by
(a) area of cross-section

(b} perm zability

(c) condactivity

(d} area of the current-carrying conductor,

The magnetic circuits are analogous 1o ...

{#) flow of permeability in an iron core

(b)) travel around a hysterssis loop

{2} electric circuit

(d) reluctivity which opposes the flow magnetic dipoles.
The m.m.f. can be compared with .
(a) the force of attraction between two ma gnetic poles
(b} the force of repulsion between two magnetic poles
(e} the force of earth’s magnetic field

(d) electromntive forve,

The magnetic flux can be compared with
(a) electrostitic Mux
(<) magnetic current

(b} electric current

(d) magnetomotive force.
The reluctance can be compared with
(a) conductance
(€) resistance

{b) inductance

(d) capacitance.
(2} connected in series with another magnetic circuir
(b} connected in parallel with another magnetic circuit
{c} continuous

n.

26,
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(d) completely opencd.

The reluctivity characteristic of iron is ......

{a) the same as the resistivily

{b) non-linear

{c) lincar

{d) the same as that of conductivity.

Magnetic flux developed by an electromagnet is proportional 1o ......
{a) its flux density

{b) the square of the cross-sectional area

(¢} the reciprocal of the cross-sectional area of each pole

{d) the square of the flux density in each pole.

If two reluctances are connected in series the total reluctance is equal to

{a) the product of both reluctances divided by their sum
{b) the quotient of the two reluctances

(c) the product of these two reluctances

(d) the sum of the two reluctances.

When the iron core has large air gap the total reluctance is practically the
same as the reluctance of .... ..

{a) the air gap divided by the reluctance of the iron core
{b) the iron divided by the reluctance of the air gap

{c) the iron

(d) the air gap.

. The material which has least area of the BH loop will have ... hysteresis
loss,
(a) least (k) highest

. Nickel is a ferromagnetic material.

{a) True (k) False.

A low hysteresis coefficient material will have hysteresis losses of low
order.

(a} True

State true or false.
{a) Permanent magnets are made from paramagnetic substances.
(b} Permeability of iron is less than aluminium.

{c) Reluctance can be calculated by dividing flux by the m.m.f.
{d) Ferrite material is used for magnetic memaory purposes.

{e} Platinum is a paramagnetic material. '

(b) False.
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CHAPTER 13

D.C. Generator

Ans,

Ams.

(2
Az,

Anmnx.

Auws.

INTRODUCTION
What is a generator?
The machine which converts the mechanical encrgy into elecirical
energy 15 known as the penerator.

What do you understand from D.C. gencrator and alternator?

The machine which converts mechanical energy into D.C. electrical
energy is known as the D.C. generator and the machine which converts
the mechanical energy into A.C. electrical energy is known as alternator
or A.C, generator. :

CONSTRUCTION

How do you classify the parts of a D.C. penerator?

Stationary parts and rotary parts.

Name the different stationary parts of the DLC, generator?

Body or yoke, poles, side covers, bearings, eyebolt, bed sheet, rocker,
terminal box, etc,

Name the different rotary parts of D.C. gencrator?

Armature, shaft, pulley, commutator, fan, etc.

What is the commuliator?

The commutator is a rotating part of the D.C, machine. It is mounted on
the shaft and it is hiving a number of copper segments which are
insulated from each other and shaft.

What is the main function of the commutator?

The main function of the commutator is to change the direction of
induced A.C. et into D.C. for external circuit.
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How you collect ILC, from the commutator”
With the help of brushes.

How commutator changes A.C. into D.C.7?

The brushes are fixed in rocker and poles are also mountea stationary
s0 whenever the conductor comes in contact with the brushes, it has
definite magnitwde and direction of e.m.f. and all the condugtors at this
particular position will have oenly this e.m.f. which will be the same
direction or magnitude for external circuit. Thus originally produced
A.C. in the conductor is changed to D.C. for the external circuit.

Why brushes are used?

To collect the electrical energy for external load.
Which type of materials are used for the brushes?
Curbon, carbon + copper and sometnimes purely copper,
Where carbon brushes are used?

For low capacity machine,

What are the drawbacks of the copper brushes?
The copper brushes are hard and may spoil the commutator segments,
How the hrushes are held on the commutator?

In rocker.

Can you change the position of the brushes?

Yes, by rotating the rocker.

‘Where the maximum e.m.f. ¢an be collected?

At MNP,

What is MINAT

It is the magnetic neutral axis.

What is MNP?

Magnetic neutral plane,

Mame the material generally used for yoke?
Cast steel.

Is there any provision of lifting the machine, provided with the
hody?

Yes, depending upon the weight, one or two eyebolts are provided.
generally on the top of the machine.

Can the poles be solid of homogenous material?

For very small capacity machine it can be of solid or homogeneous
nature but for others it is either made of laminations of silicone steel or
only the pole shoes are laminated.
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How the laminations are assembled” ;
The laminations ol silicone steel are hydraulically compressed and then
riveted to form a solwd block

Why these are made of liminations of silicone steel?

To minnmese the eddy current losses and hysteresis losses.

What is hvsteresis loss?

It is the loss due 10 reversal of magnetc flux in the cores,

Can you tell the formula for calculating the hysteresis loss?
Wer=1 B;lﬂﬁ [+ V joules/sec or walls

where W, = hysteresis loss, = frequency of reversal, V = volume, 1 =
Steinmelz hysteresis constant, By = maximum flux density,

What is the eddy current loss?

The losses are due to eddy currents, These losses merely produce heat

and are the wastage

Can you tell how these losses are calculated?
Wemk-By-f~ -V walls
where W, = wattage losses due 1o eddy coments, By = maximum flux

density, /' = hrequency ol magnetic reversal, | = thickness of each
lamination. V= volume, & = u constant,

I5 the armature made of solid or of laminations of silicone steel?
Made of Lamimation of silicone steel.

How the arnvsture is assembled?

Assembled with the highly compressed luminations of silicone steel
which are riveted to form a solid block.

What is the main advantage of making it with the laminations of
silicone steel?

To minimise the eddy current and hysteresis losses,

Where the winding is placed?

In the slots,

What are slots and which ty pes are generally used?

The slots are the grooves made for housing the conductors L.e. winding.
These are of three types—the open, semi-closed and totally closed type.
Generally the open type slots are used for medium size machine.

Why horizontal ducts are provided?

The horizental verulating ducts are provided for better cooling.

Why the covers are provided/used?

To keep the rotor in prefect centre, to provide a covering and mechanical
protecuon from outside
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Can you name the covers?

Yes, front end cover and rear end cover

Is there any additional arrangement provided for eflective cooling?
Yes, a fan is provided on the shaft

Does the yoke carry the same flux as is the Mux per pole?
Mo, voke carriers only half the flux.

Is there any necessity of the terminal box?

Yes, for better and tight connections,

How the poles are fixed with the body?
Screwed ar bolied.

Why the pole faces are curved?

To provide a uniform air gap around the armature cores,

What will happen, if the air gap is increased?

The reluctance will morease, as a result if i s motor, it will take more
current to establish the same torque and if generator the output will
decrease.

VWhat is the pig tail?

It is a connecting lead embedded in the brush which maimains good

electrical connection between the brushes and commutator and the
external cirewit,

WORKING PRINCIPLE

What is the basic working principle of the D.C. generator?
Faraday's law of electromagnetic induction.
What is the working principle of DL.C. generator?

“Whenever a conductor culs the inagnete Hes an el s anduced in
i.” The induced e.m.f. 15 directly proportional to the rate of change of
flux and the number of conductors.

Il vou increase the rate of chmnge of Mux will the induced e.m.f.
increase or decrease’

Inurease.

IT the number of conductors are decreased, how the e.m.f. induced
is going to be effected?

Will decrease.

What is the e.m.[. eguation of the D.C. generator?
_e-Z NP
T aDxa

where F = el induced in volts, ¢ = lux in Wb, £ = number of

E volls
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armature conductors, N = speed in rpm, P = number of poles and a =
number of parallel paths.

What is & in the e.m.I. equation of the DD.C. generator?

@ 1x the tlux produced by the field winding (the field winding can be
senes hield, shunt field or both), The flux is & = J'I,,Zf where .fJ, is the
cumrent flowing through the field winding and Z; 15 the number of
conductors in the winding,

How Iy and £ are related?

Both are directly proportional 1o each other.

E[u-iv t;m e.m.l. induced in D.C. generator is concerned to the parallel
paths?

Both are inversely proportional to each other. The e.m.f. generated
depends upon the number of conductors, If the number of conductors in
a parallel path are less the e.m.f. generated will be less (lap winding)

and it the conductors per parallel path are more, the e.m.f. generated
will be more (wave winding).

T the number of poles in a generator are reduced to half and parallel

paths are doubled what will happen to its generated e.m.f, per
parallel path? '

It will be one fourth of the initially generated e.m.f. (E/4).

What will be the current rating of the gencrator?
It will be four times the previous one.

Can you tell what is the main factor which actually increased the
current capacity four times?

It is the number of parallel paths. Otherwise the current rating per

parallel path is <ame. In parallel all the currents per parallel path are
added 1o make it four times,

The D.C. armature winding is of open type or closed type?
Closed type windings,

What types of windings are used in D.C. armature winding?
Luap winding and wave winding,
What do you mean by lap winding?

The winding in which the number of parallel paths are equal to the
number of poles in the machine is known as lap winding.

What is wave winding?

The winding which has got only two parallel paths whatsoever the
number of poles may be, is known as wave winding.

Which winding is preferred for high voltage generation?
Wave winding.
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Can yvou use wave winding for high current, il no, name the winding?
Mo, lap winding.

TYPES OF GENERATORS

What are the main two classifications of D.C. generator?

1. Permanent magnet type generator.
2.  Electromagnet type generator,

What are the types of eleciromagnet Lype generators?
These are separately excited and self-excited gzenerator.

Can you classify the self-excited gencrator?

Series generator, shunt gencrator and compound generator.

Why these generators are called as sell-excited generator?
Because in these generators the field winding is excited from the same
eenerated voltage and extra excitor 15 notl necded.

What is the main reason for inducing e.m.f. in the self-excited
generator?

Residual magnetism,

What is series generator?

The generator in which the field winding is connected in series with the
armature is known as series generator.

What is the resistance of series winding?

Very low resistance say (1.3 L3, 0.5 £y

How the series leld winding is wound?

It is wound with less number of wurns of thick conductor, as to have low
resislince.

Why it is desired to have low resistance of the series ficld winding?
If the field resistance is hizh, the major pan of ihe penerated vollage
will be consumed in the Deld winding and net voltage for external load
will be less,

If you are starting a D.C. series generator what should be the
position of the load switch? )

Should be closed, otherwise the e.m.f. will not be induced.

How will vou define the shunt generator?
The generator in which the field winding is connected across the
armature 1% known as shunt cencrator,

What 1s supposed about the resistance of the Dield winding in case
of the shunt generator?
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The shunt field resistance should be high enough to bear the generated
voltage, as the field winding is connected across the armature,

How the shunt field winding is wound?

. It is wound with thin wire having more number of turns so that the

resistance be more.

What is the value of shunt field current?

It is less enough, generally it varies from 5 to 10% of the total load
cumrent for which the generator is designed, *
Which generator will you prefer for battery charging?

Shunt generator.

What should be the position of the load switch while the shunt
generator is to be started?

Should be positively opened.

Is the field current a depending factor on the load corrent in case
of shunt generator?

Megligible, practically no.

Name the generator in which the field current depends upon the
load current?

. Series generalor.

Which generator is generally used for the excitor in alternator ete.?
Shunt generator.

IT both series and shunt field windings are used in a generator, what
is the name of the generator?

. D.C. compound generator. ”

How the D.C. compound generators are classified according to the
shunt field connections?

I. Long shunt generator.

2, Short shunt generator,

The differential compound generator is that generator in which the
current in field windings shunt and series is just opposing to each
other, but if it helps each other what is the name given?

Cumulative compound generator.

If a magnetic pole of a D.C. compound generator is taken out with
winding intact, can you tell the type if (a) there is one winding of
thick wire (b} there is one winding of thin wire {c) four terminals
are brought out two thin and two thick?

Yes. by secing it can be stated as

{a) series generator

(b) shunt generator
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(c) compound generator.

Which generator is used in long transmission line as a booster?
Senes gencrator.

Can you tell the three classifications of D.C. compound generator
according to the number of turns in series winding?

Level compound, over compound and under compound.

Itis desired to supply a load at a very [ar distance, which compound
generator will you you recommend?

Owver compound generator,

What do vou mean by the armature drop?

The voltage drop in the armature because of the load current

Ph ==!gjiuﬂllﬁﬂlh5-

Define short shunt compound penerator?

The cormpound generator in which the shunt field winding is directly
shunted across the armature is known as short shunt compound generator,
What is magnetic drag?

As we know that whenever a current carrying conductor is placed in the
magnetic field it experiences a force and wends to rotate.

What do you mean by the back torque?

In case of D.C. generators, whenever the load comes, the armature
experiences a torque because of the load current in opposite dircction
of the rotor of prime mover. So it is called as back torque.

What are the effects of back torque?

Due to back torque, the power of the prime mover is determined and
sept more than the maximum output of the gencrator,

What foremost precautions should be observed while starting a
D.C. generator?

The shunt generator ir 10 case be started with load switch ON. The load
switch must be off.

Why is it necessar [

Iiis because the e.m f, induced due to residual magnetism is very small,
and if the load switch is ON, the emf will have tendency 1o move the
electrons to load side (having less resistance than field winding). As a

result the field winding will not be magnetised to full strength as a resuli
the voltage will not be generated anymaore.

IT you start a series generator with load switch opened, what will
happened?

The D.C. generator will not generate the voltage.
Why D.C. generator will not gencrate?
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Because the opened load switch will not allow the current to complete
its path and field winding will not produce more flux than the restdunl
one, So only voltage due to residunl magnetism will be available.
Then which precaution be adopted in D.C. generator case?

The load switch should be ON while starting.

Which is the casy way of increasing the load voltage while supplying
fosae?

Conirel the fiel | winding cumrent because E«= [,

ARMATURE REACTION

What is the armature reaction?
The armature reaction is defined as “the effect of the magaetic field
produced by the armiature conductors on the distribution of flux under
the main poles.”
What do vou understand by the armature Mux?
Whenever the load s put on the g-::n:ru:ur. the armature conductor
carries load current winch produces the magnetic flux (Ampere’s law).
This flux is known as armature fux
What are the effects ol the armature reaction?

. 1t weakens the main magnetic field

2 It distorts the main marnetuc Deld

3. Tt changes the mun.p. pesition.

4. Reduces the voltage induced

5. Produces the sparking on the commutator.

f. The flux becomes strong on T.PT. and weak on LP.T

In which direction the m.n.p. is shifted in case of D.C. generator?
In forward direction, 1.2.. in the direction of rotation of the armature.

Does the angle of lead and load current have any relationship?
Yes. the angle depends upon load; more load current more angle and
less tood current less angle

In case of forward lead, the armature fux is inclined thus the Mux
produced by the armature has two components, one is Cross magne-
tising field, what is the name of the other compenent?”

Demagnetising field.

If by any means, the cross magnetising feld is madg rero, will there
be any necessity Tor shifting the brush position for correct m.n.p.
position’

mot at all
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In case of loading the generator, the Mux distribution on the pole
face will be uniform or not?
No, it will be strong at T.P.T. and weak at L_P.T. in case of generator.

What do you mean by the demagnetising flux?

The armature flux which is directly opposing the main magnetic ficld
is known as the demagnetising flux.

How the armature reaction is minimised?
. By using interpoles.
2. By giving forward lead to the brushes.
3. By using compensating winding.
What is an interpole?
It is a magnetic pole situated at MNA (between two main poles) and has
approximately half or one-third size of the main pole.
What is the main function of the interpole?
To improve armature reaction and o minimise the sparking.
How the polarity is kept?

1t is same as that of the polarity of the main pole ahead in the direction
of rotation of the armature.

What actually the interpole does?

It neutralizes the cross magnetising flux produced by the armature.
How the demagnetising effect is minimised?

By increasing the series field wms.

Arc the demagnetising and cross-magnetising Mluxes constant for a
particular generator?

Mo,

On what factor does it depend?

Load current.

When the generator is not supplying, will it be having Q. and 04
componznts?

Practically no,

But the generator is supplying the shunt field winding of the generator?
The shunt field current is very less in comparison 1o the full load current,
s0 it is neglected,

How the connections are made for interpole winding?

It is in series with the armature, so that the flux produced by the interpole
corresponds to the lowd current.
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COMMUTATION

What do vou mean by the commutation?

Commutation means the changes taking place in an armature coil during
the period of shon circuit by the brushes when it goes under opposit
poles,
What is the reason of sparking on the commutator?
The main reason of sparking is the failure of the current 1o reach its full
value in opposite direction, in the coil undergoing commutation.
Why the current fails to reach toits full value in opposite direction?
Because of the reactance volrige,
What do vou understand by the term reactance voltage in commm-
tation?
When the current rises from zero to full load current value in opposite
direction, this rising current produces some magnetic flux and hence
voltage in the coil due to seli-induction. According 1o Lenz’s law. this
reactance voltage will oppose the rising current and cause some delay,
resulting in sparking at comimutator.
How the reactance voltage is calculated?

4
Reactance voliage = L x =

where [ = inductance in henry, f = current in the coil. and r = ume of
commutation
What are the effects of commutation”

I, Sparking at commutator

. Life of commuiator reduces because of sparking

1. Less outpal af the penerilon

$e

More temperature rise in anmature winding

The sparking at commutator depends upon which factor?

lLoad current
Where the compens ating winding is howed?
11t the pole faces
How vou can improve (he commutation?
I. By using compensating winding or interpoles
2. By using high resistance brushes.
. By piving a slight forward lead to the brushes
How the tension on the broshes is exerted?

E'b, eaEns of i '\.F|'| IR T wnled on the hrushes holder {rockers. It bins o
mechanical arrangement of adjustment

il
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PARALLEL OPERATION
What do you mean by parallel operation?

tie. To run more than one generator in parallel for meeting the lpad demand
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is known as parallel operation.

What is the necessity of parallel operation?
|. To meet the actual load demand.
% To facilitate the overhauling of generators.
3. Continuation of electric supply in case of faulty generator.
4, Maximum efficiency of operation.
VWhat are bushar and feeder?
The busbars are generally copper bars flat in shape and run behind the
cwitchboard in a box. In D.C. these are positive and negative and
sometimes the equalizing bushar also.
The feeders are the wires connected to the busbar, These deliver supply
w0 differcnt areas.
What are the conditions to be fulfilled before parallel operation?
|. The polarity should be same.
2. The veltage of bushar and incoming gencrator should be equal.
How the voltage is checked?
BBy means of a voluneter.
Can you check the polarity by meuns of the voltmeter?
Yes, by means of a center zer0 volumeter.

How the shifting of load is done?
Just by increasing the ficld excitation of the generator 1o be loaded.

,

Tao isolate the generator [rom the line, should the prime mover be
stopped firstor the circuit breaker be put off first?

The circuit breaker should be of f that tow after reducing the load current
Lo ZEro Mmperes.

If we put the prime mover off, what will happen?

There is every possibility that this generalor will run as a D.C. motor
and hence the prime mover causing extra load on the busbar.

Should the generator be put off when it carries a load?

Mo, first the current delivered be brought 1o zero value and then put off
the main switch or circuit breaker. ;

How many busbars are used in case of compound generator?
Three—the positive, negative and equalizing busbars.

What is the function of the equalizing busbar?

It is used 10 share the load on the compound generators. It alse Belps 1o
load a generator and sutomatic distribution of load s runaing coaditon,
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What is the difference between equalizing busbar and equalizer?
Both are same.

Is it possible to share the load on compound generators withou!
equalizing busbar?
M.
What are the characteristics of the D.C. generator?
These are
|, Mo load saturation characteristic.
2, Imternal or total characteristic.
3. External characteristic,
What is no load characteristic?

It shows the relationship between the no load generated e.m.f. and fel
curment say excitation,

What do you understand by the external characteristic of the D.C.
generalor?

It shows the relationship between the load current and terminal voltage.

Name the characteristic which states the relationshi p between the
eI, actually generated and armature current? .

Internal or total characteristic.

Which type of D.C. compound generator is wsed for welding purpose?
Differential compound generator.

What is meant by critical resistance of a D.C. series generator?

It is the maxinwum resistance with which the D.C. generator will be able
o excile,

EFFICIENCY

What do you understand by the term cfficiency?

It 3s the ratio of the output to input generally shown in percentage,
What is the output of a generator?

It is the electrical energy and is the product of voltage and current in
wolls ar xW,

What is the input to a gencrator?

It is the mechanical energy generally expressed in horscpower,

Can a generator by designed for 100% cfficiency?

Mo,

Why output is not equal to input?

Because of losses—ihe copper losses. iroa and friction losses, winding
losses, efe.
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What are copper losses?
The power losses in copper pontion of the generator are known as the

copper losses. These are shunt field copper losses, armature copper
losses, scries field copper losses and interpole copper lusses, ete.

Which losses are constant losses and remain constant from no load
to full load?
Iron and friction losses,

Why copper losses are not constant losses?

Copper losses are proporienal 1o the square of current hence these
change with the increasing or decreasing of load current.

How the armature and shunt field copper losses are ealeulated?
Armature copper losses Wa = 12 % Re watls

Shunt field copper losses Wi = f1k % Ry walts

where Jq and f5h are currents in armature and shunt field windings, £y
and Ky the resistances of armature and shunt field windings, respectively.

Why a generator fails to build up the voltage?
It can be because of these reasons :

I. Loss of residual magnetism.

2. Reversed.or.

3. Condition of load (more and more load),

4. Brushes not in m.n.p. position,

5. Open circuit in ficld or armature circuit.
Why a gencrator is overheated?
It can be becausc of ;

1. Sparking on the commutator.

2, Defective bearings.

3. Shon circuit in feld coil or armature,

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

. The D.C. generator changes the mechanical energy inta ...,

(2) chemcal energy
(e) D.C. electrical energy

(b) electrical energy
(d) solar enerpy

. The electrical energy initially induced in a condector is af ... nature,

{a) D.C. electrical {b) A.C.electrical
{c)} pulsating D.C. (d) None of the above.

In a two pole D.C. generator, the eamplete revolution of a particular
conductorinduces ......
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10

1.

13.

. The initially induced e.m.f. when taken out as D.C. the

- The brushes are generally providad on the

{a} twocycle of A.C.

(b} onecyele of ALC.
{e) foureycles of AC.

{d} half evcle of AC,
15 provided

on the shaft.
(a) commutator

(b) shipring
{c) endring

(dy Mone of the above,
{a) magnetic neutral axis

{(b) magnetic axis
{c) shaft anywhere

(d) shaft in the centre

. The assembly where brushes are provided for the collection of e.m.f. is

known as ......

(a) slipring
(c] rocker

{b) commutator
(d) interpole

. The brushes are held with pressure in the brush holder with the help of

{a) pig tail

(b} spring (spring tension)
fC) SCrews

(d) adjustable spring loaded lever

. The commutator fitted on the shaftis ......

(a)
(b)

insulated from the shaft
insulated from the armature stampings

{c} insulated from the all metallic constructions
(dy All the above,

The pole windings are housed on the ...

(a) poles (b} armature
The interpoles are provided ......
{#) in between the main poles
(c) all along the main poles

(<} rocker (d) shaft
(b} onthe shaft
(d) only on the top of the body

The dircction of the voltage induced in an armature of a D.C. gencrator
1s determined by using ...

(a) Fleming's right hand rule

(b} Fleming's left hand rule
(c) screw rule

(d) Ampere’s law.
Al D.C machipes are characterised by
(o) flux

ic} parallel paths
For higher voliage
(a) lap

(¢} compensating
Lap winding is used in case when ......

(a} more voltage and less current is reguired.

(b) brushes

{d) commutator.
winding is used.

(b) wave

{d) equalizing.

1.

I7.

[ 4.

1,

20,

22,

. The ‘a’ in c.m.f. equation of the D.C. generator stands for

0.C. Ger_'uera'lﬂr 141

(1) more current and more voltage is required.

(ch less voltage and more current is required.

(d) less voltage and less current is required.

The e.m.f. equation of the D.C. generator is

(a) E=2.22ks kd- kg Gm- Z . fvolis
-Z-N-P

® E=220" volis

(c) E=4448n f- N vals

() E=3448n A - f- Nvolts.

(a) the number of brushes in the machine.

(b) the number of parallel paths in the winding.
(c) the number of conductors in a parallel path.
(d) the number of armature coils.

If the flux of a D.C. generator is doubled the e.m.f. induced willbe ......

(a) halved {b) doubled (g} zerovolt (d) same
Keeping every thing unchanged, the speed of the prime mover will have
...... effect.

{a) proportionality (b} reciprocative

(c) no {d) Mone of the above.,

If the speed of a D.C. generator is 500 rpm and the speed is accelerated
1o 1000 rpm, keeping other factors constant, the induced e.m.f. will be

(a) doubled (b) halved .
(c) same {(d) one and half time

If the aunount of flux is reduced to half, the speed of the prime mover I
doubled, the e.m.f. induced will be

{a) halved {b) doubled

{c) oneforth (d) same

If an armature which was wound for two pole lap winding to now

rewound for two pole wave winding the induced e.m.f. will be
{a) doubled (b) halved {c) same (d) zero
A D.C. shunt generator without residual magnetism is running at 400 rpm.
Now keeping everything unchanged the speed is increased to 80O rpm,
the emf induced will now be
(a) doubled (b} halved

(c) zero {(d) maximum,

. The e.m.f. induced due to residual magnetism is in the orderof ...

(@) 3-15V (b) 30-50V (c) 100-150V  (d} 400-450V.

74, Inseries generator, the armature and ficld windings arc connecied |

{a) parallel (b) serics
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23,

26.

27.

28.

9.

30.

3L

Ad.

33,

(e} shunted {d) series-parallel
The shunt generator 1s used for ...,

{a) battery charging
{c} traction supply

{b) trains and trams
{d) amplification

The compound generator has bath ... windings.

(a) series and complex (b} series and shunt

{c) interpole and compensatory  (d) scries and interpole,

The pole winding which is connected in series with the armature winding
s called ......

{a} interpole winding
(e} auxiliary winding

(b) shunt field winding
(d) damping winding.
The number of brushes in wave winding are ......

{a) two whatsoever the number of polzs may be.

{b) four whatsoever the number of poles may be.

{c) equal to number of poles.

{d} equal to the number of parallel paths.

In D.C. generator, the 1otal percentage of copper losses are
(a) 5to 10% of the full load losses.

(k) 30 o 40% of the full load losses.

(c) 0rto 504 of the full load losses.

(d) 50 to 60% of the full load losses.

If the thickness of the laminations of a core is halved the eddy current
losses becomes ...

(a) doubled (b) halved
(C) remains samc (d) one-fourth
The brushes are always placed along ......

(a) magnetic neutral axis
(c} geomertrical neutral axis

‘(b) magnetic axis

(d) in Between GNA and MNA,
The failure of current in reaching to its maximum value in opposile
direction while undergoing commutation is because of ......

{a) the reactance vollage

{b) the air gap between commutator and brushes

{c) the north pole of field winding

(d}) more current,

A D.C. shunt generator is always started with ...

{a) load switch on (b} load switch off
(c) inany of the "ON’ or *OFF* conditions

(]} shor-circuited armature.

|5

¥

W,

bk

42,

43.

. The shumt ficld copper losses are proportional to the square of
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The D.C, series generator 18 always started with ...

(a) load switch “ON° (b} load swich ‘OFF

{€) in any of the position of “ON" or "OFF".

(d) short-circuited series field winding.

The generated voltage of a D.C. shunt generator may be increased ...
{a} by increasing the speed of the prime mover.

{b) by increasing the speed or by increasing the field current

{c) by increasing the speed or by decreasing the ficld current.

(d) Mone of the above.

. The back torque in D.C. generators is directly proportional to the ...

{a) field current (b} armature current

{c) load current (d) series field current
The back torque actually decides the capacity of the
{a) prime mover (b) load current
{c) shunt field ciurrent {(d) live current

The back torgue 15 always
MOVEr.

{a) more than {b) less than

{c) cqual to {d) not related to

A generator will have minimum (approximately zero) back torque when
inis......

{a) supplyving full load current (b) supplying half [oad current

{c) supplying zero ampere [oad current

{d) supplying 10% load current

A D.C. shumt generator will produce maximum back orque when supplying
...... load current.

(a) full (b) half

voers the prime torque produced by prime

{c) mil (d) quaricr

multplied by ......

(a) armature current, voltage

(b} shunt field current, shunt ficld resistance

{c) fielc current, square of voltage

{d) armature current, rotor resistance

The copper losses of the generator core are ...

{a) armature copper losses (b} shunt field copper losses
{c) series field copper losses (d) All the above.

The copper losses can be termed as ...

{a) constant losses {b) variable losses
(c) stray losses (d)} 5% of the input
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44,

45.

46,

47.

48.

49,

51.

52,

The constant losses in D.C. generator are

(@} Eddy current and hysteresis losses
(bY shunt Hicld losses
(c) windage losses

||||||

(d) All the above.

A D.C. generator will have maximum efficiency if the variable losses are
...... the constant losses.

(2} morethan (b) lessthan  {c) equalio {d) not related 1o
The effect of the flux produced by the armature conductors on the
distribution of flux under the main poles is termed as
(a) commutation (b} back lorque
(c) backem.rl. (d} armature réaction
The effects of the armature reaction is
{a) the main magnetic field distonion

(b) TPT are strongly magnetised and LPT weakly
{c} the MNP is shifted
(d) All the above,

In case of D.C, shunt generator o bring the brushes at MNP, the brushes
are given ..., .

{a) forward lead in the direction of rotation of armature

(b) backward lead to the direction of rotation of the armature
fc) no movement
{d) None of the above.

The changes a coil experiences while undergoing from one pole to
another pole (passing through MMP) are studied under

(a) armalure reaction {b) interpoles
(c) commuiation {d) parallel operation

The poles which are small in size, placed in between the main poles are
knownas ...

{(a) series poles (b) shunt poles

{c) interpoles (d) compound poles
The polarity of an imerpole in case of D.C. generator is
{a) always north pole on the top side of the generator.
(k) always south pole on the top side of the generator,

{c) always same as that of main pole ahead in the direction of rotation
of the armature.

always opposite to that of the main pole ahead in the direction of
rotation of the armature.

The interpole’s winding is done with ......
{a) thick copper wire (b} than copper wire

(d}

"3

3,

33

5.

5.

8.

9.

il
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{c) eurcka wire (d) mangunin wire

The interpole winding is connected in ...

(a) series of the armature

{b) in parallel of the armature

{c) either in series or in parallel of the armature

(d) nowhere in the armature circuit

Commutating poles are used to improve ......

(a) armature reaction (b} commutation

{c) parallel operation (d) series winding drops

The direction of rotation of a D.C. generator can be reversed by inter-
changing ......

(a) the supply terminals

{(b) the armature connections

{¢) the field winding connections

(d} the direction of rotation of the prime mover

If there 15 no residual magnetism the ... will not be effected and will
penerate voltage.

(a) separately excited gencrator
{c)} seres field generator

The armature reaction can be improved by

(a) giving the brushes a forward lead in the direction of rotation of the
armature.

-using interpoles in the machine.

(c) using compensating winding in the poles shoes.

(d) All the above.

The forward angle of lead to the brushes in the direction of rotation of the
armature depends upon ......

{a) physical power of the operation

(b} the space available

(c) the amount of load

{d) the size of the machine

The commutation can be improved by ...

(a) using compensating or interpoles windings

(b} using high resistance brushes

{¢) giving slightly forward lead to the brush rocker

(dy All the above.

The commutation Causes ......

{a) sparking at commutator

(b) short life of commutator

(b) shunt field generator
{d) compound ficld gencrator

(b)
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61.

62.

63.

65.

66.

{c) less output of generator and more temperature rise
{d} All the above stated.

Wee Bl O -f+ V watts, where B is the flux density, f frequency in Hz and
Vis ...

{a) volume of the iron part

{b} voltage generated in armature

(c) voltage given to the windings

{d) circular velocity of the armature,

The maximum torque developed in D.C. machine is possible when
(a) the back e.m.f. = supply voltage

(b) the back e.m.f. = % % the supply voltage

(c) thebackemtf.= i = the supply voltage

{d) the back e.m.f. =2 x the supply voltage

The torque developed by the D.C. motor is maximum when the ratio of
applied voltage to back emfis ......

(2) 0.5 (b) 2 () 0.25 (d) 4

In a D.C. shunt motor case if the load nn the motor is doubled and the
applied voltage is halved, will the armature current drawn be ... times.
{a) 2 (b) & {c) 05 (d) same

State true or false,

(a)
(b)

D.C. generator works on the principle of Lenz’s law.

Fleming's right hand rule is used 1o find out the direction of induced
&, m.f.

{c)
(1)
{e)
(f)

D.C. generator converts chemical energy into electrical enerpy.
Self-excited generator requires a separate source of field excitation.
Residual magnetism is essential for all self-excited generators,
Series generator should not be started without load.

(2] Shunt generator is always started with Ioad.

(h) Shunt generator is used for variable load.

(i} Differential compound generator are used for battery charging.

(j) Shunt generator is recommended for welding purpose.

Which statement is correct?

{a} Voltage regulation of over compounded generator is negative.

(b} The brushes are given backward lead for m.n.p. position in case of
D.C. generator.

ivl
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{¢} The air gap between the interpoles and armature cores is less than

the air gap between main poles and armature cores.

Interpoles are connected in series with the shunt field winding.

Shunt field winding is wound with less number of wurns of thick wire.

Series field winding is wound with less number of turns of thick wire.

Series generator is used as a feeder booster.

Eddy current losses in D.C. generator are minimised by using laminated

armature.

(i) Hysteresis losses can be minimised by using soft iron cores.

(i) Equalizing busbar is used for parallel operation of D.C. compound
Eencralor.

Fill in the blanks.

{a} The e.m.f. induced in D.C. gencrator depends upon ...

(k) The winding which is embedded in the pole face of D.C. gencrator
is known as ......

In D.C. machines ...... is used to hold brushes.

Pigtail is attached with ...

Brushes are used 1o ...... the e.m.f. from commutator.

The laminations are ...... from each other.

The segment of commutator are insulated from each other by ......

In D.C. cumulative compound gencrator the flux of shunt feld
winding and series field winding ...... each other.

{i) Armature winding connections are . ..... to the commutator segment.
(i) Armawre windings are of two types the lapand ...

The output of D.C. machines is proportional to the product ... A

(a) D°L (by DL (¢) DL (dy DL

{where D is the diameter of armature and L is the length of core).

The interpole winding is connected in series with the ... .

(a) armature (b) field coils
{c) shunt field winding {d) Mone of the above.

The assembly of number of copper bars or segments separated from one
another by a suitable insulating material and connected to armature
conductors is known as ......

(a) armature cores

{c) compensating winding

The effect of armature reaction is
fa) reduction ine.m.f.

i) increase in 1ron losses

(d}
(el
fi
g
(h}

(c)
(d)
(©)
()
(&
(h)

(b) rotor bars
{d) commutator
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T2

73,

74,

(e} sparking at commutator

(d)} reduction in e.m.f, increase in iron losses, sparking at commutator
and delayed commutation.

The height of the pole is decided by the ... to be i
at tull load ...... ; FraisOnibepl
(a} m.m.f (b) em.f.

{c) reluctance (d) flux density.

In D.C. shunt generator, the eddy current losses ...

(@) wvary Iinw:rsel ¥ as the square of the lamination thickness.
(b) vary ipversely as the square of the flux density.

{c} occur in every conductive material.

(d) occur only in armature.

State true or false. :
(a) The D.C. shunt generator should always be started with full load.
(b) The series generator should be started with load.

{c) 'I‘h;: on load voltage of D.C. shunt generator is more than the no load
yiltage,

{d) The armature reaction distorts the main magnetic field.
(e} The residual magnetism is the backbone of sel f-excited generator,

CHAPTER 14

D.C. Motor

il

Ans.

(),

Vnx.

s,

LA

Los.

\ux,

()

s,

(2.

\ns.

{2

Ars,

INTRODUCTION

What is D.C. motor?

The machine which convens D.C. electrical encrgy into mechanical
encrey is known as DUC. motor,

Where actually the mechanical energy is available?

On pulley.

CONSTRUCTION

What are the parts of 2 D.C. motor?

The motor has two types of parts—the rotary and stationary parts. The
rotary parts are those which revolve during the working of motor and
siationary parts are those which do not revolve rather remain stationary
even during the working of the motor.

Name some stationary parts of D.C. motor?

These are body or yoke, poles, bed sheet, ferminal box, rocker, side
covers cic.

What are rotary parts?

The parts are armature, shaft, pulley, bearings, commutator, fan ete.
The frame of the D.C. motor Is generzlly made of which material?
Cast wron.

The commutator is made up of which substance?

Mainly it is made of copper segments.

How actoally the commuiator is assembled?

It is actually assemblzd of the copper segments. The segments are
insulated from cach other by means of mica. The segmems are wpered
so that when all are assembled a round shape may be obtained.

143
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Q.
Ans,

Q.

Ans,

Q.

Ans,

Ans,
Ans.

Ans.,
{2

Ans,

Ans,

Anmns,

A

£

What is the main function of the commutator?

Tt acwally helps in converting the initially induced A.C. emf into D.C

for the external load,

How does it perform?

With the help of rocker and brushes, as both remain stationary and
collect emf.

What is rocker?

The rocker is ar: assembly which has brush holders housings. Generally
itis round in shaoe fixed at commutater side with a provision of moving
torward and backward depending upon the requirement.

How the brushes are fitted in the housings?

The rocker has the rectangular (generally) housings, A spring loaded
sinp provides spring tension so as to have required necessary pressure
on the brush 1o be in contact with the commutator. The pig tail of brugh
can be screwed also.

What is the function of the fan?

The fan circulates the air through the machine as to provide cooling.
A D.C. motor which has only two poles is known as ......

A bipolar machine.

Where actually the emf is initially induced?

Itis induced in the armature.

The D.C. motor armature is made of lamination of silicone steel or
simply stecl laminations?

Lamination of silicone steel highly compressed and riveted, 5o as not to
leave any air space between them.

Are these laminations short-cirevited together?

No, in spite of forming a solid enblock these are not behaving like a
solid one. These laminations are insulated from each other with the help
of a thin layer of insulating varnish,

When the laminations are assembled, apart from the slots these are
having other holes, which after assembly form a duct-shape. What
do you call these ducts?

These are ventilating ducts and are wsed to provide air circulation
throughout the cores dissipating the heat developed.

Are these ducts only horizontal or radial?

No, sometimes in big machines both horizontal and radial ducts are
provided because the heat developed is more. In small machine only
horizontal dects ure provided.

The commutater i< generally made from hard drawn copper, but
sowadays for niscern DLC. machines which material is used?
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Silvered copper.

Can you have any idea about the thickness of mica or micanite sheet
used in between the segments of commutator?

Generally 0.8 mm thick sheet of mica or micanite is used,

What are the types or fashions in which brushes are applied on the
commutatar?

The brushes applied on the commutator may be of three types—the
fadial, trailing and reaction types.

Can you tell the difference?

The one having brushes set so that their line is radial to the commutator
are radial type. The other in which brushes arc inclined in a trailing
direction are trailing type and the brushes fashioned inclined in leading
direction are known as reaction type.

How the copper losses are calculated?

These are equal to the product of square of current multiplied by
resistance.

If a D.C. machine ficld winding is fed from D.C. source in one case

from a D.C. generator in other case from a rectifier, will the copper
losses be same in both cases?

Now actually the copper losses are also proportional to the form factor
of the current. In case when supplied by D.C. gencrator the form facior

15 unity so the losses will be only I°R but in case when the current is
supplied from rectifier, the form factor isnot unity but niuch higher than
unity, 5o the losses will be much higher,

Which motor needs more heat dissipating source the one fed from
D.C. generator or fed from rectifier unit?

The one fed from rectifier unit.

WORKING PRINCIPLE

What is the working principle of a D.C. motor?

Whenever a current carrying conductor is placed in the magnetic Jeld,
it torque is produced over the conductor which tends 1o rotate it

Where the torque is maximum?

Atright angle to the magnetic ficld,

How the dircetion of torgue is determined?
By means of Fleming's left hand rule.

What is Fleming’s left hand rule?

strelch your left hand in such 2 way so that the thumb, middle finger
and forefinger are at right angles w each other, Now if the first finger
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indicates the direction of flux, middle finger the direction of current in
the conductor, then the thumb will indicate the direction of motion or
the torque developed.

How the d.o.r. of a D.C. motor can be changed?

By changing the direction of current in cither the ficld or the armature
Why it is customary to change the direction of current in armature?
Itis easy and changing of direction of current in the field winding may
neutralize the residual magnetism.

If the direction of current in both ficld and armature is changed,
will the d.o.r. of the motor change?

No, it will be same as it was

BACK E.M.F.

What is the back e.m.[.?

The e.m.f. induced in armature of a D.C. motor while running is called
back e.m.f.

What is the significance of the back e.m.f.?

Whenever the armature of a D.C. motor is rotated in the magnetic field
as a result the e.m.f. is induced in the armature, this induced e.m.f. will
oppose the cause responsible for the production of this em.L ie. the

voltage fed. This is the reason we call it back c.m.f. orcounter e.m.f. i.e
K.

Can you calculate the back e.m.f. IT yes, what is the formula?

G-L NP
Yiesg, Ep= 604 volts

What is the relationship between £ and V7
Epe=V -1k,
What is the power equation of the motor?
Eb Ja=Va lu—13: Ry
What is the condition for maximum power?
. v
Eh= 5
What is the back e.m.f. at standstill condition of the rotor?
Lero

Can vou caleulate the armature current if the back c.m.f. and
armature resistance are known?

YL‘:S-, .Ir|;| =
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SPEED AND SPEED CONTHOL

On what factors the speed of a D.C. motor depends?
The speed depends upon the flux, the poles, the voltage applied and the
armature circuit resistance.

Dc-e:ll'le speed have any relationship between the back e.m.f. and
Muox?

Ep
Yes, N=K—
"]

where N = speed in rpm, k constant, E:b = back e.m.f. and ¢ the flux.
On what factors the constant & depends?

It depends upon the number of armature conductors, type of winding,
number of poles and parallel paths in the winding.

What are the methods for controlling the speed?
1. The field control.
2. The armature control.
3. The voltage control.
4, The Ward Leonard control.

What is the armature condrol?

In this method, the voltage fed to the armature circuit is controlled by
connecting the variable resistance in the armature circuit,

Can you tell the nature of the resistance connected in armature
circuit?

It is a resistance of low value and high current capacity.

The speed is controlled below or above normal?

Below normal.

What is field control?

I'n this method of speed controlling the variable resistance is inserted in
the field winding, so that the flux produced by the field winding is
controlled. We know that the speed is inversely proportional to the flux.
What type ufmhtanceﬁh placed in the field circoit?

The resistance of low current capacity and high ohmic value,

Can you control the speed above normal?

Yes, in this method speed is controlled above normal.

Whenever the voltage given to the motor is controlled what is the
name given to this controlling?

Voltage control method.

In voltage control method, how the speed is controdled?
Below method.
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What do you understand by the Ward Leonard method of speed
controlling?

I'n this method, the main motor is connected to the variable voltage (M(

set). The voltage generated is controlled and the field winding of mai

motor is connected with reversible switch so both the methods of spee
control i.e. the voltage control and field control are involved and ever
the change of d.o.r. of the motor is obtained.

How the armature control is obtained in case of series motor?

. By providing an armature diverter,

What do you know about the armature diverter?
[t is a variable resistance of high current capacity and low ohmic value
connected across the armature,

Can you apply the field control method by connecting a variable
resistance in series with the field winding?

. Mo, in that case too a field diverter of low resistance and high curren

capacity is connected in paralle] with the field winding.

Is there any difTerence between the resistances used for field control,
in series motor and shunt motor?

. Yes, the resistance used for shunt motor is of high value and low current

capacity but in case of series motor it is of low value and high corrent
capacily.

Can the speed of a D.C. series motor be controlled by voltage control
method?

Yes.

Can you use the field tapped control directly in series motor for
controlling the speed?

Yes. in this method, the different tappings are taken out from the field
winding directly to the rotating switch and flux variation can be obtained.

STARTING AND STARTERS
Can you connect a direct current motor directly to the line?

. Mo,

Name the appliance generally used for starting the D.C. motor?
D.C. motor starter.

Why the D.C. motor should not be started directly from mains?
Because at the time of starting, there is no back e.m.f. in the armature
The armature circuit has low resistance, so if the fuil line volage it
impressed, the armature current will be high enocugh to damage the
winding of the motor.

YWhat is a starier?

Lo,
\ns.
Ans.

0.

Ans,

{2

Ams,

Q-
Ans.

Ans.

Ams,

0.

Ans,

Ans,

Ams,

0.

Ans,

0.

Ams.

().
Adig,

D.C. Molor 155

The device used for starting the D.C. motor?
What are the main lunctions of starter?

1. To protect the motor from faking overload current.

2. To protect the motor against supply failure.

3. To facilitate the staming and stopping of the motor.
How the supply failure is protected?
The no volt release coil or holding magnet will de-energised and the
spring will bring the handle to off position.
What is NVRC and how it is wound?
It is the no volt release coil, connected across the supply through shunt
field winding (3 point starters). It is wound with thin conductors having
more number of urns.
Is it always connected to the mains through shunt field winding?
Mo, in case of four point starter it has an independent circuit.
How overload protection is achicved?
By providing the OLRC.
What is the OLRC and how it is connected and why?
It is the overload release coil. It is connected in series with the motor so
that motor current may flow through this coil and the protection be
achieved accordingly.
How ORLC is wound?
Itis wound with thick conductor having less number of turns.

What type of overload relay is used in D.C. motor starters?
Magnetic relays.

How the overload relay protects the motor from taking overload
current?

In normal working conditions, the magnetic flux produced by the
overload relay is mot sufficient to pull the strip and whenever overload
comes the flux produced is more, the strip will be attracted, short
circuiting both the terminal of the no volt release coil. It will result in
the demagnetisation of the no volt release coil and the spring will pull
the handle to the off position protecting the motor,

Is there any arrangement provided for setting the overload current?
Yes an overload current setting is provided,
How the overload current is set?

It depends upon the distance (space) between the electromagnet and the
strip to be pulled, more distance more current, less distance less current.

Name the starters uscd for D.C. shunt and compound motors?
Three point and four point D.C. motor starter.
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Why a three point starter is called so?

Because, it has only three terminals for external connections ie, L, A
and Z.

How many terminals are there in a four point starter?
Four—L, N, Aand Z.

What do you mean by L.A.N.Z. terminals?
L—lin¢, A—annature, N—negative and Z—shunt field winding.

Why negative terminal is brought out in a four point starter?
To make the independent circuit of the no volt release coil.

Why it is desired to make an independent circuit of the no voli
release coil?

In case of shunt or compound motors whenever field control method of
5_u¢lc4:l controlling is used, the external resistance is added., in field circuit
which will decrease the current through the field circuit, reducing the
flux produced by the no volt release coil and the pull will be certainly
weakened 1o hold the handle. The spring attached will pull the handle
to off position.

S0 to make the no volt release coil circuit independent of the field circuit
current, the negative terminal is brought.

In case of D.C. four point starter, whenever the terminals of the no
volt release coil are short circuited by means of the short circuiting
gtdp, the positive and negative both are short circuited directly, will
it not damage the starter?

Mo, the positive and negative are not short circuited directly because a
resistance of suitable value is placed in series to limit the current,

Can you recommend a D.C. three point starter for starting the D.C.
series motor?
Mo,

What are the common types of starter used for D.C. series motor?
|. The drum controller.
2. Face plate starter,
3. The liquid starter,

What do you understand by the drum controller for D.C. series
motor?

Itis of the shape of a drum, there are a number of strips and fingers. The
fingers are mounted on the sulated rod and are connected with the
standard resistance. The trips are fixed over the drum, whenever the
drum rotates, the finger makes connection with the resistance and
actually helps m adding and remov'ng the external resistance in the

motor circuit, By this starter we can change the speed and the d.o.r, of
the motor also.
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Is there any protection for quenching the spark?

Yes, a blowout coil is provided.

Is it advisable to start a ILC. series motor without load?
Mo, it should be started with load,

Why D.C. series motor should not be started without load?

At no load, the speed will be very high and it may damage the foundation
EvEen.

What are the face plate starters?

These are having vanable resistance to add. The no load protection and
sometimes the overload protection is provided with these starters.

SPEED REGULATION

What do you understand by speed regulation.

The speed of the D.C. motor decreases as the load on the motor is
increased, this speed can be regulated by the speed contro! methods and
the regulation is termed as speed regulation.

Define speed regulation in D.C. motors?

The speed regulation is defined as the rise in speed, shown in the
percentage of full load speed, when full load is thrown off, i.e.,

No—
S regulation =_'__[.Hf.nff w100
What do you mean by the no load speed and full load speed?
The speed of the motor when it is not carrying any load is known as no
load speed and if it carries full load the speed is known as full load speed.
How the speed is measured?

By means of tachometer or speedometer with stop watch.

Can you calculate the speed regulation at hall load?

Yes, load the machine only half the full load, throw the swiich off, see
the rise in speed and calculate.

TESTING OF D.C. MACHINE

What is the necessity of testing the D.C. machine?
Tobe acquainted with the performance of the machine at different loads,
efficiency, temperature rise, etc.
What are the different methods of testing the D.C. machine?
1. Direct testing method.
2. Indirect testing method.
3. Hopkinson's or Regenerative 1est,

Want to Get Free Engineering Books Related To EEE Background Just Join our Facebook Group

Join our Group


Home
Typewriter
Want to Get Free Engineering Books Related To EEE Background Just Join our Facebook Group
Join our Group

https://www.facebook.com/groups/engineeringebooks/

158

Ans,

A,

Ans,

Ans.

Ans,

Ans,

Ans,

Ans.

Viva Vece in Electrical Engineering

What is meant by direct testing?

11_:: I__:sl'mg method in which actually the machine is loaded and even
winding and operations undergo all normal loading conditions,

What is indirect testing?

The test in which machine is not actually loaded but all the losses and

efficiency are calculated by means of the values of current and resistance
ele.. so oblained.

What are the drawbacks of actual loading?

In that case machine has to run on load and the power consumed is
merely a wastage. In case of huge motors the power loss will be high
enough,

Why indirect method of testing is adopted?
In huge machines, the energy required for direct testing is quite large
and that is the wastage, to avoid that loss this test is preferred.

What is the Hopkinson's test?

This test is also known as the Regenerative test. In this test two identica)
machines are taken. One machine is driven as aD.C. generator and other
as a motor coupled with the same generator. This generated vol i
fed to the busbar. In this particular test, the beauty is that only Ihel?ﬁnhsu;

of both the machines are fed from the mains, rest of the en i
supplied by the same set. S

What is the utility of this test?

In this test. though we are feeding only the losses but actually both the
machines are fully loaded under all normal conditions. Here the rise in

temperature, winding resistances and other performance can be judped
in a single test on full or at any desired load.

Ir bnﬂ: the machines are identical what formula is used for calen-
lating the efficiency of the machine?

NN
" h+h

where 1 = efficiency of the machine, /2 = the current su pplied by the
generator and f3 = current drawn from the mains.

TORQUE

Is there any relationship between the armature torque and armatur.
current.

?:51 Tﬂ L= Iﬂ.

How shaft torque is calculated when B.H.P. and speed is given?
ks BHP x 735.5
i
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Can you calculate the shaft torque il the iron and friction losses,
back e.m.f. and speed are given? ;
Ep - 1= Iron and friction losses

2N/ 6

What is the condition for maximum efficiency when losses are taken
into consideration?

When constant losses are equal to vanable losses.
Can you calculate the load current for maximum efficiency?

Tah=

;I=”\JE]“ for maximum efficiency.

What precautions must be taken for brake test for series moto:
The brakes must be tight before the motor is started, otherwisethespoad
will be very high.
What do you understand from the retardation test.
Itis also known as running down test. It is used for finding out the stray
losses of the shunt wound D.C. machines.
Name the LS.I. classifications according to the rating of D.C.
machines?

|. Continuous rating.

2. Continuous maximim rating.

3. Shon time rating.

What is continuous rating?

. Itis the output which a machine delivers continuously without exceeding

the permissible temperature. It can deliver 25% overloading for 2 hrs,
Define continuous maximum rating.

. It is also similar w0 continuous rating except not allowing the over-

loading. It is used for motors of large capacity.

What is short time rating?
Itis the output which an electric machine can deliver for specified period
without exceeding the specified temperature rise.

FAULTS
What will happen if in a motor the armature coil is opened?
The motor will not start.
If the field circuit or coil is opened?
The motor will run to a very high speed.

What can be the reasons, if the motor blows out the fuses at the time
of starting?
|. Fuses of low capacity.
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2. Owerloading.

3. Earth fault.

4. Short circuil in starter resistance,
5. Short circit in armature winding.

What are the reasons of heavy sp:rlf.iug on the commutator?
1. Dirty commurtator.
2. DBrushes are no properly seated.
3. Motor overloaded,
4. Brushes not in m.n.p. position.

If the motor starts at low speed what is the reason and how to
remaove it?

It can be because of low voltage, defective bearing and wrong polarity
of the adjacent poles. The supply voltage can be checked by means of
the volimeter, brushes should be replaced, if needed, and lubricate or

grease the bearings and check the polarity of the pales and if wrong,
correct i,

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

(a) mechanical energy; electrical encrgy

(b} chemical cnergy; electrical energy

{c) chemical energy; solar energy

{d} D.C. electrical energy; mechanical energy.
The d.o.r. of the D.C. motor can be determined by
{(a) Fleming's right hand rule (b) Fleming’s left hand rule

{c) Ampere's rule (d)} End rule.

The speed of D.C. shunt motor can be increased above normal by
adopting the _..... method.

(a) armature control {b) field control

icl wvoliage control (d) mapped on field control.

The speed of the D.C. motor is directly proportional 1o ......

{a) armature current (b} field current

(c) impressed voltage (d) mumber of poles

According to the field connections the D.C, motors are classified as .....
(a) series, shunt and compound

(b) series, universal and compound

(¢} shunt, compound and shaded pole

(d) shaded pole. compound and series motar.

i3,

12,

13.

14,

15.

. The speed of the D.C. motor on no load increases rapidly because of

D.C. Motor 187

Three point starter is used 1o startthe ...
(a) D.C. shunt motor (b} series motor
{c) universal motor {d) induction motor.

(@) open circuit in armature

(b) open circuit in field winding

{c) open circuitin line

{(d) open circuit in armature resistance.

. The torque of D.C. motor is directly proportional to the ...

(a) line voltage

(c) ormature current

The resistance of NV.RC. 05 ...
(a) high (b low (c) mediam {d) zero ohm.

In case of long shunt compound modor the series ficld winding is connected

{a) in series with shunt field
{€) in series of only armature

(b} line current
(d) armature resistance

(b} across the armature
{d) None of the above.

. To mintmise the armature reaction in motor, the brushes are ...,

{a) kepton the same segment as before

(b} given forward lead in the direction of rotation of the motoer
{c) given backward lead to the d.o.r. of motor

(d) not disturbed.

The sparking on the commutator of a normal D.C. motor is because of
|7 SRR

(a) current in field winding

{b) current in armature and field winding

(¢} reactance voltage

{d) number of poles.

The resistance of O.L.R.C.i5...... and 18 connectedin ... with the line.
{a) high; parallel (b} low, parallel

{e) low, series (d) high series.

The back e.m.f. of a D.C. moter depends upon ......

(a) field flux and poles

(b) speed

{c) number of armature conductors

(d) All of these.

In the absence of back e.m.f. the motor will take ......

{a) nocurrent ib) heavy current

{c) low current {d) full load current.
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16,

i7.

15,

20.

State true or lalse.
{a)
(b}
(c)

The starting resistance of a D.C. motor is usually a low resistance,
In starting motor does not have any back e.m.f.

The speed of D.C. shunt motor falls very rapidly with the increase
of load.

The series motor has approximately a constant speed.

D.C. series motor has a centrifugal switch.

Hopkinson's test can be performed only on A.C. series motor.
The eddy current losses can be less if the laminations are thinner.
Pole shoes of D.C. motor are never laminated.

(i) Thebackemf.is Ep=V=1Is- Ra

{j) Traction load requires high starting torque.

In case of D.C. three point starter the overload tripping contact actually
short circuits the

(a) owverload release coil
(c) starting resistance
To bring back to "OFF" position a is provided with the handle.

(a) spring by lever {c) iron strip (d) copper strip
In a four point D.C. motor starter the no volt release coil circuitis ...
{a} in series with the armature (b} inseries with the shunt field
{c) independent (d) shor-circuited.

To limit the short circuit current while motor 15 protected against over-
loading a ...... 15 provided in the no volt coil independent circunt.

(a) nduector (b)) resistor

(c) c:ulﬁ:ilur {d) tripping contact.

(d)
(e)
(f

(z)
(h)

(b) no volt release coil
(d) field winding.

' CHAPTER 15
Alternating Current
INTRODUCTION
(). Define alternating quantities.
Ans. The quantity whose magnitude undergoes a definite cycle of change
during definite interval of time, is known as alternating quantity.
FUNDAMENTAL TERMS AND DEFINITIONS
{2 What do you understand by the waveform?
Ans. The curve obtained by plotting the instantaneous values of alternating
quantity as ordinate against time as abscissa is known as waveform,
2. What is one cycle?
Ans. The complete change in value and direction of an alternating quantity
is called eycle.
2. 'How many clectrical degiees are there in one cycle?
Ans. 3607 elect.
{2 What do you mean by electrical degrees?
Ans. One pair of poles is supposed 10 have 3607 elect and 1otal electrical
degrees are equal to
“ elect = mechanical degrees x pair of poles
= 360 x pair of poles
(2. How many maximum electrical and mechanical degrees are possible?
Ans. Mechanical degrees are maximum 360° but electrical degrees can be
the multiple of 360" depending upon the number of poles of the machine.
(2. What is sine wave?
Ans.

Whenever the instantaneous values of alternating quantity are plotted

against the sine of the angle covered, the curve so obtained is known os
sine wave,

163
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Aig,

Q.

Ans.

At

Ang,

Anz.

Ans.

Amx

Ans.

Amns,

A s,

Any.

Ans,
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What is frequency?

The number of cycles per second is known as the frequency. It is denoted
by letter 'f or Hz and unit is cycles/sec.

Define the time period?
It 3s the time taken to complete one cycle, It is denoted by T,

Is there any relationship between the frequency and time period?
Yeg, T= —1
f

What is the lrequency of supply in India?
50 cfs.

Is there any country which has 60 ¢/s frequency?
Yes, in L 5.A.

What is the maximum value or peak value or amplitude of the
alternating quantity? '

The maximum value attained on either positive or negative side of an
alternating quantity is called the maximum value or amplitude or peak
value of allernating quantity.

What is the instantanecous value of alternating quantity?

The value of _nllcrnating quantity at any instant during one cycle is
knawn as the instantaneous value at that particular instane.

What is the average value of alternating quantity?

Itis the average of all the instantaneous values attained during half cycle
cither positive or negative.

How it is related to the maximum value?

-Fm' = D—ﬁj?fmu;l;

or it is equal to the 0.637 of the maximum value of aliernating quantity
Is there any practical utility of the average value of A.C. in current
clectricity?

No.

What is the r.m.s. value of alternating quantity?
The r.m.s. value of altemnating quantity is defined as the quantity whicl
when applied 1o a given circuit for a given time produces the same

expenditure of energy as when D_C. supplied to the same circuit for the
same interval of time,

Itis given as fme = 0.707 .

What is the utility of r.m.s. value of A.C.?

All the machines, instruments and cther electrical appliances are rated

in r.m.s. value of alternating current and even the meter reads only the
r.m.s, value,

\rIs.

o,
Ans.

{2
Ams.

Q.

Ans.

Arrs.

0.
Ans,

(2.
Ans.

[
Lag,

Ans.

0.

Ans,

0.
1res.
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Define form factor?
It is the ratio of r.m.s. value to average value of alternating quantity.
k= r.m.s. value of alternating quantity =111

average valee of alternating quantity

Define peak factor.

It is the ratio of maximum value and r.m.s. value of alternating quantity
Max, value of alternating quantity

r.m.s. vilue of alternating quantity

=1.414

What is the phasc dilference?

The relative tinse of change in value of two alternating quantities is

called phase dif“rrence.
)14

The angular disp' ..

the phase difference.

If two alternating gquantities attain their maximum and minimum

values at the same time, what relationship these possess?

In phase.

What is meant by the out of phase?

If two alternating quantities do not attain their maximum and minimum

values at the same time these are termed to be out of phase.

What is impedance? :

The total opposition in the flow of alternating current is known as
impedance. The impedance is generally denoted by letter £ and measured
in ohms.

What is the reciprocal of the impedance?

Admittance,

What is inductive reactance?

It is the opposition offered because of the inductance in the flow of
electric current. It is denoted by letter X; and measured in chins.

Peak factor =

nl between two altermating quaontities is called

What is the relationship between the inductance and inductive
reaclance?

X1 = 2nfL ohms.

What do you mean by the susceptance?

The susceptance is the reciprocal of the reactance and is denoted by
letter 5 or b,

How the capacitive reactance is denoted and defined?

It is the opposition because of the capacitance or capacilive reactance,
It is dencted by letter -
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Ans,

(2.

Ans.

0.

Ans,

0.

Amns.

Ans,
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How X ¢ is calculated?
I
Xc=r=1.
€= 2nfc ™
Obviously the total opposition is known as the impedance, what ar
the main factors which actually constitutes the total opposition?
Resistance, inductance and capacitance.
What is power factor? :
It i5 the ratio of true power to apparent power. The angular displacemen:
between two alternating quantities is known as the phase displacemen
and cosine of this angle of displacement is known as power factor.
OR

In series circuit the ratio of resistance and impedance is called power
factor.
What do you mean by lagging and leading power factor?

If the current is lagging behind the voltage, then power factor attained
is called lagging power factor.

If the current leads the voltage then the power factor is leading power
factor.

VECTOR

What are the vector guantities?

The quantity which has got the magnitude and direction both, is known
as the vector quantity.

What do you understand by the scalar quantity?

The quantity which has either the magnitude or direction is known =
scalar quantity.

Are the A.C. quantities like current and voltage, vector quantities”
Yes, these are the vector quantities and can be represented by vectors
If there are two alternating quantities (a) at right angle to eacl
other, (ii) having 1807 displacement, (iii) having zero degree dis

placement, and (iv) having any other angular displacement can yor
find out their resultant?

(1) 1f the quantities are at right angle to each other then

R=\JA + B
(i} If these are 180" apant

R = A - B (algebraic)
(iii) [If these are at 0°

R =A + B (algebraic)
(iv) If any angle say 7

R=VA+ B + 248 cos 8

0.

Ans.

0.

Az,

Ans.

(2

Ans.
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Cir Imm can be resolved into vertical and horizontal components and
their resultant can be determined as

R = (ZH)? + (EV)?

Can you tell the angle by which both current and voltage dilfer?
v

tang= TH

thus the angle ¢ is known from the log tables.

Where the admittance method is suitably or conveniently used?

In parallel circuits for calculating total current and power factor of the
load.

Can you tell the Ohm’s law in A.C. circuit?
It is, Current = Voltage/Impedance.

Does the resistance of a conductor depend upon the frequency?
Mo, it is independent of the frequency.

A.C. CIRCUITS

Purely Resistive Circuits

(& 'What is the current and voltage relationship in the purely resistive
circuit?

Ans. Both are in phase.

(2. Will the resistive load consume power?

Ans. Yes,

(- What is the formula for calculating the power in case of resistive
load?

Ans,  Power = Voltage x Current.

(. Why power factor in the resistive circuit is unity?

Ams.  The power factor is the cosine of the angle between cuirent and valtage,
Here both are in phase having no displacement hence cos 0 is one and
power factor is unity.

Purely Inductive Circuit

). What is purely inductive circuit?

Ans. The ind}::tivn circuit i." which * Zuner the resistive nor Capacitive nuture
of load is connected. . Laown as purely inductive circuit.

2. What ':_5 the refationship between the current and voltage in the
purely inductive load?

ins.  Out of phase, Current is lagging behind the voltage by WP

2. What is the value of power factor in the purely inductive circuit?

Ans. Itis zero.
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{2 Does an inductive circuit draw any power from the supply?

Ans. No.

@ While drawing the sinusoidal waveform of current and voltage, the
power line also comes into existence, what does it indicate?

Ans. Itindicates that though power is shown, but during one complete cycle,
the power is consumed twice and delivered to the same circuit twice
thus total power consumed during one cycle is zero,

.  Define inductance.

Ans. The inductance is the property of the circuit by virtue of which an e.m.f.
1 induced in the same circuit, it opposes the cause responsible for the
production of this c.m.f.

(.  What is the unit of inductance?

Ans. Henry.

. If the frequency of supply is doubled what will happen to the
inductive reactance?

Ans. It will be doubled.

. There are two coils, one of having 0.01 H and other 0,001 H
inductance, respectively. If these are connected across the same
voltage, which coil will take more current?

Ans. The coil having inductance of 0.001 H.

Purely Capacitive Circuit

2. What is the purely capacitive circuit?

Ans. The circuit which bes neither the resistive nor inductive components but
only capacitance, is known as purely capacitive circuit.

(2. What is the relationship between current and voltage in purely
capacitive circuit?

Ans. These are out of phase. Current is leading the voltage by 907,

. Can you tell, what will be the reading of the wattmeter connected
to purely capacitive circuit?

Ans. Zero,

(.  How will you calculate the capacitive reactance?

I
. Xc= ohms.

Ans. Xc InfC

.  In which units the capacity of a condenser is & easured?

Ang. Farad or microfarad,

Q.  What is one microfarad, picofarad?

Ans. 107" farad = one microfarad

107" farad = one picofarad.

{ L

\rx.

LEIL
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A.C. SERIES CIRCUIT

Does the power factor of a series circult always remain lagging?
o, it depends upon the components connected and their values.

Why power factor is lagging in series circuit?

It is because the circuit has reactive components. If both capacitive and

inductive loads are there, and the inductive component is more than the
capacitive component in the circuit.

H.L. Series Circuit

it Whatis R.L. series circuit?

\ms.  Thecircuitin which resistance and inductance are connected in the form
of a chain across the voltage, forming only one path of the current 1o
flow, is known as the R.L, series circuit,

). Will the current in R and L clements be same?
\ns. Yes, there is only one path of current, the current will be V/Z amperes,
' How will you calculate the voltage drop across ench element?
s, Voltage across resistance = Current x Resistance
Yoliage across inductance = Current x Reactive inductance

! How much is the angular displacement betwee: the voltage drop
across resistance and inductance?

hny, 90°,

) How will you calculate the voltage fed to the circuit il voltage drops
Vg and ¥}, are given?

e
iy, V= ‘.ﬁ"}+ VT
L What will be the power factor in A.C. series circuit?
s, The ratio of resistance w0 impedance,
4 R
Le cos = —
@ z
4 What will be the impedance in R.L. series circuit?
inms. Z=WR" + XTI ohms.
). What is the power consumed?
ins. Voltage x Current x Power factor
H.C. Series Circuit

()

Wiy,

v

What is R.L. series circuit?

If the purely resistive and capacitive elements are o connected as 1o
torm a chain, these are said to be connected in series and the circuif is.
called R.C. series circuit,
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Adis,
{2,
Ans.

Q.
Ans.
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What is the current and voltage relationship in R.C. series?
Current is leading the voltage.

What is the value of current?

Current = _Yoliage amp = b4 amp.

Impedance Z
What is the total impedance in R.C. scries circuit?
2=VRE+ XT.

R.L.C. Series Circuit

{2
Ans.

(2
Ans,

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

What do you know about the general series circuit?
The circuit which has all the three—resistive, inductive and capacitive—
elements connected in series, is known as general series circuil.

What is the voltage drop in resistive, inductive and capacitive
clements?

Ve=fxR Vi=slxXrand Vc=1xXc

Can you tell the angular displacement between Ve and Vi 7

These are perfectly 1807 apart.

Can you increase the power factor of K.L.C. series circuit?

Yes, by increasing the capacitive clement in the circuit. Or by decreasing
the inductive element from the circuit.

While you are asked to draw the vector diagram of R.L.C. series
circuit, generally which is taken as reference vector?

Current, because it is common in all components.

RESONANT FREQUENCY AND POWER FACTOR

What do yvou understand by the resonant frequrency?
The frequency on which the X, and X become same is known as the
resonant frequency.

A general series circuit is taking maximum current, can you tell
about the frequency of the circuit?

The circuit is operating at resonant frequency.

What is the formula for calculating the resonant frequency?

1
fe=3IC

How frequency is related with the X; and X¢.

Xi e fond .?'i';_'v-:_—llr

What do you mean by the true power?

frs.

(.

Ans,

Q.

Az,

0.

Lns.

Q.

Anms,

Anz.

Ans.

0.

Ans.

2

A,

i\ rrs.

[
Ans.

Ams.
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Itis the acwal power which is used for doing useful work. It is equal 1o
the product of current, voltage and power factor,

What is apparent power?

It is power which appears to be consumed and is equal to the product of
current and voliage.

Is there any other kind of power except true and apparent.
Yes, it is reactive power.
What is reactive power?

It is the power which is used in the reactive components of the circuit

or say this is the product of current, voltage and sine of the angle of lead
or lag.

" What is the rclationship between the true power, apparent power

and reactive power?
Apparent power = ‘-."l[Tme pu:unmzr]nE + {Rmclivcpuwcrf

If you are required to improve the power factor of the load, which
component (either the reactive or wattful) is to be reduced?

Reactive companent.

What do you mean by the impedance triangle?

The triangle whose sides represents resistance, reactance and imp:d:mc.:l
of a circuil, is called the impedance triangle.

Generally which side of aimpedance triangle shows the impedance?
Hypotenuse.,

IT the sides of a right angle triangle shows the useful power, and
apparent power, what do you call this triangle?
Power tiangle.

R.L. PARALLEL CIRCUIT

What is R.L. parallel circuit?

If the resistance and inductance are connected in parallel, the circuit is
called the R L. parallel circuit.

What is common in parallel cireuit—the current or voltage?
Vaollage.

How the total current is calculated?
If Ig is the current in resistance, f; the current in inductance, then total

cunenl [ = *JFR + J'E :

What is the total impedance of the circuit?
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Anx,
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Ans,

0.

Ams,

Ans,
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R.L.C. PARALLEL CIRCUIT
How the current and voltage behaves in :
(a) resistance
(b) inductance and
{e) capacitance?
{a) In phase with the voltage.
{(b) Out of phase, current lagging behind the voliage.
{c) Out of phase, current leading the voltage.
What is the relationship between Vg and V. ?

. These are out of phase by 907,

What is the formula for caleulating the impedance in peneral seric
circuit?

K S bey £ Tl

2 Xt Xe |

What is power consumed in the circuit?

W=VxIxcosg.

In a case of parallel resonance what will be the current drawn?

The minimum possible.

In series resonance what is the value of current?
The maximum possible.
What is the formula for calculating the inductance in resonan!
circuit?
l

L ———s
4.52.C-fF
What is the dynamic impedance of the parallel circuit?
. L,
mis—.
15

What is the power factor in case of general parallel circuit?
The ratio of impedance to equivalent resistance of the circuit.

ortang= % of all currents :

See for & from log table and find cos §.

£

A s,
{1

Ans.

Ams,

0.

Ans.

Q.

Ans,

0.

Ars.

Q.

Ans.

0.

Ans,

0.

Ans.

0.

Ams,

Q.

Ans.

(L.

1ms,
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For the same power if you increase the power factor, whal effect
does it exhibit on the current?

Current drawn for the same power will decrease.
For the same power il the power factor is further decreased what
effeet does it make to the corrent drawn?

The alternator, conductor, motor and other appliance, where power
factor is also an effective factor, will draw more current to meet the same

power.

Does the power factor of the system depend upon the load connected
or the penerated voltage?

Load connected.

How the power factor is improved?

{a) By connecting the bank of capacitors.

{b) By using a synchronous capacitor i.e. overexcited synchronous
moLor.

What do you mean by the bank of capacitors?

The number of capacitors are connected in parallel. As there are more

number of capacitors connected, so it is known as bank of capacitors.

Actually speaking, what these contribute to improve the power

factor?

It minimise the reactive component of the power.

In case when the overexcited synchronous motor is run to improve

the power factor, what we call it?

Synchronous capacitor.

POLYPHASE SYSTEM

What is meant by the polyphase supply system?

Supply having more than one phase is known as polyphase supply
system.

How many phases supply is generally produced?

Three phase.

What is the angular displacement between the phases in case of 3-¢
supply?

120°.

Can it be possible to generate six phase supply?

Yes.

How many windings are there in a 3-¢ alternator?
Three sets of winding.
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What are the possible methods of inter-connecting the three winding:
for three phase supply?

. These are three phase six wires, three phase three wires ano three phase

four wires systems.

How many windings are necessary fui' producing two phase supply?

. Dwo windings.

What will be the line voltage in case of two phase supply if the phase
voltage is 100 V7

141.4 volts.

What will be the power in case of 2-¢ system?

W=v2VL-IL- cos 9.

What do you mean by star point?

If three similar ends of the phase windings are connected to a common
point, the point is known as star point or neutral point.

What is the relationship between current and voltage in star
connections?

Linz current = Ph:rmr.: current

Line vollage = V3 % Phase voltage.
Where the phase voltage is measured?
Between the line and neutral or star point.

Can you tell the formula lor finding oul the power connecled in
three phase?

W=+3VL- i1 -cosd.

What is three phase three wire system?

The system in which neutral is not available and only three lines are
drown. These are known as delta connections.

Which ends are connected in case of delta connection?
Dissimilar ends.

What are the relationships between current and voltage in case of
delta connections?

Line voltage = Phase voltage,

Line current = Y3 x Phase current.

How will vou calculate the power in case of delta connection?
'|b"="ﬁ-"l:"£ - fp - cos .

Can the load be operating in case of open delta?
Yes, with a 60% efficiency.

What is meant by the open delta?

1ns.

8
s,

{
Amns,

0.

Ans.

Ams.

0.

Ans

Ans.

0.

Ans,

Ans.

Anms.

Ans.
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In case of delta confmegtions, if one phase winding is broken or open
circuited the connectionsare known as open delia connechion.
What are the balanced and  nhalanced loads?

If the load on all three phases is same, i.e. the load current fowing
through each phase is same that 1s known as balanced load if it is not
same then it is known as the unbalanced load.

How the power in case of three phase system is measured?
1. By three wattmeters of single phase.
2. By two wattmeters.

3. By single wattmeter of single phase (balanced load).
4. By single waltmeter of three phase.

How the watimeters are connected?
The current coils in series with the load and the pressure coil across the
supply voltage. It can be across two phases or one phase and neutral,

If three single phase waltmeters are connected to measure the m:}ual
waltage consumed what will be the power consumed. The readings
are Wi, Wz and W, respectively.

Wratal = W1 + Wa + Wi waits.

In case of single wattmeter of single phase, how will you connect the
pressure coil in case of delta system?

An artificial neutral will be prepared and the pressure coil will be
connected across the one phase and neutral.

How artificial neutral is prepared?

By connecting two more resistances having the same value as that of
pressure coil and thus forming an artificial star.

What are the methods of power measurement in case of three phase
unbalanced loads?

I. Two wattmeter method,
2, One wattmeter of three phase.
3. Three wattmeters of single phase.

In case of two wattmeter method, the pressure coil of these wall-
meters is designed for how much voltage?
440 V.

What will be the total power in case of two wattmeters method?
Wr= Wi+ W

Can the p.f. of the load be calculated by two wattmeter method?

Yes, first calculate tan &, see for & from log tables and note the value of
cos Q.
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. The time period is

- The average and effective values of A.C. are ... .

Viva Vioce in Electrical Engineering

Wi - Ws
B ‘r_'|-'|r'| + W'

If the load power factor is 0.5, will the reading be obtained in botl
waltmeters?

No, only one wattmeter wil]
reading,

If the power factor is below 0.5, what will be the position of both
wallmelers?

One of them will give opposite {reverse) reading,

How to get positive reading?

Reverse the connection of p.c. or c.c. of that wattmeter.

In which condition bath wattmeters will give positive reading?
When the power factor is above 0.5,

Here tan &

give reading the second will give zen

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

- A pure resistive circuit in A.C. follows the ...

{a) Ohm's law {b) Faraday's laws of electrolysis
{c} Lenz's law {d) Kirchhofl s law,

An alternating current changes its ... and
time.

(4} value; direction

(e} angular displacement; direction
{d) instantaneous value; power,
The frequency of A.C. inIndiais ...

(a) S0cfs (b} G0 crs (c) 40cfs (d) 25¢fs
...... to the frequency of ALC. supply.

(a) directly proportional (b} inversely proportional
{c) sinty rimes {d) fifty times.

The valve of A.C. is useful for all practical purposes,

{1} maximum (b) effective :

{c} Imstantancous {d) average,

in a definite interval o

(b} magnitude; phase

respectively,
tad 0707 and 0.637 to maximum value

(b} 0L63T and 0,707 to maximum vitlue
(e} L.414 and 0.707 10 maximum value
(d) 0307 and 0.637 10 maximum value,

The current and voltage in purely resistive load are ...

Alternating Currenlt 177

{a} having 907 elect. angular displacement
(b) having zero degree phase displacement
{c) having 40° elect. phase displacement

(d) having 2707 elect. phase displacement,

8. In purely inductive load on A.C. the current ...... the voltage by .....
electrical.
(a) leads; 0° (b} lags; 0® (c) leads; 90° (d) lags; 90°
3. Current in purely capacitive circuit ..., the voltage by ... degree
electrical.
(a) leads; O° (b} lags: 0° () leads; 90°  (d} lags; 207
Polyphase System

11},

13,

- In most of the cases the polyphase supply is generated as

- In star connections the phase current is

The angular displacement between the phases of a polyphase system is

(a) 120° (b) 0°

(c} 3607 divided by the number of phases except two phase system
() 90°

(a} single phase supply (b) two phase supply

{c) three phase supply (d) six phase supply.

Most common three phase inter-connections are ...

(a) series and parallel {b) star and delta

(€) series and star (d) delta and open delta.

the line current,

(b} 0.707 times

(a) V3 times

{c)} same (d} equal and opposite,

In case of star connections the line voltage is equal to ..., litnes the
phase voltage,

(a) 0707 times () 0637 times

(c) 1L.732times (d) 1414 times.

In delta connections the line voltage is ... the phase voltage.

(a) 1414 times (b) 0.707 times

{c) V3 times (d) equal

Power in threg phase balanced load can be givenas ...

(a) 3 x line voltage  line current % power factor

(b) V3 x phase current % phase voltage x power factor

{c) 3 x line voltage x line current % power factor

(d) 3 x phase voltage x line voltage.

In three phase balanced load, the power can be measured with minimum
...... number of watimeters.
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178 Viva Voce in Electrical Engineering

{a) one (b) two {c) three (d) four.
I8. The two wattmeter method is used to measure three phase . ... load.
{a) balanced load {b) unbalanced load
() balanced and unbalanced loads
id) only resistive load.
19.  Incaseof two wattmeter method of power measurement, if one wattmete:
reads zero the load power factoris ., .,
(a} 0.5 (b} less than (0.5
{c) more than 0.5 {d) unity.
20. The negative reading of one wattmeter in case of two wattmeter method
of power measurement indicates the power factor ......
{a) 0.5 {b) unity
{c) less than 0.5 (d) more than 0.5,
Power
21. The clectrical power can be calculated by using the formula ...,
(a) P=IRcosd (b} P=Vlcosd
() P=IR cos o (d) P=IRcosd
22. The electrical power is expressed as ...
(a) P=FR (b} P= IR
(c) P=ViR (d) P=VR
23. In case voliage and resistance are given the poweris ...,
v v
Pu— e
(a) R ®) P=r
¥
(e} P=—s a p=NY
= (dy P= R
24. Electrical power consumea car be calculated by the following thre.
formulae . .....
"
() P=WVi, F=-E::J.n|;| P=PR
) P=wi, P=%nrdf'= Vxi
VI
(c) P=IR, P=E and P = ¥[
25. Two resistances 3 £ and 7 €2 are connected in series across 30 volis the

power consumed is
(a) 240W

by 120 W (c} OW (d) 72w

M
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To convert mechanical power into electrical power. multiply the power

by ......
(a) T46 (b) B46 ) Mo (d) 646.
M1, Rheostats are usually rated in ...
{a) watts and ampere (b} watts and volt
{c) resistance and ampere {d) ampere and watts,
‘. Two lamps of 40 watis and 60 watts are connected in parallel their
resultant poweris ......
{a) 100 watts (b} 20 wans {c) 50 watts {d) 240 wats
. 1fa D.C, 240 V is connected across 240 £ resistance the power of the
load i ......
(a) 240 watts (b) | wan (c) 10 watts (d) 480 wats
L If_ii‘-lrbc:iﬁlnnma of 60 £] each are connected in parallel the total resistance
willbe ......
(@) 100 (b) 00 (c) 3608 (d) 900
Power Factou
11, The power factor is defined as the ... of the angle between voltage and
current.
(a) cosine (b} sine {e) tangent {d) sec.
12 Incase of series circuit the power factor is given by the ratio of ...
(a) resistance to inductance (b) resistance to capacitance
{c) resistance to impedance (d} capacitance to inductance
‘1, The power factor in any circuit is defined as the ratio of .. .. ..
(a) true power to apparcnt power
(b} true power to inductive power
(€} apparent power o inductive power
(d} single phase 1o three phase power,
|, In parallel circuit the power factor is theratio of ...
{a) capacitance to inductance
(b} resistance to impedance
(c) equivaleninpedance o equivalent resistance
(d) reactance to resistance
15

- The power factor of A.C. purely resistive circuitis ......

{(a) unity (b) 90° lagging

{c) 907 leading {d) 60° leading.

In AC. circuit when the power factor is unity the reactive component of
the circuit is ......

{2) amaximum {b) zero
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180 Viva Voce in Electrical Engineering

37.

38.

39,

40,

41.

42,

{c) equal to resistive component

(d) equal to r.m.s. component of the sine wave.

The power factor of a circuit can be improved by ......
{n) increasing the reactive component of the circuit

(b) decreasing resistive component of the circuit

ic} increasing the real power supplied

(d} decreasing the reactive component.

The power factor improvement may be achieved by using
(a) long transmission ling (b) short transmission line
{e) the induction motor {d) synchronous motor.

A consuming unit has a load of 1000 kW and the reactive power 1000
kY. A.E.. it has the power factor

(a) unily iby 0.8 fc) 09 (dy 0.7
The power factor of a circuil can be obtained by using ......

(a) ammeler (b} valtmeter

(c} power factor meter (d) phase sequence indicator.
Insert the correct word to complete the sentence.

(i) The voltage and current in resistor are ... and in inductance ar
(1) In pure inductive circuit the current lags the voltage drop acros:
the coil by ......

the resistance and reactance must be added . ..... to obtain the valu
of impedance.

The only component in RLC circuit that takes power is the ...
The circuit in which Xp =X in RLC series circuit is known a

{1ii)

(iv)
(v}

Select the best suited answer to complete each statement.
(i) Frequency is measured in ...,
{ii) The power factor is measured in ...,.. unit because it is a
{111) In case of resonance Xr=
(v) Power 18 measured in......
{¥) The power in purely inductive circuit is measured by ......

(vi) At unity power factor a ...... amount of current is required i«
deliver a given amount of power.

The inductive reactance of an air-cored coil may be increased by
inserting an ......

If in a R.L.C. series circuit the current is maximum, the circuit

{vii)
{viii}

{ix)

CHAPTER 16
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Alternator

INTRODUCTION

What is an alternator?

The machine which converts the mechanical energy into A.C. electrical
energy is known as alternator.

What are the main parts of an alternator?

Stator, rotor, fan, slipring, side covers elc.

What are the three essential elements for generating the eom.f.?
The source of prime mover or say motion, magnetic field and armature
conductors.

What are the sources of prime mover generally used for the alter-
nators?

The water turbine, steam turbine and diesel engine.
How the magnetic field is produced?

The magnetic field is produced by the magnetic poles. The field can be
of two types—ithe stationary and rotating.

Generally which type of field is used for
Rotating field type.

What are the main rotating parts of an alternator?
Armature, shiprings, fan, bearings, pulley, excitor etc.

Name the stationary parts of the alternator?

The stator winding (may be poles in case of stationary pole type
construction or three phase armature winding for rotating pole type),
side covers, rocker and fingers, body or yoke, bed sheet etc.

Which type of alternators are commaon in use?

Rotating field type.

aliernators?
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Why stationary field type alternators are not preferred because of
design aspects?

The space of three phase armature winding is' more in stationary armature
type construction, because of more circumferential area, more space for
providing insulation, and winding, more space also facilitate for low
dielectric strength insulation suitability, more conductors can be easily
housed (increasing generated voltage) working space is more etc.

Is there any specific advantage about load current and voltage
induced?

. Yes, when the aumature is fixed the load current will not create any

sparking as in case of rotating armature type construction. The sliding
contact is dangerous than a fixed one.

What is the function of an excitor?

An excitor is used to excite the field winding of the alternator for
producing magnetic flux.

Will an excitor induce only a fixed voltage?

. Mo, the voltage induced can be changed by addingfor removing a field

resistance in the field winding.

Which way adding or removing of external resistance in the field
winding helps the alternotor?

. If the load on the alternator is more, the voltage drop will result. Hence

1o increase the voltage or compensate the voltage drop, the field current
has to be increased causing increase in induced voltage i.e. emf simul-
taneously for lowering the voltage we have to reduced the held curren:
{when the load current is less and voltage induced s more).

Which method of voltage control is used?

Field control method.

Can you name the general type of D.C. generator used as an excitor
It is D.C. shunt generator,

The sliprings are made of which metal?

. Gunmetal.

How will you collect the emfl (rotary armature type) or feed the
current (rotary field type) from the rotor circuit?

Through collecting fingers (rotary armature) and the brushes,
What is the utility of the fan?

. The fan is provided for air circulation, the heat produced is dissipate:

and the alternator is kept cool.

Can you give some idea about the instruments mounted on the pane
bhoard of a three phase alternator?

The panel board is supposed to have three ammeters MI type for AL
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measurement, three voltmeters (MI type) tor line voltage measurement
(a rotating switch may also be provided to note the line voltage in that
case one switch and one volimeter or ammeter is sufficient), a frequency
meter, a power factor meter, a wattmeter, an energymeter, a D.C.

voltmeter, a D.C. ammeter, two circuit breakers, two field rheostats for
alternator and excitor.

What is synchroscope?

It is an instrument used for synchronizing the alternators.

What is the basic principle behind this instrument?

Relative speed of two rotating magnetic fields.

How these fields are obtained?

One because of the already running supply and other by the e.m.f,
induced of the incoming machine.

Which load is known for its magnetising characteristics?

Leading power factor load current has magnetic characteristic.

Lagging power factor load is known for its behaviour as ...... T
Demagnetising nature,

WORKING PRINCIPLE

What is the working principle of the alternator?

The altermator works on the principle of Faraday's laws of electro-
magnetic induction.

W henever a conductor cuts the line of force (magnetic flux)y an e.m.f.
15 induced in that conductor.™

Where the conductors, in which e.m.f. is induced, are placed?
Crenerally in the stator

How the connections are made, in star or in delta?
Generally in star,

If a generator has four sliprings, name the type of generator?
Stationary field type alternator or rotating armature type alternator.

TYPES

How the alternators are classified?

These are classified in accordance with :
(1) the field construction

{11} the number of poles

(i) the types of field excitation

{iv} the types of pole construction.
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MName the types of alternators according to the leld.

1. Stationary ficld type.

2. Rotating field type.
What is the difference between the rotary and stationary field type
construction?
The alternators in which the magnetic field is stationary are called
stationary field and those in which field in rotating are called rotating
freld type.
What are the advantages of rotating ficld type alternator?

1. Only two ?.Iipringﬁ“an: required.
Winding can be properly insulated and housed.
More number of armature conductors can be placed as more space
is available in stator than roter,
4. Winding (armature) is staticnary so less possibility of faults,
5. Less maintenance cost.

According to the pole construction, what are the types of alternators?
. Salient pole ype.
2. Smooth cylindncal type.

by

What do you mean by salient pole type?
The poles are prajected on the rotor. These types of rotor have more
diameter than the axial length.

Can this type of rotor be run at fast speed?
Mo.

What are the smooth cylindrical tvpe poles?

In this type the aliernator has less diameter and more axial length. In

this ¢ snstruction the projection of poles is totally avoided and rotor is
of smuoth cylindrical nature.

How many poles are generally designed in smooth rotor construction?
Two or four.

Is this construction suitable for high speed?
Yes,

Can vou tell the nur her of poies designed for salient pole type rotor
consiruction?
5ix pole 10 48 poles.
How the alternators are classified according to the number of
phases?
Single phase, three phase erc.
How the field winding is excited in an alternator?
|. By means of a separate battery.

(2
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2. By means of a D.C. generator mounted on the same shafi.

Which type is preferred?
Generator mounted on the same shaft.

What is the main advantage of this excitor?

Economy of space.

Is there any disadvantage also?

Yes, the excitor has to run on same speed as that of alternator.

In general the speed of these D.C. shunt generators is not so fast so
what about the mechanical size of this excitor and the normal D.C.
generator?

In comparison these are made smaller in size.

How the poles are fixed in the rotor of an alternator having speed
less than 25 m/sec?

Bolted with rotor,

If the speed is higher than 25 m/sec how these are fixed?
With the dovetailed joints with the rotor,

E.M.F. EQUATION

What is the e.m.f. equation of the alternator?
Em2ky-kd ke @ f-Zvolis
where £ =e.m.f. generated in volts

kr= form factor i.e. 1.11

kg = distrnbution factor

ke = coil span factor

g = fMux m Wh -

f=frequency in c/s

Z = number of conductars
What is the frequency of generation if an alternator is running at
1500 r.p.m. having four poles?
S0 cfs.

How the lrequency can be calculated?
PxN
120
where f= frequency of generation in e/s
N = speed in r.p.m.
P = number of poles.

An alternator having four poles is ronning at 1800 rpm. What will
be the frequency of induced emf?+

60 cifs.
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A 25 ¢fs alternator is running at 750 rpm, can you tell how many
poles does it has?

Four,

An alternator running at 1500 rpm is producing 450 V, 50 ofs
supply, now if the speed is reduced to 1200 rpm, how much voltage
it will produce?

It will give 360 V.,

But what about the frequency?

The frequency of the generated emf will drop down because the frequency
and speed both are directly proportional to each other.

A 10 pole alternator will run at what speed for providing 50 /s
supply?

00 rpm.

An 84 poles hydroturbine is running to generate 30 ¢fs supply, what

i5 the speed?
71.42 rpm approximately.

If the speed of an alternator is kept constant and the field corrent
is changed, what will be the effects on frequency of induced emf and
magnitude of induced emf?

The frequency of generation will be same but the emf induced will be
changed correspondingly.

What will happen if the field current is kept constant and the speed
of alternator is increased?

The emf induced will be continuously increased but primarily the
frequency of emf will increase which will be of great concern. Hence
this procedure is not encouraged.

Which generator is generally used for excitor and how the induced
voltage is fed to the alternator?

D.C. shunt generator and the voltage is fed through the leads and
terminals.

How the frequency is governed?

By governing the speed of prime maover.

On what factors does the frequency of an alternator depend?
Poles and speed,

What is the coil span lfactor?

It is defined as the ratio of the resultant e.m.f. to the algebraic sum of
the voltage induced in both the coil sides.

It is denoted by k; which is equal 1o cos /2
where [} = 18030, where #n = number of slots/poles/phase.
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What is the distribution factor?
It is denoted by ks and is equal to
. no
sin —

2

n sin =
2

What are n and « in the distribution factor?
n = the number of slots per pole per phase, and & = the angular
displacement between the slots or degree per slot.
Will the e.m.f. induced in both coil sides of an alternator be same?
No, it will not be same in case of short pitched and long pitched wi ndings
and may be same in case of whole coil winding i.e. full pitched winding.
Why in both the short pitched and long pitched windings, the e.m.[.
induced in both coil sides is not same?

Becalise the coil sides are not experiencing the same magnitude of the
flux at that speed. As the rate of change of flux is responsible for the
production of e.m.f. so here speed is naturally same but the magnitude
of the flux linking both the coil sides is not of same magnitude, so the
e.m.f. induced in bath coil sides will not be same.

What will happen to the e.m.f. if the frequency is doubled?
The generated e.m.f. will be doubled,

If you increase the number of conductors what effect will it make
on the frequency of generation?

No effect because frequency depends upon speed and number of poles.
What is done to Increase the generated e.m.f. of an alternator?
Increase flux by regulating the field current.

If there are only two sliprings on the shaft of a three phase alternator,
which type of alternator is it?

Rotating field type.

ltd=

OPERATION

What will you do to increase the output of the alternator? Will you
increase the speed, field excitation r fuel?

Increase the fuel,

To increase the field excitation voltage, the rheostat is connected in
which circuit?

Field eircuit of shunt generator.

In which unit the alternators are rated?
VA or MYV AL
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Why the rating is in KV A not in kW?
Because the power factor of load is not constant.

If the power factor of the load is low, how will it effect the winding
of the alternator?

The winding will carry more current for the same real power at low
power factor,

Name the instrument used for power factor controlling in factories?
Minimum power factor demand indicator.

Why the voltage of an alternator falls down with the increasing of
the load?

Because of the impedance drop and armature reaction.

What is the impedance drop?

The voltage drop because of the load current in armature circuit and the
impedance of the winding.

What do you mean by the synchronous impedance of the alternator?
It is the opposition because of the armature effective resistance and
synchronous reactance of the winding.

What do you mean by the effective armature resistance?

It is the resistance offered by the armature winding and in A.C. it is

increased about 60% because of the skin effect and is known as the
effective armature resisiance.

What is leakage reactance?

The flux produced because of the current in armature conductors does
not completely cross the air gap but complete its path through the stator
:;.-uch flux is known as flux leakage and due 1o this the armanre winding
15 supposed to possess a reactance which is known as leakage reactance
What is synchronous reactance?

The sum of the leakage reactance and fictitious reactance is known 2
synchronous reactance. It is denoted by X, and unit is chm.

The voltage drop in an alternator is because of which factors?
These are load current, armature resistance, leakage reactance and the
armature reaction. 3

The magnitude of the veltage drop is mainly dependent PO weanes”
Armature current.

Can you name the factor which is responsible for the behaviour of
this voltage drop.

The power factor,
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ARMATURE REACTION

Define armature reaction?

It is the effect of the flux produced by the armature conductors on the
distribution of flux under the main poles.

How many types of load is possible in case of alternator?

Resistive, inductive, capacitive and mixed.

What is the effect of the purely resistive load?

The main field is distorted and weakened.

How will you experience about the effect of the purely inductive
lead?

It is purely demagnetising.

Is there any kind of load which has the magnetising characteristic?
Yes, purely capacitive load.

What is the power factor in case of purely resistive, inductive and
capacitive loads?

Unity, zero lagging and zero leading, respectively.

VOLTAGE REGULATION

What is voltage regulation?
It is defined as the rise in voltage shown in the percentage of full load
voltage, when the full load is thrown off.
In which unit the regulation is expressed?
It is a ratio hence no unil.
In case of purely resistive load, will there be any difference between
the voltage induced (e.m.I.) and the terminal voltage (V).
Yes, the e.m.f. will be more than the potential difference V and e.m.f.
will be leading the terminal voltage by some angle.
Can the e.m.f. induced be less than the terminal voltage?
Yes, in case of purely capacitive load.
What is the formula for finding out the generated e.m.l. at unity
power factor, lagging power factor and leading power factor?
E ="l|’{_l" cos ¢+ Iﬁﬂg]2+ (Vsind* Iu."f;f
where E = induced voltage in volts
V = 1erminal voltage in volis
& = angular displacement

Iz = armature current in amperes

Ra = effective armature resistance in ohms

X: = synchronous reactance in ohms.
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Q.  Why in the portion (V sin 6 + 12 X5), sipn £ is used?

Ans. Itisa commeon formula, + sign is used for lagging and resistive loads
but - sign is used for leading power factor.

(. How the power factor can be improved?

Ans. By using the synchronous capacitor and bank of capacitors,

. What is the synchronous capacitor?

Ans. The overexcited synchronous motor behaves like o synchronous capacitor
(. How actually the power factor correction is made?

Ans. Just by reducing the reactive component which will certainly

[Tii)
the power factor, o

SYNCHRONIZING OF ALTERNATORS

Q. Iftheload ona power station is increased, what will be done to meet
the increasing demand of the load?

Ans. Other alternator is put in parallel to meel the increasing demand, that is
known as synchronizing of alternator,

Q. What is the utility of synchronizing the alternators?

Ans. Ee::erl efficiency, periodic overhauling, peneral repair, continuation of
electric supply in case of any fault in the gencrating slation etc,

@ What are the conditions to be fulfilled for ideal synchronizing?

Ans. L. Thlu: voltage of incoming machine must be same as that of busbar
voltage. '

2. The phase sequence must be same.
4. The frequency must be same.

.  How all these conditions are satisficd?

Ans. By means of volimeter, phase sequence indicator and frequency-meter
respectively.

. What are the different methods of synchronizing the aliernators?

Ans. Dark lamp method, bright lamp method, dark and bright lamp method
and synchroscope method,

(. What should be the indications of lamps in case of dark lamp
method and how these are connected?

Lamps should be dark and these are connected across the same phases,
.  What are the drawbacks of this method?

Ans. In this method it is difficult to judge the zero value of voltage because
even at less voltage the lamp may not glow and may cause some error,

. How the lamps are connected in bright lamp method?
Ans.  Across the opposite phases.
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Which method is generally preferred for synchronizing the altermator?
Dark and bright lamp method.
How the lamps are connected in case of dark and bright lamp
method?
Dark lamp across the same phase and bright lamps across the opposite
phases.
If the voltage of generation and frequency is alright, what conditions
of lamps will be suitable for synchronizing the alternators?
The dark lamp must be dark and bright lamps be bright for correct
synchronising.
If the required condition is not achieved what should be done?
It can be because of wrong connections. Change it and observe that the
same conditions are achieved.
Mame the instrument used for synchronizing the alternators?
Synchroscope.
On what basis does the synchroscope work?
On the production of the rotating magnetic field.
How many windings are there and how these are connected?
Two windings, both are fed, one from the incoming machine and other
from the busbar or already running machine.
How the correct position is achieved?
There is a marking on the disc of the synchroscope, if it stops and mark
is standstill then correct position is obtained.
If the disc rotates in either direction what does it indicate?
The machines arc not in synchronizing state. The frequencies are not
same.
What do you mean by the floating of alternator on bushar?
While the alternator is neither delivering nor drawing any power from
the bushar, the position is known as floating on the busbar.
What is to be adjusted to share the load?
Increase the field excitation of the machine 1o be loaded.

If an alternator is to be shut down, what should be done?

First of all reduce the load current to minimum possible value say zero
by decreasing the field excitation of the machine, then off the main
switch or circuit breaker and finally stop the prime mover,

VOLTAGE REGULATION AND REGULATORS

How the voltage of an alternator is controlled?
By manual controlling and by automatic controlling.
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What are the types of automatic regulator?
Vibrating type and sliding Lype.

Name the vibrating Ype automatic regulator?
Tirill regulator.

Can you tell any example of the sliding contact type automatic
regulator?
The silver stud regulator and Brown Bovery regulator,

Can you tell how actually all types of regulator control the voltage?
By controlling the field excitation of the alternator.

What is open circuit characteristic?

The relationship between the voltage induced and the field excitation is
known as open circuit characteristic.

What do you understand by the short circuit characteristic?

It is the relationship between the shart circuit current and the field
current of the alternator.

[n.S.E.E. how much short circuit current is permissible?

It1s about 1.5 to 2 times the full load current but speed is kept constant.

What are the different methods for finding out the voltage regulation”
1. The synchronous impedance method or EMF method,

=. The ampere-turn or m.m.f. method,

3. Potier method or zero power factor method,

What are the switchboard equipment for an alternator?

Circuit breaker, voltmeter M. type (three in number), volimeter M.C
type (one number), ammeter M1 type (three in number), ammeter M.C
type (one number), encrgy meter (one number), power factor meter,

frequency meter, waltmeter, synchroscope, field reeulator
{one each), P & speedometes

What are the possible data you can obtain from the nameplate of
an alternator?

Capacity in kWA, voltage in volts, kW ar specific power factor, frequency
In ¢/s, current in amps, speed in r.p.m., number of phases, number of
poles, current in amps., field voltage in volts, temperature rise, type of
nsulation and serial number of the set etc.

What do you mean by hunting?

It is defined as the oscillation due 10 sudden loading and switching off
of the load.

What arrangement is done to avoid these huntings?
Damper winding is provided.
Where this winding is housed?

Ans,

Ans,

Ans,
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In the pole shoes near pole faces and are short circuited as that of the
squirrel cage winding in indyction motors,

LOSSES AND EFFICIENCY

What are constant losses?
The losses which are constant from no load to full load are known as
constant losses,

What is efficiency?

_ Cutput x 100

Input

Is cooling necessary in the alternators?
Yes, because of load current heat is developed which is certainly
required to be dissipated.
What provision is made for normal cooling?
A fan is provided to circulate air, which helps in dissipating the heat
developed.
In big alternators which cooling media is generally provided?
Hydrogen cooling.
Is there any special attention provided for rotor and stator construction
of the big alternator for cooling? '
Yes, some ventilating ducts are provided, horizontally and vertically for
better and effective coolant circulation even through the cores.
If any alternator is down for overhauling, will the shaft of the
alternator be left to standstill?

No, simultancously a small motor generally comes in operation and will
keep the rotor running at low speed, 5o that the thermal stresses may not
cause any defect or deformation in the shaft or rotor of the alternator,

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

. Three things are essential for producing an e.m.f. in an alternator ......

(a)} conductor, magnetic field and yoke

(b) magnetic field, conductor and motion

(c) conductor, load and motion

(d) insulation, relative motion and body.

Which rotor is most suitable for a turbo alternator ...
{a) salient pole type

{(b) smooth cylindrical type
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(c) both salient or smooth cylindrical lype
(d) Noneofthe a, b, c.

. The e.m.I. equation of the aliernator is
(a) E=4.44¢, F N volts

- Z.-N-P
) &= 60 - a

() E=2ky-ki-ke-Om f-Zvols
(d) E=444 ks ke ke~ dm £+ N volts.

volts

. The distribution factor (k) can be given as ...,
sin"—;* s.jnii.:-l S'LI'IEEE sin n x 2=
@ (b) ©) =2 () :
nslni ::csini B-m-sin%’"
- The coil span factor (k) is given as ...
{a) cnsg (b) cos (180 - )
.
sin —
(e) — zu (d) cos [E;—“]
N5 E

- In rotating armature type alternator supply for load is taken from
(2) stator terminals

(b) rotor terminals (sliprings)

(c) partly from slipring and partly from stator winding

{d) from the shaft.

- If the input to the prime mover of an alternator is kept constant but the
excitation is changed, then the ... ..

(a) reactive component of the output is changed

(b) active component of the output is changed

(c) the power factor of the load is unaffected

(d) the frequency of the induced e.m.f, changes.

. The armature reaction in case of purely capacitive load is
{a) demagnetising (b) magnetising

{c) cross-magnetising (d) None of the a, b, ¢
. The rating of the alternator is givenin ......

{a) kW b} kVA (c) kVAR
Synchroscope is used ta ...,

{a} measure the resistance of the windin a5

(b} synchronize the alternators

(d) kV.

13,

14,

1,

17,
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(c) synchromize the field and armature windings
(d) measure the percentage reactance drops.

. The power factor of the alternator depends upon . .....

(2) load current
{c) rotor speed
The wrbo alternator runs at very ...... speed and ...... lype rolor is used
init,

(a) low; salient pale (b} high; smooth cylindrical pole
{e} high; salient pole (d) low; smooth cylindrical pole
The hydro turbine runs at ... speed and ...... type rotors are used in it
{a) low; salient pale (b} high; smooth eylindrical pole
{c) high; salient pole (d} low; smooth cylindrical pole.
Generally the field excitor is mounted on the same shaft, it is a

(a) D.C. series generator
(c) D.C. shunt generator

{(b) load nature
{d) core losses,

(&) D.C. compound generator
(d) None of the above,

- When two alternators are supplying a load, these are generally said to be

{a) paralleled
{c) inseries

(b synchronized
{d} out of phase,

When two alternators are synchronized and by the way, the prime mover
of one alternator fails, then this alternator will .. ...

{a) burnout (b) work as an induction motor
(c) work as a synchronous motor

(d) stop.

An alternator is termed as overexcited if _.....

(a) itis supplying a unity power factor load

(b} itis supplying a lagging power factor load

(e} itis supplying a leading power factor load

(d} itis supplying a mixed lagging power factor load.,

For synchronizing two alternators, the following conditions must be
fulfilled.

(a} The voltage must be same.

(b) The frequency must be same,

{c} The phase sequence must be same.

(d) The voltage, frequency and phase sequence must be same.

For the same power capacity the higher voltage alternator will be ...

{a) biggerin size (b) smaller in size
{c) less costly (d} costly.
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0. If an alternator is running and operating on leading power factor, th

21.

22,

23,

235

voltage regulation will be
(a) negative (b} positive

(c) eqgual o zero {d) None of the above.
Alternators above 50 MW are provided with ... cooling.
(a) air blast (b} matural air

{¢) hydrogen (dy water,

The advantages of hydrogen cooling are
(a) increased efficiency and rating

(b) increased rating and life

(¢} increased efficiency, rating life and eliminate fire hazards
() increased life, rating, fire hazard climination and less noise.
The speed of a six pole alternator producing 250 V, 50cfs is
(@) 1500rmpm  (b) 500 rpm () 330 rpm
The three phase alternator stationary field type has
(@) twosliprings

(c) three sliprings

High speed alternators are ... ...,
{a) smooth cylindrical rotor type
{b) salient pole type

(c) revolving field and salient rotor type
(d) None of the above,

(d) 1000 rpm.
(b} four sliprings
(d) one slipring.

CHAPTER 17

Transformer

0
A 5.

0.

Ars,
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@
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0.

Arms.
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Ans,
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INTRODUCTION

What is a transformer?

The transformer is astatic device which is used to transfers the elecirical
power from one volt to another volt, without changing the frequency.

What do you understand by step up and step down transformers?

The transformer which changes high voltage into low voltage is known
as step down transformer and the transformer which changes low
voltage into high voltage is known as step up transfarmer.

Why there is no change in the frequency of transformation of the
violtage in transformer?

The flux which is the base of inducing voliage in the transformer 1s same
for both the windings of the transformer or say the flux in the cores has
got definite frequency and it will be same on the primary and secondary
sides hence the question of changing the frequency does not arise,
What is the working principle of the transformer?

The transformer works on the principle of “Faraday's laws of electro-
raagnetic induction.” According to that, whenever a conductor links or
associates with the changing flux an e.m.f. is induced in the conductor,
this e.m.f. is also proportional to the rate of change of fux and the
number of conductors.

Which type of induction takes place in the two winding trans-
former?
Mutual induetion.

What are the different types of windings?
Low tension (L.T.) and high tension (H.T.)

if supply is given to (a) L.T. winding and load is connected on HLT.

197
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(b} ILT. winding and load connected on L. T. winding, name the typc
of the transformer?

(a} Step up transformer.

(b} Step down transformer,

Name the winding which is connected across the supply?
Primary winding.

Where load is connected?

On the secondary winding.

If the winding has more number of turns the winding is called H.1
or L.T.7? _

HT.

Is there any relationship between the Mux linkage and e.muf, induced
Yes. e.m.f. induced is proportional to flux linkage.

CONSTRUCTION

What are the different parts of the transformer?

Cores, windings, oil, tank, conservator and breather, and cooling amange
ment.

What type of cores are used?
Core type, shell type and berry type.
Whalt is the function of the cores?

The main function is 1o offer an easy path for the lines of force and 1o
reduce the eddy current losses erc.

How many magnetic paths are there in core type cores?
One path,

Name the cores which have two magnetic paths?
Shell type.

If the distributed magnetic circuits are required which cores are
used?

Berry type consiruction.

Which material is used for cores?

Laminations of silicon steel.

Why a laminated solid block is used instead of a solid homogeneous
block?

To reduce the eddy current losses.

What are the types of winding according to the construction?
Sandwich type and eylindrical fype,

According to the voltage, the windings are named as?
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H.T. and L.T. winding.

What are the cylindrical type winding?

In this type of coil, the length of the coil is equal to the length of the
core limb. The primary and secondary winding may be placed one over

the other,
What is the sandwich type winding?

If the high tension and low tension windings are placed one over the
other like the sandwiches limb-length-wise, this type is known as
sandwich type winding.

While selecting the method of placement of the winding, which
winding is placed near the core, in sandwich type winding?

L.T. and then H.T.

Why L.T. winding is pluced near the cores?

To reduce the dielectric strength of the diclectric or insulation provided.

In this case the total dielectric strength of the insulation will be less than
if H.T. would be near the cores.

Is there any insulation between the laminations?

Yes, insulating varnish or paper.

What do you mean by the limb?

It is vertical portion where the windings are placed.

How many limbs are there in (i) U shape core (ii) E shape cores?
(i} Two only. (i) three only.,

How the central limb and side limbs of the E shape are designed?
Central limb has double the width than the side limbs.

Why double width?

As the flux has two magnetic paths and total Mux will pass through the
central limb,

What is the transformer oil?

It is a mineral oil. It is filled in the tank of the ransformer.

What are the functions of the transformer ofl?

It is used for heat dissipation, insulation and spark quenching medium
also.

In which units the diclectric strength of the transformer oil is
measured?

kVimm.

What are the factors that affect the diclectric strength of the irans-
former oil?

The moisture, dust and temperature.
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Will the moisture increase or decrease the dielectric strength?
Decrease. |

How the moisture contained is removed or dehydration is performed?

. Itis cleaned and passed through the dehydration plant. The moisture is

removed and dehydration increases the dielectric s'rength of the trans-
former oil.

How the tank of a transformer is made?

The tank of small transformer is made of the iron sheet welded and for
big transformer it is made from plain boiler plates.

What is conservator?

Conservator is a small tank mounted on the top of the transformer tank.
The transformer oil is filled in it. There is a provision to check the colour
and level of the oil. The conservators are required to bear the expansion
and contraction of the oil. It is generally of cylindrical construction.

What is the breather?

Itis a pipe attached with the conservator. [t contains the pot at its extreme
end which has CaCl,y or silica gel to extract the moisture from the
atmospheric air,

Why it is necessary to have CaCl: or silica gel in the breather?

. While temperature of the oil increases, the oil expands causing more

volume 1o be occupied, thus releasing the gas or air to external atmos-
phere through the breather. Now when temperature decreases, the

* volume decreases causing an empty space, which is refilled by the air

Q.
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from the atmosphere, sucked via breather. This air may have the
moisture which will effect the dielectric strength of the oil, so to extrac
moisture CaCl, or silica gel is placed.

Is there any arrangement provided to check the temperature of the
oil?

Yes, the temperature gauge.

Can you fill the conservator completely with oil and if not why?

It should never be completely filled because with the increase in
temperature, the oil expends which may cause serious trouble fo
example iank may burst out,

What is the Mash point of the transformer oil?

The temperature at which the vapours above an oil surface ignites |
known as flash point. For safety reasons the oil not less than 160°C flas!
point is used in tank.

What do you understand by sludging in the transformer oil?

It 1s un important characteristic of the oil, which has to be watched ver
carefully. Sludging means the slow formation of semisolid hydroe
carbons on the windings and tank walls.
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Why corrugated sheets are provided?
To increase the heat dissipating area of the tank.

Where actually the heat is developed, in the cores or windings?
In both, in the windings because of the current flowing, in the cores
because of eddy currents,
What are the different methods of cooling?

1. Natural air cooling.

2. Oil immersed natural air cooling.

3. Gil immersed forced water cooling.

4. Oil immersed forced air cooling.

5. Air blast cooling.
What is meant by the air blast cooling?
In this case the stream of the forced air is forced to the windings and
cores by means of the blowers or high speed fans. The air passes from
bottom to top.
Why forced water cooling is not preferred?
Because, if by chance, the wbe leaks, the water will come out in the oil
and will decrease its dielectric strength.
Upto 500 kVA. which type of cooling is better?
Oil immersed natural air cooling.
What are the different methods of increasing the dissipating area
for better cooling?
By providing :

l. The cormugated sheets.

2. Fins welded vertically to the sides of tank.

3. Elliptical or round tubes,

4. Auxiliary radiator tanks.
What is the Buchhol’s relay?

It is the protective relay which is meant for the protection of oil
immersed transformed from insulation failure, cores excess heating or
any other internal faults which cause heating of the oil beyond the limit
and maintaining transformer oil level etc.

Is there any possibility of overflowing the transformer oil?

No, a relay is also provided to alarm about the level.

Is there any protection from the gases or fumes in the tank?
Yes, Buchhol's relay.

E.M.F. EQUATION

What is the e.m.I. equation of the transformer?
E=444¢y - [: N volis, :
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Tell the e.m.I. equation in terms of Mux density?
E=4448y A - f N vols,

How the number of turns of primary winding is calculated if the
voltage, frequency and flux are given?

_— £
e 4440, - f
What is the voltage transformation ratio?

The voltage trunsformation ratio is the ratio of the secondary voltage to
primary voltage.

ez Va

i-E., v,

What are the current and turn transformation ratios?

Ns

N is the wrn transformation ratio,
i

n. ] -
2 is the current transformation ratio.

For an ideal teansformer, what is the condition?

1"':" - l‘,lr = 'l"r: f'r

Is there any relationship between the voltage, turns and current
transformation ratios?

Ye i WL JI::-'E=.i-.

5. vﬂ-_}?ﬁ=

OPERATION

What do you mean by the no load current of the transformer?

When the primary winding is connected across the supply and secondar
winding is open-circuited. then the transformer is said to be on no load
and current taken is called the no load current of the transformer.

What are the no load current’s components?

The wattful component i.e. fy cos &g and the wattless or magnetising
component i.c. [ sin &y

What is the wattful component of no load current?

The current f cos ¢ is used to overcome the hysteresis and eddy curren:
losses, and is known as wattful component.

What is watiless or magnetising component of the current?

It is the current which is used 1o produce the magnetic flux in the cores
and is known as the magnetising component of the no load current, ie.

fy=Igsing,
What is the angular displacement between the I and Ijt currents?
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907,

If the {y and fy are known, can you tell the formula for calculating
the no load current?

Iﬁ=f-?.u+!ﬁ.

If Bm, I and Np are given can you give the formula for finding out
the magnetising current?

-t am
S TENTRRY TR
What is the utility of the magnetising current? Can you imagine the
transformer without the magnetising source?

The magnetising current is wsed to produce the magnetic flux in the
cores. The flux is the base of the magnetic induction and without
mduction the secondary cannot induce any voltage, so without the
magnelising source the iransformer has no meaning.

When do we call a transformer of load?
When the secondary winding is connected 1o any load, the transformer
15 said to be on Joad.

Will the current in primary winding and secondary winding be
same?

No, the primary winding current is the sum of the no load current and
secondary transferred current on primary side.

What about the power factor on primary and secondary side of a
transformer?

It is not same but generally taken as same.

Which side power factor is more?

Generally primary side, but for all the practical purposes the power
factor on primary and secondary windings is taken as same,

Which type of load is put on the transformer?

All type, i.c., resistive, capacitive and inductive and mixed too,

What do you mean by the resistive drop and reactance drop?

The drops in the resistance of the winding is known as resistive drop,

i.c. /- R volts and if the drop is taken in reactance of the winding, /- X
volts is known as reactive drop.

Generally which drop resistive or reactive is more in value?
Reactive voltage drop.

VOLTAGE REGULATION

What is the voltage regulation?

The veltage regulation is defined as the rise in voltage when the full load
15 thrown off shown in the percentage of no load voltage,
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Vo=V
% Regulation = -DI-*E_L

P % 100
What are the methods for finding out the voltage regulation?
1. By actual loading.
2. By calculations.
If V3, R2, X3, I+ are given how the voltage regulation is caleulated?
[2R2 cos & + [2X2 sin ¢ et
¥V

% Resulation = (.

TAP CHANGING .

What do you understand by tap changing?
Whenever the load is put on the transformer some voliage drops are
inherent, but it is essential 1o keep the secondary voliage approximately
constant. For that reason, the transformation ratio is changed, that
changing from one tap to another is termed as tap changing.
Generally which tap changing is preferred step up or step down?
Both as reguired.
What are the classifications of tap changing?

1. On load ap changing.

2. No load wap changing.

What are the no lead and on load tap changings?

If the tap changing is done, when there is no load on the secondary ©
the ransformer it is called no load tap changing and if there is load on
the secondary and tap changing is done, then it is known as on load wap
changing.

What are the methods of no load tap changing?

Manual and automatic.

What type of regulators are used for no load changing?

Sliding contuct type and face plate type. In these cases the tappings arc
brought out,

Give some idea about the sliding contact type and [ace plate type
repgulators?

Sliding contact rype : In this case a number of tappings are brought out
and contacts are slided manually.

Face plate rvpe : In this case the terminals are brought out and a D.C.
motor is encrgised with the movement of the arm, the contacts are
formed and transformation ratio is changed. It is generally having &
sector or quadrant type shape.

What are the methods of on load tap changing?
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Tt 15 done by the following methods ;

1. Parallel winding.

2. Preventive reactor.

3. Regulation transformer.

4. Tertiary winding.
Why in case preventive regulator and parallel winding regulators
the tappings are taken from the centre of the winding?
Toavoid any breaking or cause of any discontinuity in combined circuit.
In reactance two contacts of the reactor are joined 1o the same contact
of the tappings, so that the current divides in the same quantity and that

too in opposite direction to cancel out the reactance voltage. Thus
smooth and undisturbed changing is obtained,

LOSSES AND EFFICIENCY

What types of losses are there in a transformer?

Copper losses, iron losses or stray losses.

What are copper losses in a transformer? -

These are the losses in the primary and secondary windings because of
the resistive component. These ane PR watts. These are variable losses.
Why we call the iron lesses as constant losses?

These losses are constant from no load to full load. These losses are
because of the magnetic flux, which remains constant throughout the
working of the transformer.

What is the efficiency?

The efficiency is the ratio of output to input shown in percentage.
Whal is the all day efficiency?

It is also the ratio of output to input in a fixed time shown in percentage
but the duration 1s taken 24 hrs. So

EWh output in 24 hrs

e ’ ul =

e All day efficiency kWh input in 24 hrs 4 IU{?.
TESTING

How core losses are found out?

By means of open circuit test.

In case of open circuit test, which losses are shown by the reading
of wattmeter?

Iron losses.

In open circuit test, how the secondary winding is connected?
It is left open.
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Generally which side L.T. or H.T. is left open?
H.T.

Why H.T. is opened?
It is because metering on H.T. winding is somewhat difficulr.

Why the reading shown by wattmeter is core losses?

Because the current flowing in the winding is very small in coOmparison
to the full load current, but the cores of the transformer are fully
energised i.e., having the normal working flux,

Why short circuit test is carried out?

To find out the copper losses,

Which side is short circuited ?
L.T. side.

Cay you short circuit it through an ammeter?
Yes, there is no problem but the ammeter should be suitably selected

Why the losses shown in short circuit test are considered as the
copper losses?

Because at that time the voliage fed is small enough but current in the
windings is full load or as required, which causes the copper losses,
Though the iron losses are also shown, but these are very small in
comparison to the actual iron losses of transformer,

Can you name a single test, which can give both copper losses and
core losses in one test?

Sumpner test,

What is the unique characteristic of the Sumpner test.

In this test the transformer is loaded without consuming much power
for several hours. The single test can show the copper logses, core losses
and temperature rise.

How the primary windings of both transformers are connected?
In parallel across the supply.

The secondary of both the transformers are connected in parallel
bul in that case there cannot be any circulating current. How the
current is made to circulate in the secondaries?

By introducing an injucting transformer 10 injuct some voltage in the
secondary circuit.

How that injucting transformer circulates the corrent?

As both sccondaries are connected in parallel o there is no resultant
voltage working across. with the help of the injucting transformer, we
are injucting some voltage in the circuit which depending upon theis
impedances, circulates the current in the secand.ary and the transformer
15 loaced.
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Is there any instrument connected in the secondary winding?
Yes, the wattmeter and the ammeter can also be connected.
What this wattmeter shows?

The copper losses.

While injucting the voltage, a circulating current starts flowing in
the secondaries, it will also cause some current in the primary
circuit, it is going to effect the line current or wattmeter which is
connected in primary circuit?

No, the circulating current will only flow through the windings and their
leads, but will not contribute anything to the wattmeters.

Is it necessary that the injucting voltage must have the same [ requency
as that of the supply voltage on which primaries are connected?
Mot necessary.

What tests should be performed before commencing the transformer?
Open circuit test, short circuit test, phasing out test, polarity test, D.C
sesistance test, voltage ratio test, magnetising current test, core losses
test, efficiency test, temperature rise test, insulation test, impulse test
and oil west also,

Why an impulse test is performed?

This test is performed to determine the ability of ransformer 1o with-
stand the effects of high unidirectional voltages resembling to the sky
lightning or surge voltage,

What is the insulation test?

This test is carried out to find out the insulation resistance between the
windings, between cores and copper.

How the core test is performed and how much voltage and frequency
is kept for Lesting?

In this test, the H.T. winding is left open and LT, winding is connected
to the normal voltage and frequency through ammeter and wattmeter,

PARALLEL OPERATION

What do you mean by the parallel operation of the transformer?
When the increasing demand of the load is not suitably fed by one
transformer other transformer is brought into operation to share the load,
This is called the parallel operation.
How these are connected?
In parallel,
What are the conditions to be fulfilled before parallel operation of
the single phase transformers?

I. The voltage ransformation ratio must be same
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a

The percentage impedance drop should be same,
4. The polanity should be same.

What are the conditions to be fulfilled for 3 phase transformer fo;
parallel operation?

. Voltage transformation ratio should be same.,

2. Phase sequence should be same.

3. Phase rotation must be same,

4. Percentage impedance drop must be same.
Can you tell the necessity of parallel operation?

. To meet the increasing demand of the load.

2, ;n continue the supply in case of any fault and regular maintenance
50,
3.

For periodic overhauling of the transformer.
4. For maximum operational efficiency.
What do you know about the transmission transformer?

Ieis lhr:t_r:ms.l'urmcr which changes the voltage from low voltage o high
vu[mglc in generating station for onward transmission. These are hig!
capacity transformers. -
What do you know about the distribution transformer?

The transformer which is used to distribute the electrical power to the
consumers is known as distribution transformer. The primary of the
transformer is. connected in delta and secondary in star to facilitate for
three phase four wires distribution. These are designed to work for 24

hours,
What do you understand from the power transformer?

The 1r.'m§fum1':ni which are installed in big industries and are used fos
any specific and particular purposes. These are designed for maximum

efficiency and less duration. These are energised for short period only
for the need, i.c. operation. "

How the current is shared in parallel operation?
According to their capacity and characteristic of the transformer,

TYPES

What are the types of the transformer according to the number of
phases?

Single phase, two phase, three phase, six phase, etc.

How the transformers are classified according to the core construction”
Core type, shell type and distributed core type.

How many limbs are there in a core type stamping used for three
phase transformer?
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Three of equal length and area.

How many limbs are there in a stamping used for three phase shell
type transformer?

Five.

What types of connections are there for three phase transformer?
Star/star, deltw'delta, star'delia, delia/star. open delta and scott connections
are also possible.

Where the following connections are generally used : (a) Star/delta,
(b) Deltafstar?

{a) Transmission transformer.

(h) Distribution transformer.

Vhat are the advantages of using star connections in the distribution
transformer?

Because for distnbution purpose, the three phase four wire sysiem is
generally used. The lighting load and power load can be put on the same
supply. Power load on three phase and lighting load on one phase and
one neutral.

What is the utility of delta connections?

For transmission purpose, where the power is to be transmitted 1o a for
distance, only three lines will solve the purpose. Thus the cost of
transmission is saved, secondly in open delts, the supply will be continued
but with 6% efficiency only.

How many ways are generally used for three phase transformation?
Single unit of three phase and three units of single phase transformers.

What are the utilities of using a three phase single transformer?

It requires less space, less cost and less maintenance also,

Is there any disadvantage of using a single unit of three phase?
Yes, in case of fault the whole unit is required to be repaired or replaced.
What are the drawbacks of using three single phase transformers?

More space is required, cost is more and the maintenance cost is also
more.

Can a three phase supply be transformed into two phase?
Yes, by using Tee or Scott connections.

What are the uses of Scott connections? |

In this method, the three phase supply can be converted into two phase
supply for welding purpose,

Which is an ideal transformer?

The transformer which has 1005 efficiency,

What is the leakage reactance?
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Whenever the flux is induced by the winding some flux links with only
this particular winding and causes some seif-induced voltage in it. This
flux is called the leakage flux and the reactance because of this flux -
leakage reactance of that particular winding.

What do you understand by the self-induced voltage in primary
winding?

Whenever the primary winding is energised it produces some magnetic
flux. The flux can be divided into two parts—one, which induces the
voltage in the secondary winding, the other which only links with
primary winding and causes primary self-induced voltage, which opposes
the applied voltage,

What is the equivalent resistance of the transformer referred
primary winding? '

1
Rol = Ry + —5Ra ohm,

p
where Ro1 = equivalent resistance referred to primary winding: £ =
resistance of pamary winding; R = resistance of secondary winding;
and p is the transformation ratio of the transformer.

What is the equivalent reactance of the transformer referred 1o
secondary winding?

Xop=X24 X ;'.:1 ohim.

In which units the capacity of a transformer is shown?
kVA.

Why it is shown in KVA and not in kW?

Because the load power factor is not given. If it is in KW the power factor
15 fixed, which is not always applicable,

INSTRUMENT TRANSFORMER

What are the instrument transformers?

The current transformer (C.T.) and potential transformer (P.T.) are
known as instrument transformers.

Where C.T. is used and what is the type of this transformer?

Itis o current transformer and used to measure high currents. Ttis a step
up transformer.

What is P.T.?

[t is the potential transformer and vsed for measuring high voltage. It |
a step down transformer.

Can you tell the amperes for which the C.T. secondary is generally
designed?

X,

\rI%.

s,
{ ¥

Lees,

g
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3 A

The secondary of the P.T. is designed for how many voltage?
Crenerally 110V,

Can a wattmeter be connected with C.T. and P.T. for measuring
power on H.T. line?

Yes,

Is there any change in the core Mux of a transformer, under loaded
and without load conditions?

Mo, it remains same under all conditions of load.

Should the secondaries of both C.T. and P.T. be carthed, il yes, why?
Yes, the secondaries should be earthed, to protect against electric shock.
What precautions should be taken while replacing the ammeter of
C.T. circuit?

The secondary terminals must be short circuited before taking out the
ammeter. Replace the meter and open the terminals. It is essential that
in no case the secondary of the C.T. be left open.

The Tong tester is an example of C. T, or P.T.?

C.T.

AUTOTRANSFORMER

What is an antotransformer?

The transformer which has only one winding, both primary and secondary
are permanently connected electrically, magnetically and mechanically.
A portion of the winding works as the primary and other as secondary,
such transformer is known as autotransformer.

What is the working principle of an sutotransformer?
Self-imduction.

How the secondary voltage is caleulated?

In a particular wransformer, the voliage per turn is constant. So the
volage can be calculated, multiplying the voltage per turn to the number
of secondary turns.

Are the number of turn per voltage constant for a single winding
transformer or two winding transformer?

Constant for the particular transformer whether itis single phase or three
phase, single winding or two winding transformer.

For maximum efficiency can you tell the transformation ratio of an
autotransformer?

Yes, itis 34

What are the advantages of an autotransformer?
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Copper saving, only one winding 13 sufficient, light in weight, labow
08t 15 less,

VWhat are the common wuses of an autotramsformer?

Used as a starter, stabilizer for T.V. and refrigerators, and in long
distance line as a booster also.

What are the disandvantages of antotransformer?
There 15 only one winding, so the secondary portion is also energised
and may give shock even when the load is not connected,

Is the current in both primary and secondary portions same or
different?

Different, in the common portion the current is the difference of primany
and secondary currents,

Is it advisable to use the same conductor for primary and secondary
windings of an autotransformer?

Not advisable and will be merely a wastage.

Is there any copper saving in un autotransformer than two windin,
transformer?

Yes, depending upon the transformation ratio. The better and maximun
saving is when p = 3/4.

What safety devices are used for a transformer?

Air circuit breaker, lightning arrester, relays and earthing. etc.

If a transformer is connected to D.C. what will happen?

It will not induce any voltage (except the rise and decay time) end final
because of less winding resistance it will burnt out.

What will be the direction of currents in primary and secondary
windings/portions?

Opposite 1o each other.
What is a tertiary winding?

The transformers are sometimes designed with three windings, two
main windings and third is the tertiary winding, which is used to make
a closed mesh connection to stabilize the nevrrals of both primary an
secondary circuits.

What do you understand by the transformer bushings?
The bushings are provided for insulating purposes and-bringing the
terminals of the winding out for connections to the external circuit.

Which harmonic is dangerous and which winding is placed to carr
it?

The third harmonic and the winding is tertiary winding.

L]

1]
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OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

The transformer isa ...... device.

{n} static (b) dynamic

() primary {d) secondary

The supply is connected to ...... of the transformer.

in) secondary winding {b) primary winding

c) L.T. {d)y H.T.

If a transformer changes high voltage o low voltage it is known as ..
{a) step up transformer (b} step down transformer

(¢} one o one transformer (d} auvictcansformer.

In a power transformer the winding which is nearer to coresis ...
{a) primary winding (b)) secondary winding

{e) low vollage winding {d) high voliage winding.
The transformer efficiency is generally in the mange of ......

(a) S0-60%  (b) 60-708  (¢) 70-B4%  (d) 90-98%
The transformer changes the voltage level of supply ......

{a) without changing the power

{b) without changing the frequency

{2} without changing the sine wave

{d) without changing the power, frequency and wave.

The open circuit test is performed 1o find out the ...

(a) coreloss of the transformer

(k) copper loss of the transformer

{c) cfficiency

(d) windage losses.

The e.m.f. equation of the transformer is given . ...

(b) V= % volts

(d) V=4Bu-A-f- N vols.

(a) V=444 - - N valis
{c) V=2224p-f Nvolts

. An ideal rransformer has rmaximum efficiency when ......

{a) copper losses are equal to iron losses

(b} copper losses are less than iron losses

(c) copper losses are more than iron losses

{d) copper losses and iron losses are equal to windage losses.

The purpose of oil in the tank of a transformer is ......
{a) toinsulate the windings
(b} to dissipate heat developed
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(€) to quench the spark, if any

(d} to insulate windings, cores, dissipate heat generated and to quench

the spark, if any.
Instrument transformers are used o measure

{(a) current (b} voltage
{c) frequency (d} current and voltage both.
In autotransformer the primary of secondary windings are ......

(a) connected mechanically

(b) connected elecirically

(¢} connected magnetically

(d) connected electrically, mechanically and magnetically,

The transformer in which winding is surrounded by the cores is known
T —

(2) shell type (b} coreiype

{c) tertiary type {d) None of the above a, b, c.
...... transformer is used w measure the heavy load currents.

(a) Current (b} Potential

(€) Autotransformer (d) Ammeter,

...... transformer is used to measure high voltage of A.C.

fa} Heavy current (b) Potential

(€] Auotransformer () Voltmetar.

The transformer cores are made of laminations of
(a) silicon steel (b} annealed copper sheets

(e} aluminium sheets (d) tungsten steel.

The laminations of silicone steeli are used 10 reduce the ...... losses
{a) hysteresis {b) eddy current

{¢) eddy current and hysteresis  {d) magnetic noise.

The all day efficiency of a transformer is the ratioof ......

(2) kWh input to kWh output

(b) kWh output to kWh input in 24 hours

(€] output power to input power in 24 hours

(d) output power to input energy in 24 hours
Maximum efficiency of a transformer can be achieved if
(a) eddy current and hysteresis losses are equal

{(b) copper losses and iron losses are equal

{c) the power factor of the load is leading

{(d) eddy current Insses are equal to copper losses,

For satisfactor. parallel operation ......

{a} the voltage transformation ratio should be same

2]
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(b} the polarity should be same
(e} the percentage impedance drop should be same

{(d) the polarity, transformation ratio and percentage impedance drop
should be identical. -

. The transformeroil isa ...,

{a) mineral oil
(c) kerosene oil

(b) wvegetable oil
(d) coconut oil.

L A 100 MVA transformer has ... method of cooling.

{2) AN (b) ONAN

{c} OFAF (d) MNone of the above.

The silica gel becomes ...... afier absorbing moisture.

(a) yellow (b} blue {c) brown (d) green.
Even if the ransformer is fully loaded, the .____. will be zero,

(a) copper loss {b) eddy current loss

(e} friction logs {d) hysteresis loss,
The sound generated by a transformer is gencrally termed as .
(a) humming (b} ringing (c) buzzering (d) ZODMing

The primary winding of a transformer js always wound with thick
conductor,

() True (b) False,
- The autotransformer has two separate windings wound of different limbs.
{a) True {b) False.
The potential transformer is used 1o measure viltage.
(a) True {b) False,
The voltage stabilizer is an autotransformer.
(a) True {b) False,
Horn gap arrester is used for filling up of oil.
(@) True (b} False.
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CHAPTER 1BJ

A.C. Motors
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INTRODUCTION

What is an A.C. motor?
The motor which works on AC. supply is known as A.C. motor.

What are the main classifications of A.C. motors?
These are divided into

l. Synchronous motor
2. Asynchronous motor.

What do you know about the synchronous and asynchronous or
non-synchronous motor?

The motor which works on synchronous speed is known as the synchro-
nous motor and that which does not run at synchronous speed is known
as asynchronous or non-synchronous motor.

Can vou give some namees of nen-synchronous mutnrs'.’t

These are squirrel cage induction mator, slip-ring induction motor o
wound rotor motor, double squirrel cage induction molor.

What is meant by an induction motor? -
The mator in which supply is not given to the rotor winding, but it 15
induced in it because of the induction, 1s known as induction motor.
What is the working principle of an induction motor?

“Whenever a current-carrying conductor is placed in the magnetic field
atorgue is develope: over the conductor, which tends to rotate.

When the rotor winding of the motor is not fed, how the current
circulates in the rotor conductors?

Recause of induction some e.m.L is induced in e rotor bars, The ban
are short circuited so the current circulates and torque is developod
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How the direction of torque developed is found?
By means of Fleming's Left Hand Rule,
What is the Fleming's Left Hand Rule?

According to this rule, stretch your left hand in such a ways 50 that the
thum:b, first finger and middle fingers are at right angle to each other,
then if the first finger indicates the direction of magnetic flux, the middle
finger the direction of current in the conductor then thumb will indicate
the direction of torque developed on the conductor,

CONSTRUCTION

What are the constructional parts of the induction motor™®

These can be divided into two—the stationary parts and rotating parts,
Thts_.u: are the body, side covers, bed, eyebolt, terminal box, shaft, rotor,
bearings and fan,

What do you mean by stator and rotor?

Th‘-: stator is the stationary portion of the motor and that which roates
15 Known as rotor.

Can you tell the construction of rotor?

It is a rotating part. It has so many slots. There are copper bars or
aluminium bars placed in the slots. These bars are short-circuited at both
the ends. These short circuiting rings are known as end rings,

What is the function of short circuited bars in the cotor?

It provides the current-carrying conductor in the magnetic field.

How the current circulates in the rotor bars?

The e.m.f. induced in the bars when short-circuited by the end rings
causes the current to circulate through the bars.

Can you name the fashion in which the copper or aluminium bars
are placed?

Just as the cage of a squirrel and the rotor construction is known as
squirrel cage rotor.

What do you understand by the wound rotor?

If in the slots of a rotor, the winding is placed and brought to sliprings,
that rotor is called wound rotor,

What types of slots are used in the rotor of sli pring induction motor?
Open type slots.

Why the rotor is made of laminations?

To reduce the eddy current losses.

What is done to reduce the hysteresis losses”
Some percentage of silicone is added.
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Which material is used for short circuited bars?
Copper or aluminium bars,

Sometimes it is ohserved that the bars are skewed, why?

To avoid magnetic interlocking between the stator and rotor and to

increase the length of the rotor conductor o enable the production of
mare l’.'.I-I'qLIE.

What types of slots are used for stator of medium size of squirrel
cage motor?

Semi-open type.

MName the slot insulation generally used for medium size squirrel
cage motor?

Leatheroid or milliax paper.

How many terminals are brought out from the slipring induction
molor?

Three from stator and three from rotor and sometimes six from the stator
winding and three from the rotor winding.

How many terminals are brought out from the three phase squirrel
cage motor?

Three or six.

If & three phase induction motor is to be started from (a) DLO.L.
starter, (b) star delta starter, how many terminals are to be brought
ont?

(a) Three.

(b) Six.

MName the type of bearings generally used for medium size of
squirrel cage induction motor?

Ball-bearings. .

OPERATION
What is the nature of the magnetic field produced because of the
three phase stator winding?
Rotating magnetic field.
What are the characteristics of the rotating magnetic field?
It has constant magnitude rotating at a constant speed, i.e. synchronous
speed.
Can you change the d.o.r. of the rotating magnetic field?
Yes, by interchanging the two phases (line).

What will be the direction of rotation of the rotor with respect to
the rotating magnetic field?
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Same as that of rotating magnetic field.
If you change the d.o.r. of the rotating magnetic field, what will

happen to the d.o.r. of the rotor?
It will also change.

How many electrical degrees are there in a four pole machine?
7207 elect.

How the elecirical degrees are calculated?
360 = No. of pair of poles.

Define synchronous speed?

The speed of the rotating magnetic field is known as the synchronous
speed, It 1s represented by N, and measured in r.p.m. It i5 given by the
formula

120}
Ny= LY | rpm.
P
On what lactors does the synchronous speed N; depend?
Frequency and number of poles.

Il you increase the number of poles of a motor will the speed
decrease or increase?

Speed is inversely proportional to the number of the poles so the speed
will decrease with the increasing of the poles.

What is the angular displacement between the magnetic ficld produced
by each phase?

1207 elect.
What is torque?
It is defined as the turning or twisting moment of a force about its axis.

In induction motor, on what factors does the torque depend?

Flux produced by the stator winding, the rotor current and rotor power
factor.

Can the rotor speed by equal to synchronous speed in case of
induction motors?

[V

Why the N; (rotor speed) and N; (synchronous speed) cannol be
equal?

Because in induction motor, the induction can only be possible if there
15 any relative motion between the rotor bars and the magnetic ficld so
il there 15 no induction, there will not be any e.m.f. induced in rotor bars,
there will not be any current and hence no torque. So N cannot be equal
o ..
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What do you know about the slip speed?
It 15 the difference between the rotor speed and synchronous speed.

Can you tell the formula for calculating the percentage slip of th
motor?

3 %szﬁ—‘ﬂ{x 100,

N,

Has the e.m.f. induced in the rotor winding any frequency?

Yes.

What is the rotor frequency and on what factors does it depend?
Rotor frequency = Slip % Supply frequency. It depends upon the slip
and supply frequency both.

What is the rotor frequency at the starting of a 50 ¢/s squirrel cage
induction motor?

It i5 50 cfs but decreases with the increase of the speed of the motor,
Why in running condition the rotor frequency is less?

Because in running condition the slip is less and thus the flux linking
the rotor conductors has less speed producing less frequency.

What do you mean by the fractional slip? =

If the slip speed is shown in terms of synchronous speed as

. = J."lj — HI—

-

it is called as fractional slip.

Will there be any induced emf in rotor winding or an induction
motor, il its rotor is rotated at synchronous specd?

Na, there will not be any emf induced.

Why will there be no induced emf?

Because the speed of the magnetic field produced is the synchronous
speed and the rotor speed is also same so there will not be any linkage
and thus no emf will be induced in the rotor.

In terms of percentage slip language what do vou call this situation?
Zero slip situation,

How the power factor of the rotor winding is caleulated?

Fotor resistance

Rotor impedance

Do you know something about s X357

It is the slip multiplicd by the rotor reactance. It is the reactance of the
rotor in running condition.

Rotor power factor =

Give any formula for calculating the torque in an induetion motor?
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_ Rator input
or T= T
_ Raotor output
® =75,

How the starting torque of an induction motor is improved?

By increasing the resistance of the rotor winding at the time of stanting
(slipring induction motor),

How slip is concerned with the torque?

Torque = Slip.

In case of squirrel cage motor if the resistance of rotor bars is
increased how will it affeet the performance of the motor?

Though by increasing the rotor resistance, the torgue developed in
starting is increased, but the efficiency of the motor will decrease
because of losses in running conditions.

What is the effect of change in voltage on the production of torque
of an induetion motor?

Torque is directly proportional to the square of voliage.

LOSSES

What are the variable losses and why these are called so0?
Generally. the copper losses are called the variable losses as these losses
are praportional to the square of current,

Which losses are constant losses and why?

The stray losses, frictional losses and windage losses are the constant
losses. These are proportional to the speed of the metor which is almost
constant hence these are called constant losscs,

What is efficiency?
It is the ratio of output 1o input generally shown in percentage.

Can you calculate the output of a machine if the losses and input
are given?

Yes. Output = Input - Losses.

CHARACTERISTICS

What are the characteristics of an induction motor?
The behaviour and performance of the induction motor at different load
currents and speed are termed as characteristics, These are

I. Speed and load current characteristic

2. Torgue and load current characteristic
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3, Speed and wrque characteristic.
What is the speed load characteristic?

It shows the relationship between the speed and the load put on the
motor,

What is torque and speed characteristic?

[t shows the relationship, how much load is put on the machine and what
will be the speed of the motor on that load.

What ks the basic differences between single cage and double squirrel
cage induction motors?

In double squirrel cage rotor, there are two cages one of high resistance
other of low resistance. In case of single cage rofor, it has only one cage
of low resistance winding.

What is the utility of providing doub'e cages in the rotor?
The motor has better starting torque.

How is the running efficiency of single cage and double cage rotor
motor?

Double cage rotor motor has low efficiency than the single cage rotor
motor.

Name the induction motor which has better starting and good
efficiency?

Slipring induction motor.

Why the slipring induction motor has better starting torque and
good elficiency?

Because at thg time of starting the external resistance is introduced in
the rotor circuit which causes better starting torque and after that the

external resistance is removed and motor works as the squirrel cage
induction motor,

STARTERS
What is a starter? =
The starter is a safety device which is used for the starting of motor.
Name the protective devices used in the starter?
NVRC, OLRC, Push button station etc.
What are the NVRC and OLRC?

These are no volt release coil and overload release coils: the no volt

release coil protects against supply failure and overload release against
the overloading.

What are the different types of OLRC?
|. Thermal or bimetallic relay.
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2. Magnetic relay.
3. Desh pot type magnetic relays.

What do you understand by the thermal or bimetallic relay?

It is made by two different metals. It has two strips of different tempe-
rature coefficient substances. As the temperature increases the sinp
bends towards the material having less temperature coefhicient. This
principle is used in bimetallic or thermal relays.

What is magnetic relay and how it protecis motor?

It works on the principle of magnetism. Whenever normal current is
flowing, the coil will produce a magnetic flux but it will not attract the
arm attached. Whenever cumrent excecds the limit, the flux produced
will be certainly more and will attract the arm which will ultimately wrip
the contractor and protect the motor against overloading.

On what principie the desh pot type relay works?

Magnetic effect of current.

What is the unique characteristic of the desh pot type relay?
It is having an arrangement of time lag.

How the time lag Is adjusted?
By adjusting either the holes of different diameters attached with

moving or attracting system or by adjusting the distance of the soft iron
rod and coil.

What is the function of no volt releases coil? What is the resistance
of this coil?
The no volt release coil protects the motor from supply failure. It has
more resistance. It is wound with thin conductor having more number
of turns and it is connected across the line. )
What type of starters are used for starting the three phase motors?

1. Direct on line starter (DOL staner).

2. Star-delia starter.

3. Autotransformer staner.

4, Slipring induction maotor starter.
Which type of stafters are preferred for 1 HP, 3 HP and 10 HP
motors?
One HP motor can even be started without starter but should be stanted
with DOL starter. 3 HP with DOL starter, 10 HP with star-delta starter.

How many types of contacts are there in a DOL starter?
Fixed contacts, moving contacts and auxiliary contacts.

What is the function of auxiliary contact.
In case when the starter is on, the auxiliary contacts will be in parailel

Want to Get Free Engineering Books Related To EEE Background Just Join our Facebook Group

Join our Group


Home
Typewriter
Want to Get Free Engineering Books Related To EEE Background Just Join our Facebook Group
Join our Group

https://www.facebook.com/groups/engineeringebooks/

224

Ans.

Ans.

Ans.

Amns,

Q.

Ang,

Ans.

Ans.

Q.

Ans,

Ans.

Ans,

Viva Vioce in Elecirical Engineering

with the start button and the supply will be continued to the no volt
release coil thioueh these contacts,

What is the remote controlling?

To control the motor from more than one place is known as remote
controlling?

How all the start and stop buttons are connected in remote controlling?
All start buttons are connected in paralle] and stop buttons in series.
What is the phase sequence?

The systematic arrangement of connections of all phases is known as
phase sequence. Let us say in three phase winding if phase 1 is starting
from 6° elect., phase Il will start from (8 + 120)® elect, and phase 11
from (8 + 240)° elect. This arrangement of winding is known as phase
sefuence.

What will happen il the phases are not arranged in sequence?
Motor will not run properly and operations will not be smooth. The
miotor will make abnormal sound and may blow fuses even.

Why the DLOLL. starter is called so?

In this starter the same supply voltage is fed to the motor, that s why it
is called as direct on line starter.

What is a star delta starter?

Itis the single starter in which the motor is connected in siar at the time

ol starting and in dela in running condition, These can be manual or
automatic,

When the motor should be put in deita after starting in star?

As soon as the motor attains T5% of the synchronous speed the motar
should by connected in delta.

If the handle is moved slowly to the delta position is it possible and
advisahle?

Moy, in the star delta starter it is not possible, there a mechanical lever

protection is given, sothat it should not be delayed. If it is moved slowly
the lever will not allow to connect the motor in delta,

Secondly if the speed drops down because of time lag, the current will
mncrease more than the predetermined value if it is now connected in

delta. So that time limit is there, one should be quick enough to connect
the motor into delta.

How the changeover is governed in case of automatic star delta
starter?

A timer 1s provided which governs the changeover time of delta.
What type of timers are uscd?
Generally motorised or bimetallic.
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Why it is essential to start the motor more than 5 HI* with star-deita
starter?

To limit the starting current.

How the star-delta starter reduces the starting current?

By connecting the motor in star al the time of starting, the voltage per
phase is reduced, so motor will take less current than that if it would
have been started in delta,

How many times it reduces the starting current than if it would have
been connected in delta?
About three times.

What is an autotransformer starter?

The starter in which autotransformers are used (o reduce the |m|:|rL5¢-=:d
voltage is known as autotransformer starter.

How it differs from the star-delta starter?

In-l:ﬂ.ﬁ.-l: of star-delta starter, the starting voltage 1o phase winding is only
vy /%3 but in autotransformer depending upon the requirement the
vnhaga: can be adjusted. In running condition both are giving full voltage
to the motor.

In which connections the autotransformer windings are connected?
In star,

Can you tell whether the transformer remains energised through-
out the operation of the motor or not?

Mo, only at the time of stasting and de-energiscd during running pasition,
The no-velt release coll remains encrgised throughout the operation
or not?

Yes, remains encrgised.

Can merely a D.0O.L. starter be used lor starting aslipring induction
motor?

No, for that a slipring induction motor starter is used,

What precautions are to be taken while starting aslipring induction
motor?

The complete rotor resistance must be in rotor circuit and then only put
the starter in on position.

What are the general parts of slipring induction motor starier?

The parts are rotor resistance which is variable, brass studs, handle,
QLRC, NVRC. overload tripping contact, two extra push bultons, stop
button, metallic container, and connecting termaals.

What is the function of start push butlon?
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The motor will not start unless the whole rotor resistance is not in roto
circuil of slipring induction motor.

What is the function of second push button, generally which is being
used (pressed) while moving the handle of variable resistance ahead?
It is connected in series with no volt release coil and when pressed the
coil of starter {DOL starter) remains energised otherwise the movemen!
the handle is pushed forward and start button which is a NO contact wil
open and deenergise the no volt release coil.

Which types of overload release coil are used in this starter?

Nowadays where DOL starter plunger is used for main line, thermal

type overload relays arc used. But inold starter magnetic overload relays
were used,

Initially if the starter handle is in between ON and OFF position
and you press start button, will the motor start?

No, the NVRC circuit is open-circuited and the plunger will not operate
Can you change the speed of the motor if so desired?

Incase of slipring induction motor the speed can be regulated up to som:
exlent say 5%,

What is the utility of this starter?
It reduces the starting current with high starting torque,
Why the starting torgue is increased?

- Because the starting torque is directly proportional to the rotor circull

resistance. The rotor resistance is increased by increasing additional
resistance in the rotor circuit,

Can't you increase the rotor winding resistance permanently or use
more resistance short circuiting bars?

No, it 1s not advisable because at the time of starting the torque will be
more but in running condition the rotor copper losses will be consider.
ably high which will deercase the efficiency.

How will you calculate copper losses of this machine?
The roter circuit current [y, rotor circuit resistance (R, +R,) 5o the

starting losses are Ii{ﬁ,+ R,,) and running condition current = If';. - R,
witls.

SPEED CONTROL

What are the methods of speed control?

Pole changing, frequency changing, rheostatic control and cascad:
control.

IT the frequency is inereased will the speed increase?
Yes, the speed is directly proportional to the frequency.
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How the speed is linked with the poles?

By increasing the number of poles the speed will decrease and vice
ViErsa, ’

What do you mean by rheostatic control?

The speed is controlled by introducing a rheostat either in rotor circuit
or in stator circuit, This way the speed be controlled below normal,

Why the rheostatic control is not commonly used?

Because of more copper losses {!1.'?}.

What is the condition for maximum efficiency?

The copper losses should be equal 1o the iron losses.

What is reversing switch?

The switch which changes the d.o.r. of the motor by putting it into the
other position 15 known as reversing switch.

How the d.o.r. is changed by reversing switch?

By putting it into the other position the phases are interchanged and thus
the d.o.r. is changed.

What is the specd regulation?

It is the ratio of the increase in speed when the full load is thrown off,
shown in the percentage of the no load speed.

No=Me . 100
o

How the speed of an induction motor is measured?
By means of speedometer or tachometer.
What are the methods of finding out the slip?

I. By means of measuring rotor speed.

2. By stroscopic effect.
How the slip is calculated by means of the tachometer?

Measure the rotor speeds and as we known the poles that means the
synchronous speed of the motor can be calculated so substitute in the

N.-N,

i.e. % Repulation =

formula % 100 and calculate the slip.

z

In star-delta starter, how the no volt release coil is connected?

It is connected across the phases i.e. line in delia condition and across
phase voltage in starting condition.

Where the overload release contact is located?

Generally on left hand side in Striplex and Bantex starters. But it is
always connected in series with no valt release coil.

How overleading is protected?
In case of overloading, the thermal overload relays carry more current.
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As a result more heat is developed causing the bending stresses. The
bending will operate the overload releasing bar i.e. contact to open and
deenergising the no volt release coil, as a result the handle will come to
off position and motor will be protected.

Can you adjust the overload current?

. Yes, it can be easily adjusted according to the overloading capacity or

HP of motor.

The overload tripping contact bar is a straight rod with three lever
type overload relays, can you tell the tripping contact will only open
if all the three overload relays operate?

. Mo, the bar is placed in such a way that it will open if either of the three

relays operate. It is a protection, and each individual overload relay 1s
connected in series of each phase. So if overloading is caused in either
of the phases it will operate and deenergise NVRC,

If the terminals of the starter are not known how will you find out?

In this starter there are nine terminals brought out, three for lines and
six tlerminals for motor windings. Initially put the handle in star and see
with the series testing lamp the there terminals which are short circuited
by thick strip i.c. star connections.,

Now when three ends are known whether starting point or end points,
the remains could be easily traced out. Let the first terminal is marked
as A1 then second is By and third is C1. In delta connections A 15 shon
circuited with B2 or C2. Let it be Bz, then By will be connected with Ca
and C; with Az. Now check which terminal is short circuited by the
same strip and mark it B2, Similarly trace Cz and A2, Now all Ly, L2
and L3, Ar. Bi. Ci, A2, B2, C2 are known, Connect the motor and stant.

In automatic star-delta starter this facility of handle is not there, so
how will you identify the terminals?

In that case, a contactor, generally the last one, is of star connections,
s0 identify the terminals and connected leads. Then see the second
contactor and note the terminals which are to he shont eircuited. When
star contactor opens, they will be dissimilar ends. Remember that A, is
short circuited with By, B with C; and C| with Ay or A is with C,, C,
with b, and B with A,. Identify the terminals and connect with
respective ierminal.

Which part of the starter helps for connecting the automatic star
delta starter in delta after siarting?

Timer. The time can be adjusted after how many seconds of starting the
mator s 10 be connected in delta.

A squirrel cage induction motor Is made to have more air gap
clearance. Will it draw more current or less current than the
determined value?
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It will draw more current and the windings will be heated up.

A DOL starter while switched on and start button is pressed, the

plunger is energised but motor is not running what could be the
possible fault?

The outgoing leads are disconnected or broken or damaged, The contacts
arc not coming in contact. The shon circuiting strips of plunger are

damaged or broken. The input is not coming or open circuited. Either
of these or in conjunction may be the reason,

While the start button is pressed the motor gets aceelerated but
stops as soon as the button is released?

The auxiliary contact of the starter i1s not working satisfactory. As this
is in parallel with the stant button so as long as the start button is on,
supply continues to no volt release coil but breaks with s releasing
because the supply of NVRC is not continued so the plunger is released
and stops the motor.

Generally for a 5 HP induction motor, which type of slots are used?
Semiclosed slots with parallel teeth.

What are the types of slots used for the starter and rotor windings
of the induction motor?

Closed type, open type and semiclosed types.

How the starting torque of an induction motor can be increased?

Starting torgue is directly proporional to the square of voltage and rotor
resistance. Generally rotor resistance is increased (slipring induction
motor application).

Can you roughly tell, at what load the power factor of the induction
muotor will be maximum.

Full load capacity as these are designed for that.

Can two A.C. induction motors of same h.p. having different effi-
ciencies be started from same types of starters?

Yes, they can be stanted as the efficiencies are different not the capacity
of the motors.

What is the rotor impedance of an induction motor in standstill
condition?

is &= "JE;E + (5Xr)"
At standstill condition 5= 1

En?.r:'nmfl

where Z, = rotor impedance in chm, Rr = rotor resistance in ohim, and
Xy = rotor reactance in ohm.

What is the value of Z,in running condition?
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Zr =Ry + (5Xr)
where 5 is the slip of the motor at that speed.
What is the expression for the rotor power factor in case of motor
running with 5-slip?
Rr

ol VR + (X

Which change R, 5, X » will change/afTect the maximum on the rotor
power factor?

Change in rotor resistance because R, is directly proportional to the
power factor.

The rotor resistance is also in the denominator why don’t von
consider the net effect will be neutralized?

Mo, the net effect will be a corresponding change, because the rolor

resistance square under-root will decrease the denominator more than
the numerator,

FAULTS

What are the possible faults in an induction motor?

Earth fault, short circuit between the coils, open circuil in the coil,
leakage or failure of the insulation etc,

How earth fault can be tested?

. By means of test lamp or by means of megger. Connect one terminal on

the body the other on the winding. In case of series lamp testing, the
lamp will glow and in case of megger testing the megger will give zero
reading.

In case of lamp testing method one thing should be kept in mind that the

phase wire may not be directly earthed, phase must be mnne::t:-i:l
through lamp.

How much leakage current is allowed?
1 /50040 of the total full load current of the appliance/motor.

What are the possible tests to be carried out for the proper functioning
af the motor?

1. Insulation resistance (est.

2. Phase sequence Lest.

3. The leakage current should be under permissible limits.
Why the windings are varnished?
To avoid air bubbles in the coil wrns, o give sufficient mechanical
strength to the conductors and 1o avoid maisture also,

Why the motor winding and varnish are heated up before varnishing?
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So that even the small bubble of air from the coil may come out and the
hot varnish may penetrate to the deep and grip the conductors in
cffective manner. Thus the winding will be mechanically strong enough.

Why the no load test is conducted?

. To find out the no load current J, the no load power factor cos ¢,

windage and friction losses, no load copper losses, no load input to the
motor, no load resistance Ry and reactance Xj;,

What for short circuit test is performed for squirrel cage induction
motor?

- Justto find out short circuit current with normal applied voltage, power

factor on short circuit, total equivalent resistance and reactance of the
rotor referred to stator winding.

How the short circait test is conducted?

The rotor is held firmly and stator is connected across variable voltage,
It is just equivalent 1o the short circuit test of the transformer.

SINGLE PHASE INDUCTION MOTORS
What is single phase induction motor?

. The motor which works on single phase supply and converts it into

mechanical energy is known as single phase motor.

What are the classifications of single phase motors?

1. Synchronous motor.
2. Induction motor.
3. Commutator motor,

What do vou know about the commutator motor?

The motor in which rotor is wound and the leads are brought to the

commutater is known as commutator motor. For example, series motor
and repulsion motor.

How the repulsion motor works?

It works on the principle of repulsion between the magnetic field
produced by the stator and rotor windings.

Name the different classifications of the repulsion motor?
1. Plane repulsion motor,

2. Repulsion induction motor.
3. Repulsion start induction run motor,
When the torque is developed for rotation in repulsion motor ; (a)

the brushes are at MINP; (b) the brushes are at magnetic axis; (¢} in
between the MNP and magnetic axis?

In between the magnetic axis and magnetic neutral axis.
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What is the nature of the magnetic ficid produced by the single
phase alternating current?

. Alternating magnetic field.

Is this magnetic ficld a rotating magnetic feld?
M.

Are the single phase motors sell-starting?
Mo, these are not self-starting.

‘How you are getting the splitting of the phases?

By providing two windings known as the starting winding and running
winding.

What are the methods of obtaining starting torque in split phase
motors? _
The resistance start, the reactance start, the capacitor motors (capacitor
start capacitor run, capacitor start induction run and permanent capacitor
motor).

Can you give an example of permanent capacitor motor?

Ceiling fan or table fan.

Where the capacitor start capacitor run motors are psed?

Places where high starting torque is required for example compressors
elc.

Generally which single phase motor is used in lathe machines? -
Capacitor start induction run.

In case of capacitor start induction run motor the starting winding
is cut ofT in running condition. How is it possible?

It is possible by providing a switch generally known as centrif; ugal
switch, In normdl condition it is closed and in operation it is opened.
How will you identify the starting winding and running winding?
The starting winding has high resistance and the test lamp will give dim
light and the running winding has less resistance the test lamp will give
bright light.

L ¢here the start winding in case of shaded pole motor is placed?
In the groove, where the pole faces are shaded.

How much pole face is shaded?
It is 1/4th or 1/3rd of the pole face.

The poles are projected or smooth?
Projected.

Which action of the magnetic field is responsible for the production
of tarque in shaded pole motors?

Sweeping action of the magnetic field.
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The shading ring is made of which materia?
Grenerally copper.
Where single phase synchronous motors are used?
Generally for constant speed for example in clocks etc.
In which winding circuit the capacitor is used and why?

. The capacitor is used in series with the starting winding to give a phase

displacement to the current drawn by starting and running windings.

In a capacitor start motor, if the staring winding is not disconnected
what will happen?

The starting winding circuit is for starting purpose. It has to be dis-
connected as soon as motor attaing starting. If it is not disconnected the

motor will give abnormal sound and will take more current and finally
may burnt out,

Is there any such single phase capacitor motor in which the starting
winding circuit is not disconnecting even in normal working?

Yes, there are, for example a ceiling fan, a exhaust fan etc.

Why the flault of abnormal sound and taking more current is not
experienced?

It is becanse the running torque of these fans are calculated on that
assumptions that the flux will be 'produced by both the windings in
normal working condition. The designing is such that both windings
will remain in the circuit during starting and running conditions.

Sometimes we have seen that a ceiling fan suddenly starts moving
in opposite direction with slow speed what could be the defect?

The starting winding circuit is open-circuited may be due to burnt
winding or damaged capacitor or the running winding is damaged. The
fan is running only on one winding. The angle of blades and thrust of
air in the room accelerated the blades in opposite direction. As we know

-that the single phase motors are not self-starting, they will continue 1o

move in the direction in which these are initially accelerated.

Why a table fan while switched on sticks to one side and does not
work (revolve)?

The brushes are defective and need replacement (the other things
oscillating attachment being alright).

The torque developed in A.C. single phase motors is propertional
to the sine or cosine of the angle between starting winding current
and running winding currents?

Sine of the angle between starting winding and running winding currents,

Generally which type of capacitor is used as a starting capacilor in
A.C. single phase motors?

Electrolytic capacitor.
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Ans.

Anz.

Ans,

Ans,

[}

Ans.

Q.

Arrs,
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Can an induction motor be used for a record player or tape recorder?
Mo, generally single phase hysteresis motor is used for this purpose.
Can you specify a particular use of reluctance motor?

Tt is a suitable motor for signalling device purpose.

Which motor is suitable for portable tools, the A.C. split phase
induction motor, universal motor or shaded pole motor?

Universal motor.

The starting torque of single phase induction motor is how many
times the full load torque?

The starting torque of A.C. single phase induction motor depends upon
the type of starting.

For changing the d.o.r, of a split phase induction motor what will
you do?

The DOR of a split phase induction motor can be changed by changing
the direction of current in either of starting or running winding. Generally
the starting winding direction is reversed.

Which capacitor is used in shaded pole motor?

Capacitor is not used in shaded pole motor.

How many sets of wound coils have a four pole shaded pole induction

motar?
Four sets of wound cols, -

The main purpose of shaded pole winding is ......7

To provide starting winding purpose and to facilitate the stanting torque
The capacitor helps in splisting single phase supply into two phase:
for preducing rotating magnetic feld?

Yes, it helps and splits for the production of torque.

Can a universal motor be started by 3-phase supply?

Ma, the universal means (here) that this motor can work on A.C. singi.
phase or D.C. both

SYNCHRONOUS MOTOR

What do you understand by a synchronous motor?

The motor which rotates at the synchronous speed is known as synchronos
molor.

Can you tell, whether the synchronous motor is a self-starting one?
Mo, it 15 not self-starting.

Can you name a single motor in three phase motors where two
supplies work simultaneously?

Yes, it is synchronous motor,

Ans,

Ans.

Ars,

Ans,

Anz.

Ans,
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On which principle does the synchronous motor work?
Magnetic interlocking.
What are the types of synchronous motor?
1. Rotating magnetic field type.
2. Stationary magnetic hield type.
What are the starting methods of the synchronous motor?
1. By means of a separate motor.
2. By mecans of an induction motor action.
3. By means of a pony motor.
What are the dampers or damping winding?

It is a winding placed in the pole faces and short-circuited at both the
ends as that of a squirre] cage winding. It is used for starting purpose

-and w damp or hunt the oscillations which are caused b].- the load

impacts or removal of loads.
Do you know the term “angle of coupling'?

. Itis the maximum angular displacement between the magnetic axis of

stator and roter poles with which a synchronous motor can be loaded
without losing the synchronism,

What is pull in torque?

The amount of torque that a motor 1s able 1o exert wh:n pulling into
synchronism is called the pull in torque.

What is pull oul torgue?

. The maximum torque that a motor can develop without losing the

synchronism is known as pull out torque.
If you increase the load on the synchromous motor, what will
happen, will the speed drops down or not?
The speed will remain the same synchronous speed but the angle of
coupling will increase.
What will be the current at unity power factor?
It will be lowest possible.
If there is a constant load on the motor and you are changing the
field excitation, what will happen to the load current?
The current-will be more when the motor is over or under excited, but
speed will be same.
Will the overexcited synchronous motor improve the power lactor?
Yes, in that case it is known as synchronous capacitor.
Where the synchronous motor is used?

1. Toimprove the power factor,

2. To drive the load.

3. For constant speed.
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(2.  1If the current drawn is plotted under the overexcited and under-
excited conditions, the curve so obtained will have which shape and
what is it called?
Ans. V-shape and the curve i1s known as V-curve of the synchronous motor.
2.  What are the advantages of this motor?
Ans. 1. Constant specd.
2, Power factor correction.
2. What are the disadvantages of this motor?
Ans. 1. Speed cannot be controlled.
2. More maintenance is required.
3. Itis not a self-starting motor 0 starting means is required.
4. Cannot be started with load.
(2.  Generally which starter is used for starting the synchronous motor?
Ans.  Autotransformer starter,
Q.  Why oscillatiohs are produced in synchronous motor?
Ans. Because of varauon of load.
0. How hunting is achieved?
Ans. By using damping winding in the pole faces.
. Il you change the field excitation how much variation in speed you
can get?
Ans. No variation of speed.
2.  Whilechanging the lield excitation, which factor is effected?
Ans. Power factor.
(2.  Which motor may have high efficienc®, the synchronous motor or
Bduction motor?
Ans. Synchronous motor.
(. If the field windings are connected in reverse order will the motor
start and if so, will it produce its full load torgque?
Ans,

The motor may start, but will not produce its full torque.

OBJECTIVE TYPE
MULFIPLE CHOICE QUESTIONS

The rotor of A.C. induction motor is not connected to
(a) D.C.supply (b) any supply
{c) 30cfs A.C. mains (d) A.C. 50/ 400V,
The sguirrel cage induction motor has
(a) small starting wrque
(¢} extra means for siartiing

(k) high starting torgue
{d) no starting torgue

. The skewing in the rotor or stator of an induction motor is given
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The speed of rotating magnetic field of A.C. in polyphase induction mator
can be calculated by using ...... formula

@ Ne=12E ) Ny=1gt

(€) Ny=120Pxf (d) Ny=

|
120f % P
{a)} tohelp in reducing the interlocking tendency
(b} to increase the speed of the motor
{c) toreduce the speed
{d) toreduce magnetic humming and interlocking tendency.

In a three phase induction motor the resultant magnetic field is of constant
magnitude 1.2,

{a) equal to maximum flux, ¢m

(b} 1.5 times the maximum value of flux due 10 any one of the phases
(c) three times the flux produced by a single phase

{d) 0.866 times the maximum flux,

The e.m.f. induced in the rotor winding of the A.C. motor has the
frequency equal to ......

{a) slip = supply frequency

(b) slip % maximum flux produced

(€) ﬁ # supply frequency

{d) &m = supply frequency.

. The synchronous speed of a 4 pole 50 /s 400 V 10 HP motor is ...

{a) 750r.p.m. (b)Y 1500 r.p.m.
(c) 600rpm. " (d) 3000 rp.m.
The rotor speed of a 4 pole A.C. induction motor can be ...
(a) 766 r.p.m. {b) 1440 r.p.m,

{c) 1510r.p.m. {d) 1550 r.p.m.
The torque and voltage has a relation in A.C. induction motor ......

(@ TeV® (b} TV d) Toe—

'.-"1

(€) Tee V'

The slipring induction motor can be started by ......

(a) D.OL.starter {b) star delta starter

{c) auwtotransformer starter (d) rotor resistance type starter.
The speed of a squirre] cage induction motor can be changed by ......
{(a) rheostatic control
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12

13.

14.

13,

17.

19

i{b) frequency control
{c) changing the number of conductors in stator winding
(d) changing the number of parallel paths.

The synchronous motor has

{a) constant speed
(e} constant poles

{b) variable speed

(d) constant size.

The overexcited synchronous motor ... the power factor ol Tne syspeiu
{a) maintains the same (b) decreases

(c) improves (d) None of the above a, b, c.

The torque of squirrel cage induction motor under running condition is

maximum when the rotor phase values are ......
{a) X2=R2 {b) X2>Rz
{c) X2<R2

(d) Mot performing any contribution.

The maximum torque in running condition of a three phase squirrel cage
induction motor .......

(a)
(b)

i directly proportional to £

is indirectly proportional to B2

{c) isindependent of B2

(d) is inversely proportional to the X,

In case of squirrel cage induction motor, if the rotor e.m.f. frequency is
equal to the supply frequency, then the ratoris ......

{a) standstll (b) running at N

(e} running below Ny (d) running above N;.

In case of double squirrel cage rotor motor, the inner cage of the motor
has ......

(a) high resgftance low inductance
(b) low pestance low inductance
{(c) higlf resistance high inductance
(d) lowgresistance high inductance.

The ratio of actual speed to synchronous speed in case of an induction
motof 15 also called . ...

[l}l"slip speed (b) shp
{c) motor efficiency {d) rotor efficiency.

The three phase squirrel cage induction motor takes approximately its full

load current ... .. times the h.g. of the motor.
(a) double {(b) one and half
ic) three (d) s~

21.

22,

23,

25.
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A one HL.P. three phase squimrel cage induction motor takes approximately
1.6 amp. full load current, it should be tested by a megger of at least . ...
volis.

{a) 500V (b) 1000V

{c) 2000V (d) None of the above.

In an induction motor if the number of rotor slots are equal o the number
of stator slots the motor will ...
{a) run smoothly

(c) may refuse to start

{b) run with 50% slip
{d) run over the Ns.

In case of induction motor, skewing of rotor slot actually helps in ...
of motaor.
(a) starting (b)) guick stopping

{c) suppressing undesired harmonics

{d) reducing noise.

Which motor is generally used for electric shavers?

(a) Shaded pole (b} Universal motor
(c) D.C.motor (d) None of the above.

. The disadvantages of shaded pole motorare ...

(a) low starting torque

(¢} low p.f. and overload capacity
{d) All of the above,

Shaded pole motors are provided with ...

{a) capacitor {b) centrifugal switch
(c) squirrel cage rotor {d} commutator.

(b} low efficiency
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CHAPTER 19
Electrical Measuring
Instruments
INTRODUCTION
). What are electrical measuring instruments?

Ans.

Ans.

The instruinents which are used to measure ti\electrical quantities, viz

current, voliage, power, frequency, power factor ele. are known as
clectrical measuring instruments.

Does it actually measure or compare the guantities?
Compare.

CLASSIFICATION

What are the absolute instrumenis?

The instruments which give the quantity to be measured in terms of
instrument constant and its deflection. Such instruments do not require
any comparison with any standard instruments.

‘These are rarely used and kept in laboratories for standardisation of the
other instrumenis.

What are secondary instruments?

The instrument in which the deflection gives the magnitude of the
clectrical quantity to be measured directly.

How the instruments are classified?

+ According to the type, working principle and accuracy.

What are the classifications according to the accuracy?
1. Standard instruments.
2. Sub-standard instruments.
3. Commercial instruments,

Ans,

Ans.

Ang,

Ans,

Ans,
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What is the percentage of error possible in the standard, sub-
standard and commercial instruments? '

0%, about 0% and +3%, respectively.

Which instruments are used to calibrate the commercial
instruments?

Sub-standard instruments,

Why the standard instruments are made?
To have a standard and are kept in research laboratory for standardizing
the sub-standard instruménis,

Can you use standard instrument for commercial purpose?
M.

What are the instruments according to the function?

Indicating type, integrating type and recording type.

What do you understand by the indicating type instrument?

The instrument which indicates the reading by means of the deflection
of a pointer and can be read on the calibrated scale, is known as
indicating type instrument.

What are the recording type instruments?

The instrument in which the readings are recorded with the help of a
pointer (pen) and on a graph. These instruments can indicate the
particular reading at a particular time.

Name the type of the instrument which integrates the reading or
measures the quantity in a given time and sums up?
Integrating type instrument.

Name the different instruments according to the working?
Maoving coil type instrument.

Moving iron type instrument.

Hot wire type instrument,

Dynamometer type instrument.

Induction type instruments.

. Electrostatic type instruments.

What should be the properties of a pood/ideal instrument?

It should have dead beatness, applicability, should not consume more
power, accurate, scale should be such that it may give quick vision to
read, free from external atmospheric effects, casy to handle and pointer
should be light enough.

Which is a deadbeat instrument?

If the instrument rises quickly to its deflecting final position without
oscillations the instrument is said to be deadbeat.

P e e
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Ans,

Ans.

Ans,

Amns.

Ans.
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DIFFERENT FORCES EMPLOYED
What are the different forces employed in an instrument?

- These are three forces—ithe deflecting force, the controlling force and

the damping force.
What do you mean by the deflecting force?

- The force which deflects the deflecting system is known as deflecting

force or torque. Generally in all electrical instruments the force is
nothing but the electrical quantity.
What is the controlling force?

The force which controls the deflecting torque is known as controlling
force.

Why controlling force is needed?
Tocompare the clectrical quantity with the calibrated mechanical force,

Will the moving system stop as soon as the controlling force is
bhalanced?

Mo, but it oscillates for some time.,

What is the name of the force used to overcome the oscillations?
Damping force.

Suppose the damping mechanism fails, what will happen?

It will be difficult to note down the final reading quickly or say it will
take more time 1o stabilise the reading because of oscillations,

How many methods are there for obtaining the controlling force?
Gravity control and spring control,
Why the gravity control system s called so?

Because the principle of gravitational pull is used in this controlling
method.

What is the spring control method of controlling force?

- In this method, the spring is provided on the spindle and the force

exerted depends upon the angle of twist or rewound.

Can you obtained a uniform, regular and accurate controlling force
by one spring?

No.

What are the drawbacks of one spring?
I. The change in temperature causes the change of length of the
spring, which in other words affects the final reading.
2. The aging factor also changes stiffness constant of the spring.
3. One spring will not give the regular force and changes with the
angle of torsion.

Ans,

Ans.
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What is done to avoid the above errors?

Double springs are used, wound in opposite direction, so that if one
winds the other will unwind and a uniform torque results,

What should be the properties of the spring used for spring control?
Uniform tension, low or negligible heating effect, non-magnetic and
foolproof against mechanical fatigue,

What do you mean by the damping force?

The force which is used to damp the oscillations is known as damping
force.

What are the methods for obtaining the damping force?

Air damping, fluid damping and eddy current damping.

Why damping device is essential in the instrument?

To give quick and accurate final reading.

What is air damping?

The damping obtained because of the air thrust.

How air damping is obtained?

In the air damping, a chamber of aluminium has an aluminium vane,
which moves with the deflecting system. The vane experiences a thrust

in the opposite direction of the movement because of the oscillations
and compression of air damps the oscillation.

What is eddy current damping?

It is the most effective method. In this an aluminiem or copper disc
moves in the magnetic field so as to be cut by the line of force and eddy
currents are set up in the disc. These currents set up a force opposing

the cause (oscillations) responsible for the production of these currents
and thus the oscillations are damped.

MOVING COIL TYPE INSTRUMENT

Why it is called a M.C. type instrument?

Because a coil moves in the magnetic field so it is called as maoving coil
instrument.

What are the main parts of a moving coil instrument?

.Permanent magnet, coil, aluminium former, hair spring, pivols, spindle,

pointer and calibrated scale.
How the coll is wound?
Having more number of turmns of fine wire.

How this current is fed to the coil?

. Through hair springs.

What is the material generally used for control spring?
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Ans,
Ans.

Ans,

Anzg,

Ans.

Ans,

Ams,

Ans.
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Phosphor bronze.,

What type of damping is used in M.C. type instruments?

Eddy current damping.

How eddy current damping is obtained?

The aluminium or copper former is used. As this former rotates between

the magnetic poles, the force is developed and provides a damping force
1o the oscillations.

How the deflecting torque and the current in the coil are related?
The deflection is directly proportional to the current in the coil.
What is the nature of the scale, uniform or uneven?

Uniform.

VWhat are the uses of M.C. type instruments?
It can be used as an ammeter and valimeter.

Can you tell the connections if the'm.c. type meter is used as an
ammeter?

Yes, it will be connected in series with the load.

Can a m.c. type meter be used as a voltmeter? If yes, how?

Yes, can be used by connecting a resistance of suitable value in serier
with the instrument.

Can you use the m.c. type meter on A.C.7

. No,

If an ammeter is connected across the A.C. line what will happen
It will be damaged. '

If you connect the voltmeter in series with the load will it burn out.
Mo.

Which meter, the ammeter or voltmeter, has high resistance?
Yolimeter.

Why a shunt is provided with an ammeter?
To extend the range.

Name the device used for extension of volitmeter range?

. Potential diverier.

MOVING IRON TYPE INSTRUMENT
Why it is known as M.I. instrument?

. Inthese instruments, the moving part is a soft iron piece, 50 it is known

as ML instrument.
What are the types of M.L type instruments?

Ans.

Ans,

Ans,

Az,

Anx,

0.

Ans.

Az,

Ans,

Ans,
Ans.

Ans,

Ans,

.
Ans,

[}
Ans.

{2
Ans,

0.
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Aftraction type and repulsion type instruments.
What are the attraction type instruments?

The M.L instruments in which principle of magnetic attraction is apphed
are known as attraction type instruments.

Which magnetic property is used in repulsion type instrument?
Repulsive, like poles repel each other.
What are the different parts of the M.L instruments?

In repulsion type instruments : Fixed coid, moving iroa and fixed iron
picce, spindle, pointer, calibrated scale, aluminium vane and chamber,
In attraction type instruments : Fixed coil, aluminium vane and chamber,
spindle, pointer, calibrated scale.

Where actoally the repulsion takes place in case of repulsion Lype
MLL instrument?

Between the soft iron pieces (placed in the same magnetic region)
generally known as fixed and moving iron pieces.

How the scale of MLL type instruments is calibrated?

Uneven crowded in the beginning and end and spreaded in between,
Why the scale is uneven?

Because the deflection is proportional 1o the square of the current
flowing through the magnetic coil.

What type of damping is used in this type of instruments?
Airdamping.

Can this instrument be used for A.C. and D.C. both?

Yes,

Up to what scale the reading of the instrument is reliable?
The reading up to 1/10th of the full scale is not reliable.
Which instrument of M.L type or M.C. type is robust?
MLL type.

Which value of current, r.m.s, or maximum, is measured by M.L
instruments?

E.M.S. value,

What are the common errors in all instruments?

Temperature error, frictional error and observation error,

What do you mean by the ebservation error?

The emor due to misreading the scale is known as observation error
What is frictional error?

The error due to the mechanical force acting at the pivots.

What is temperature error?
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Ans,
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The error is mainly due 1o heating of the working coil and other
resistance connected in the instrument, apart from the room temperature,
because of the operational current.

How the temperature error can be minimised?

By using the coil and resistance of very less temperature coefficient
materials,

HOT WIRE TYPE INSTRUMENT

Name the instrument in which heating effect of current is used?”
Hot wire 1ype instrument.

Where actually heat is produced?

In the wire which is connected between the fixed and adjustable screws.

What is the material used for this wire?

Platinum iridium wire.
Is there any pulley used in the hot wire lype instruments?

Yes.

Name the wire used to transfer the sag of the platinum iridinm wire?
Phosphor bronze wire.

What for the spring is used in this instrument? |

To give motion to the pulley sxhich results in the motion of the pointer.
What type of controlling is used?

Gravity control.

What type of damping is used in this instrument?

Eddy current damping.

How eddy corrent damping is used?

Because the aluminium disc rotates between the magnetic poies of a
permanent magnet, inducing eddy current and resulting the damping.
What is the nature of the scale?

Uneven

Why the scale is uneven?

Here the deflection is because of the increase in length of platinum
iridium wire, which is proportional to the square of the current, 50
deflection is proportional to the square of current, hence uneven scale.

What main precautions are to be observed in manufacturing of this
instrument to avoid any error because of the increase in lemperature
or the atmospheric changes?

The base of the instrument is made of the material of which coefficient

Ans,

Az,

Ans.

Ans,

Ans,

Ans.

Ans.

Ans,

Ans.

Az

Ans,

{2

Auns,

2
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of expansion is equal 1o that of hot wire, in order to minimise the error
due 1o uneven expansion between wire and its fixture.

Why we use platinum iridium wire?

Because the temperature coefficient is fairly constant and the working
15 safe up 1o 300°C.

Can you use this instrument on A.C. and D.C. both?
Yes.

Why does it give correct reading on A.C. and D.C. bath?

Because the heat developed is proportional to the square of current and
current on D.C. is equad to the r.m.s. value of current on A.C, side.

Is it advisable to use any safety device for the protection of over-
loading of this instrument?

Yes, generally a fuse is provided.

Can you tell the very important utility of this instrument?

[tis not affzcted by any wave or frequency and stray magnetic cffect so
it can be used for any frequency,

Does the stray magnetic field affect the reading?
Mot at all.

How is the power consumption of the instrument?
Power consumption is relatively high.

Once adjusted for zero position, will it be suitable for all the time to
come?

No, zero adjustment is required frequently.

Which thread is generally preferred between the spring and phosphor
bronze wire?

Silk thread.

In which position the instrument be kept for use?
Vertically.

DYNAMOMETER TYPE INSTRUMENT

What is the working principle of this type of instrument?
Same as that of motor; wherever a current-carrving conducter is placed

in the magnetic field, atorque is developed on the conductor which tends
lo rotate it,

What type of coils are there in a dynamometer type instrument?
Fixed coil and moving coil.

What do you know about Nxed coil?
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Ang,

Q.
Ans.

Q.
Ans.

0.

Ans.

Q.
Ans.
0.

Ans,

Q.

Ans,

Ans,

[
Ans,

Ans.

Ans.

Ans.

Ans.

Ans.

Itis generally wound into two halves, with thick conductors having less
nuinber of turns.

How the moving coil is wound?

This coil has more number of turns of fine wire. Generally, it is air cored.
How moving coil is placed?

It is fixed on the spindle so that it can move freely.

To avoid eddy current and hysteresis losses how the coils are
wound?

Air cored.

What type of controlling is used?

Spring controlled.

Which type of damping is used?

Air damping.

Is the scale even or uneven?

Uneven.

Why the scale is not even?
Because the deflection is again proportional to the square of current.

What are the uses of this instrument?

It can be used as an ammeter, voltmeter and dynamometer type watt-
mater, ampere hour meter, clc.

Can it be used for A.C. and D.C. both?

Yes.

Haw the coils are connected while using as an ammeter?

In series for small current but if the current is high then proper shunt is
used,

How il is used as a voltmeler?

The fixed and moving coils are connected in series but a suitable value
external resistance is connected in series to drop down the excess
voltage.

Can you use (his instrument as a wattmeter? If so, how the connections
are made?

Yes, it can be used as a wattmeter, The fixed coil having less resistance
is connected in series with the load and the moving coils having high

resictance are connected across the line through a series resistance of

suitaie value,

What is the power? . |
It is naturally the rate of doing work or the rate at which the energy 1.
iransferred. It is the product of voltage and current in D.C. circuit and
in A.C. circuit the product of voltage, current and power factor.
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2. How many current coils are there in a single phase wattmeter?
Ans. Only one, divided into two halves.
{?. How many p.c. are there in a three phase watimeter?
Ans. Three coils or sometimes two of 440 V.
{2.  How the p.c. if three are connected?
Ans, In star.
2. How many minimum c.c. and p.c. are possible for a three phase
wattmeter even for unbalanced load?
Ans. Two pressure coils and two current coils.
(2.  How many common errors are there in a waltmeter?
Ars. Error dee 1o inductance of the pressure coil, due to capacitance of p.c,
due w0 eddy currents, due to power loss inc.c. and pc.
D.C. AMPERE-HOUR METER
(.  What do you mean by the D.C. ampere-hour meter?
Ans. Tuis D.C. energy meter.
.  ‘What are the different types of D.C. energy meters?
Ans. Theseare ;
1. Ferranti mercury motor meter.
2. Elihy Thomson commutator molor meter,
3. Wound disc type meter.
.  What are the different parts of the D.C. Ferranti mercury motor
energy meter?
Ans. Fixed magneis, spindle, copper or aluminium dise, recording mechanism
and mercury pool, etc,
2. How many permanent magneis are there in this instrument?
Ans. Two ir number.
2. What are the functions of the two magnets?
Ans. One magnet is used for driving purpose and other magnet as a brake
magnet for controlling purpose.
).  How the damping force is produced?
Ans. By eddy current damping.
().  IWthe current flowing through the meter is less a coil is provided to
compensate I;'u{ the driving, what is the name of the coil?
Ans. Compensating coil.
{..  What are the drawbacks of this meter?
Ans,

1. Itcannot be used on A.C. and D.C. both,
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Ans,

Ans.

Ans.

Amns.

Ans.
.Ji;u'.
Ans.
Ans.
Ans,

Ans,

Amns,
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2. 1f the part of the mercury 15 less or dirty, the instrument will not
work satisfactorily
How this meter is connected to the load?
In series with the load.

How the current is lead in the instrument?

Through one side by the copper brush to the copper disc and taken out
from the pivot of the disc.

Can vou tell how many purpeses does the copper disc solve?
Driving and controlling (half the disc for driving and other half for
controlling).

Name the common errors in motor meter?

The friction error and braking eror.

Why it is called wound disc type meter?

In these meters, there is a winding in between the discs or say the disc
is wioumnd.

How this instrument is connected In the circuit?

In series with the load.

Name the constructional parts of the wound dise type instrument?
Wound disc, spintle, jewelled bearing, recording mechanism, permanent
magnet, commutator and brushes.
What are the drawbacks of the wound disc type instrument?

1. Cannot be used on A.C.

2. Requires special attention for heavy current operation.
How the current is passed through the wound disc?
Through commutator and brushes.
Ifit is required to use the instrument on high current what arrange-
ment should be done?
Use the proper shunt.
Are the wound dise and Ferranti type meters the actual energy
meters?
These are simply the ampere-hour meters.
Name the meter in which voltage and current both are taken into
accounl for energy metering?
Elihu Thomson energy meter.
What are the constructional parts of the Elihu Thomson energy
meter?
Commutator, wound armature, current coils, aluminium dise, permanent

magnet, spindle, recording mechanism, resistance and compensating
winding

Ans,

Ans.

LS
Amns,
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How the magnetic poles are induced fer driving purpose?

By dividing the current coil into two halves.

What is the function of the compensating winding?

If the load current is less and does not produce the sufficient driving
torque, the compensating winding produces some flux to help.

How the compensating coil is connected?

In series with the armature {pressure coil),

Why pressure coll circuit is made a revolving one?

Br.r:*aus:: of the light weight. If the current coil is made revolving, the
weight will be more and as a result power for turning will be more,

Has the operating torque any relationship with the current coil and
armature circuil currents?

Yes, it is proportional to the product of the currents flowing through the

current coil and armature torque is proportional to the flux produced
because of the current coil and pressure coil which is armature circuit
in this case, '

INDUCTION TYPE METER

Why these instruments are called induction type meters?
Because these work on the principle of magnetic induction,

Are the instruments suitable for A.C. and D.C, hoth?

. Suitable for A.C. measurements only.

How much mechanical degree deflection is possible in these instru-
ments?

. Lipto 3007,

Name the main constructional parts of A.C. induction meter?

. The magnetic cores which are with the ‘shaded’ provision, spindle,

controlling arrangement generally spring, aluminium disc, permanent
magnet, pointer and calibrated scale,

Which damping method is adopted?
Eddy current damping.

What do you understand by the exciting coil?

. Itis the coil in which current flows and produces magnetic flux. Tn case

of ammeter the number of tums of thick conductor are less and in case

of voltmeter this coil is wound with thin conductor having more number
of turns.

What is the function of aluminium disc?
It serves two purposes ;
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Ans

Arns,

Ang.

Ans.

Ans.

Ans.

Arig,

Ans,

Ang,

Q.

Anz.

1. It behaves as a short-circuited conductor and produces circulating
current as a result the system is deflected.

2. Helps for eddy current damping.
What are the applications of induction type instruments?

Az ammeter, as a voltmeter and as a waltmeter efc.

A.C. ENERGY METER

Name the different energy meters generally used?

Single phase energy meter, three phase energy meter.

What is the main constructional difference between the energy
meler and wattmeter.

The other construction is same except the control spring and pointer is
replaced by the brake magnet, the aluminium disc and train of wheel for
recording mechanism in energy meters.

How many main coils are there in an energy meter?

C.C. and P.C. (current coil and pressure coil),

How C.C. is connected and wound? .
The current coil is connected in series with the load and wound with
thick conductor having less number of turns.

What is p.c. and how it is wound? :

It is the pressure coil, it is connected across the line. It is wound with
thin conductor having more number of turns.

What is the relationship between the current and voltage in pressure
coil?

The current lags behind the voltage by approximately 90",

Name the provision which is made so that the angular :tis?lmmznt
between the current and voltage is kept about 907 electrical?

The shading ring is provided on the central limb of the cores.

How current and voltage relationship in the current coil is -

determined?

It depends upon the nature of load. It will be same as that of the load
current and voltage relationship.

What is the main operating mechanism or systems in induction type
instruments? p

Driving system, moving system, braking system and registrafion system.
How many terminals are taken ou? from the energy meter?

Four terminals, out of which generally central two terminals are short-
circuited inside the meter.

Generally, where two terminals of c.c. are located?

Amns.

Ans.

Ans.
Ans.
Ans.

Ans,
Q.
Ans.
0.

Ans.

0.
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Oine and forth extreme 1';\'11.

How pressure coil is connected?

Across line and neutral. In the energy meter hiving four terminals, the

coil is connected on the short-circuited terminal and the small screw
near the current coil terminal.

Can you trace out the terminals of c.c. and p.c.?

. By means of testing lamp. The current coil terminals will give bright

light and pressure coil only a small amount of sparking.

If the load on the meter is connected on the terminals of supply and
supply on the load terminals, will the instruments give any reading?

Yes, the reverse reading will be obtained.

What do you understand by the leg adjustment?

An adjustment of flux and voltage to be in quadrature with the help of
a shading bend, is known as leg adjustment.

What are the power factor, quadrature, inductive load adjustment?

. All are same. Only the different names are given. Same leg adjustment

is done.

The shading bend sometime carries an additional resistance with a
adjustable screw, why we use it?

Toimprove the power factor error, 5o that the flux of p.c. is in quadrature
to the voltage fed.

What are the errors generally experienced in energy meter?

Phase and speed error, friction compensation, temperature and fre-
QUENCY Emor. :

What do you wnderstand by the term creeping?

Sometimes a slow bul continuous rotation is obtained even when the
load is removed, This emror is known as the creeping.

How overload compensation is done? .

Wherever the disc rotates in the field of permanent magnet, the eddy
currents are induced cavsing self-braking. For the suitability of that
magnetic force, the magnet is adjusted by providing the suitable magnetic
shunt.

How many elements are there in a three phase four wire energy
meter?
Three.

Where, in case of balanced or unbalanced load, we use the 3-9 4-wire
energy meter?

It can be used even with unbalanced load.

If a meter is running fast, how will you adjust the energy meter?
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Ans,

Ans.

Ans.

Ans.

Ans.

Ans,

Ans,

Ans.

Ans.

Ans.

Ans

A,
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In case of fast running the braking magnet is adjusted. If the magnet is
brought towards the spindle the meter will run fast, if away from the
spindle i.e., wowards the periphery of the disc the meter will slow down.

ELECTROSTATIC TYPE INSTRUMENT

What is the principle of operation of the electrostatic type instrument?
Attraction or repulsion between two charged bodies.

What is the actual formation of this instrument?
Essentially a voltmeter,

What are the types of these instruments?

Quadrant type, attraction tvpe.

Where the guadrant type instruments are used?

Voltage measurement up to 10 to 25 kY.

Where the attraction type instruments are used?

Voltage measurement above 20 kV.

What are the main parts of the quadrant type voltmeter?

Four fixed metal double quadrants, circular box, double ended vane,
phosphor bronze wire or silvered quartz thread, damping arrangement
and indicating arrangement.

How many discs are provided in an attraction dise type voltmeter?
Two, mounted parallel to each other.

MEGGER
What is a megger?

[t is an instrument generally used for measuring the insulation resistance
in megaohms,

How does it work?

It is driven by means of a handle and generates the voltage which is used
for measuring the insulation resistance.

What should be the speed of the generator?

Generally 160 r.p.m. or as per the specifications mentioned.

For lighting load, which rating of the megger is used?
500 V.

What is the general ratio of voltage rating of the instrument anc
installation? How much should be the voltage of the instrument
be used for power installation testing™

The rating is generally double than the voitage of the supply or appliance.
For power installation, it should be of 1000 V megger.

]
e

Ans,

Q.

Ans,

L)

Ans.

Q.

Ans.

Q.
Ans.

.8
Ans,

Ans,
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What is the nature of the supply which is used in megger?
L.C.

- Can you allow tix use of megger on the encrgised line or circuit?

Mo. -

What type of generator is used in the Jnstrument?

Permanent magnet type D.C. generator.

How many coils are there in the chmmeter used in megger?
Three, the current coil (deflecting coil) pressure coil and compensating
coil.

How the pressure coil is connected?

It is connected across the generated voltage through a suitable resistance
to limit the current drawn.

How the current coil is connected?

It is connected in series with the terminals, but even then there 15 a
limiting resistance connected in series to limit the current in case of short
circuil.

How many terminals are there in the instrument?

. Eand L, twao.

What for the ligaments are used?

. These are Used to supply the current to the moving system.

Where does the pointer of the instrument rest?

. In between the range i.e. maximum and minimum readings.

What is the range of the scale?
It is from zero to infinity.

If the terminals are short-circuited (E and L) what will be the
reading of the instrument?

-

If the terminals E and L are open, what will be the reading of
instruments?

Infinity.

What are the advantages of compensating coil?
1. Tocancel the effect of the external fields on the moving system,
2. To improve upon the division of scale.

What for the guards are provided?

. To shunt leakage current.

Will the aging factor of permanent magnet cause any eflect over the
performance of the instrument?

No.
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Q.

Ans,

@

Ans,
Ans.

Ans.

Ans,

Ank.
Ans.
Ans.

Ans.

Ams,

Ans,

A,

Ans.

Ans.

Why it cannot be affected?

Because the instrument deflection 15 independent of th.. magnetic strength
as the same magnets are used for the general’ng and motering actions.
Does the toque developed in the 7epper depend upon the c.c. and
p.c. or not?

Yes, both el

‘dow the graduations of the scale are made even or uneven?
Uneven.

Does the generated voltage depend upon the handle speed?
Up to certain limits. But if the speed is further fastened, there a clutch
i5 fitted so that the speed and voltage remains constant if driven fast.

What care should be taken for the use of the megger?

1. Should in no case be used on energised line.

2. Before use check it first.

3. Handle should be rotated at 160 r.p.m. or the instructions supplied.
‘What is the general range of the instrument?
250 % 10 2500 V.

MName the instrument used for Minding out the earth resistance?
Earth tester.

How many terminals are there in the earth tester?
Four, Py, Py, Cj and C5.
How the connections of c.c. and p.c. are made?

C,, P are short-circuited and are connected to earth electrode under test
and Py and C, are connected 10 auxiliary electrode.

. FREQUENCY METER
What is the frequency?
It is the number of cycles per-second.
What is the unit of frequency?
cls or Hz,
Name the instrument used for finding out the Mrequency?
Frequency meter.

What are the types of the frequency meters?
1. Electrical resonance type.
2. Weston type.
3. Ratio meter type.
What is the mechanical resonance type meter?
In this meter, the frequency say mechanical resonance is used, as every

AnRs.

Ans.

Ans.
A,
Ans,

Ans.

Ans.

Ans.

Ars.

Q.

Ans.

Q.

Ans,

Q.

Ans,
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metal has its own natural (mechanical) frequency. So sorie thin strips
called reeds are used. These are placed along with an electromagnet,
The electromagnet produces the magnetic field of certain frequency
then the reed having same natural frequency will start vibrating and the
vibrations can be noticed by the flag mounted on one side of the recd.

Generally which size of the reeds are used?
4 mm width and 0.5 mm thickness.

Do you think that all reeds are identical?
Mo, these are not identical.

How these differ?

Slightly different in dimensions or carry different weight of the flag at
their top.

How the vibrations are made to be efficiently noticeable?

There is flag mounted over every reed which amplify vibrations.

When the mechanical reeds are used how their natural frequency
is affected?

The natural frequency can be affected or say vibrations are affecied by
the weight, length and size of the reed.

How the reeds are mounted?

These are fixed on an armature, keeping the flags towards the face.

What is the unique advantage of this instrument?

It gives reading free from error, due to change in temperature, wave
form and the magnitude of the applied voltage provided the voltage is
not too low to provide appreciable amplitude of the vibration.

What do you know about the energing coil wound for reed type
instrument?

It has more number of turns of fine wire and connected across the supply
through a series resistance.

Can you take precise measurements of frequency by this reed type
instrument? '

No, it is a disadvantage.

What is the electrical resonance frequency meter?

The instruments in which the principle of electrical resonance is adopted
are named as electrical resonance frequency meter.

How many coils are there in this instrument?

Two—ihe fixed coil and moving coil.

What do you understand by the fixed coil in this instrument?

It is the magnetising coil wound over the laminated iron cores and is so
designed as to be connected across the line,
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Q.

Ans,

Ans,
Ans,
Q.

Ans,

Ans.

Ans.

Arns,

Ans.

Ansz,

Ans.

What is the shape of laminated iron cores?

It is having a cross-section gradually varying section over its length
being maximum near the end where the magnetising coil is mounted
and minimum at the other end.

MName the constructional parts of this instrument?

Magnetising coil, moving coil, pointer, pivots, laminated iron core and

capacitor.
How the e.m.f. is induced in the moving coil?

Because of the induction, as the flux of alternating nature is produced
by the fixed coil.

How the scale is calibrated?

It is having 50 cfs generally in centre and ranging from 45 ¢/s 1o 55 ¢fs
in equal graduations.

What do you remark about the sensitivity of this instrument?

In this instrument, the capacitance is of constant value and the inductance
depends upon the position of the eoil which is over the tapered laminations,
the variable inductance causes a good sensitivity of the instrument.

WESTON FREQUENCY METER

What are the constructional parts of the instrument?

Two pairs of the fixed coil set, long and thin soft iron needle, pointers,
calibrated scale, three different inductances and two different resistances.
Why the fixed coil sets are made into two halves a: d are so arranged?
The fixed coil sets are made into two halves and are o arranged as their
axis are at right angle to the magnetic axis of the other coil,

What type of damping is used?

There is no additional arrangement for damping provided. The magnetic
inductance coil damps the oscillations. ’

What is the range of this instrument?

It ranges from 47 cofs (Hz) 1w 33 ofs (Hz) generally for 50 cfs (Hz)
frequency.

What is the advantage of this instrument?

The scale can be extended to 300° mechanical i.e. wide range for cach
digit.

'RATIOMETER TYPE FREQUENCY METER
Why itis called as ratiometer type frequency meter?

. Because it is working on the ratio principle.

What is the ratio-meter?

Ans,

Ans.

Ans,

Q.
Ans.

Ans.

Ans,

Ans.

Ans.
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The permanent ratio meter consists of two moving coils rigidly fixed
together and mounted on the same spindle. Both coils move in the
magnetic field produced by the permanent magnet.

On what factors does the deflection depend?
The deflection depends upon the ratio of the two currents in the moving
coils, hence name is also ratio meter.

What is the relationship between the current ratio and deflection of
the ratio meter frequency meter?

It is linear.
How the two coils are fed?
By means of two separate bridge rectifiers,

What is the range of this instrument?
It can be up to S000 Hz.

POWER FACTOR METER

What is the power lfactor?
It is the ratio of true power to apparent power.

If the angle of leads or lag is given how the power factor can be
obtained?

The power factor is the cosine of the angle of lead or lag.

What are the types of power factor meters?
These are single phase and three phase.

What is the type of the meter (according to the working) the power
factor meter?

Electrodynamometer type.

How many coils are there in a single phase power factor meter?

These are fixed coils and moving coils. The fixed coil is divided into
two halves and the moving coils which are two, are placed at 90° 10 each

other.
On what principle does the power factor meter work?

On motor working principle i ., whenever a current-carrying conductor

!s placed in the magnetic field a torque is developed which tends to move
iL.

How the supply is given to the moving coil?

The pressure coils are the moving coils and are connected across the
line, through the suitable values of resistance and capacitance in series.
across the line.

What is the relationship between the current and voltage of pressure
coil?
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The current in the coil, having capacitance in series, has current leading
the voltage by approximately 90° and in the moving coil where resistance
is connected in series, the current is in phase with the voltage.

How the current is related with the voltage in current coil?

It depends upon the power factor of the load.

How the power factor of high voltage line is measured?

By connecting the c.c. and p.c. of the power factor meter through current
and potential transformers respectively,

How the torque is developed in case of power factor meter?

When the meter is connected on the load current coils, causing the

induction of the magnetic fields, which causes the turning movement

by the interaction fields and finally the moving coils takes place the
position.

What is the voltage rating of a dynamometer type power factor
meter for balanced three phase ioad?

440V 50 cls.

How many minimum current coils does a power lactor has for three
phase balanced load?

One which is divided into two halves,

For a three phase unbalanced load, how many coils are required?
Three pressure coils and three current coils.

How the three pressure coils are connected for the three phase load?
Generally in star.

How three current coils are connected?
In series with the load. '

How many electrical degree displacement does the current coils for
three phase power factor has?

1207 electrical,

SYNCHROSCOPE
What is the synchroscope?

» It 15 an instrument which is used for synchronizi ng two altermator with

the bushar,

What are the conditions for synchronizing two alternator?
The voltage, frequency, phase sequence must be same and voltage must
be in phase.,

What type of motor is used in the synchroscope?
Split phase motor.

Ans.

Arms,

Ans.

Ang.

Amns,

Ans.

Ans,

Ans.

Arns.
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Ans.

Ans,

Ans.
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What are the different types of synchroscope?

Dynamometer type and moving iron type.

I the frequency of incoming machine and busbar are same what
pointer indicate on the scale?

The porney will stop in ventical position stationary or on the mark

indicated.

If the synchroscope moves in anticlockwise position, what does it

indicate?

The incoming machine is slow,

‘What is the indication if the speed of the incoming machine is fast?

Dise will rotate in clockwise direction.

How the synchroscope is used on high voltage line?
With the instrument transfoniners.

How many windings are there?

Two windings, one winding is fed by the incoming machine and the
second winding is fed by the busbar or already running machine.

How many degrees of scale does this instrument has?

360F,

What is the use of this instrument?

It 15 used for synchronising the alternators,

PHASE SEQUENCE INDICATOR

What do you understand by the phase sequence indicator?
It 15 an instrument which indicates the sequence of the phases.

What is meant by the sequence of phases?

In case of three phase system, the angular displacement is 120° elect,
i.e. if one phase starts from 0, the second phase stant from 120% elect,
and third phase from 2407 elect, this arrangements of phases is known
as phase sequence. -

What is the working principle of the phase sequence indicator?
Same as that of three phase induction motor.

How the windings are placed in this instrument?

Three phase winding placed at 120° elect. phase displacement, generally
connected in star and the remaining three ends are brought out for three
phase supply.

How does it rotate?

Because of induction of induced e.m.f. in the disc the eddy current
causes the production of torque.
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How the correct phase sequence is determined?

If the disc rotates in the correct direction as marked then it is correct
phase sequence and if not, i.e. in reverse direction then the phase
sequence is nol correct, change the connected leads,

POTENTIOMETER

What is the potentiometer?

The potentiometer is essentially a device by which an unknown e.m.f.

or potential difference either wholly or in part is compared against a
standard source of e.m.f.

What is the standard reference source of voltage used for the

potentiometer?
Weston cadmium cell,

What is the order of accuracy obtained in the potentiometer?
One part of 107,

How the e.m.I. is compared?

In terms of length.

What is the e.m.L. of the standard cell?
1.O186 V.

What are the uses of the potentiometer?

It is used for standardisation, measurement of unknown voltage and
other accurate general purposes like measurement of resistance, power

and current,
What are the errors and precautions for the potentiometer?

The error can be in standard cell, standardisation, thermoelectric e.m.f.,
leakage and sensitivity of the potentiometer. It essentially requires the

preventive maintenance regularly.
Can a potentiometer be used on A.C.7
Yes, it is an A.C. potentiometer.

What are the applications of A.C. potentiometer?

ll.‘l'.nlli bration of voltmeter, calibration of ammeter, and the measurement
of impedances, measurement of active and reactive power and measure-
ment of wattage and energy.

What are the possible error of this instrument?

Frequency error of the transformer, instrument, effects of harmonics in
A.C. supply, phase angle error effects of inductive elements, effects of
mutual inductance and effect of stray electric and magnetic fields,
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OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

- While using an instrument for measurement or tesling an electrical

circuit, you are supposed to consider first ...,
{a) theoretical knowledge (b) practical knowledge
(c) yoursurmrounding (d) personnel safety

. The permanent magnet moving coil type instruments are best suited for

(a) A.C.measurement
(c) ACSD.C. measurement

{b) D.C. measurement
(d) frequency measurement.

. The controlling method in m.c. type instrumentis ......

(a) spring control
() eddy current control
(d) combination of spring and eddy current controlling.

{(b) gravity control

. The damping in m.c. type instruments is obtained by ......

{a) spring damping
(c) eddy current damping

(b) gravity damping
(d) friction damping.

. The three main advantages of a m.c, type instruments are ......

(a) well shielded, less expensive and suitable for A.CJ/D.C.
(b} uniform scale, well shielded, suitable for A.C. only.

(c) well shiﬂd::d. maore expensive and suitable for A.C. only.
{d) uniform scale, high sensitivity and well shielded.

.. Moving iron type instrument are suitable for ......

(a) D.C. measurements only
{b) A.C. measurements only
{c) A.CJ/D.C.measurements only.
(d} resistance measuremenits only.

. The damping in dynamometer type instruments is obtained by ...

{a) air damping method

(b} fuid damping method

(¢) eddy current damping method
(d} spring control damping.

. The electro-dynamometer type instruments can measure ......

(a) AC.only
(e} A.C. voltage only.
(d) A.C/D.C. voliage, current and power

(b) D.C. only

. Thermocouple wpe instruments are used for measuring ..

(a) D.C.only {b) A.C.only
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10,

12.

13.

14.

13,

18

19.

(c) A.C.and D.C. {d) static current and voltage.
All MLL type instruments measure ......

{2} maximum value of A.C. (b} average value of A.C.
(c) r.m.s. value of A.C. (d} instantaneous value of AC.

. Heavy alternating current and voltage are measured by using ......

{b) instrument transformers

() cument transformer and shunt.
The insulation resistance of the installation 15 measured by ......

(a) an ammeter (b} chmmeter

(€) megge: (d) kelvin bridge.

The postofiice box works on the pinciple of ......

{a) Kirchhoff's law (b) Wheatstone bridge

{c) Kelvin bridge {d) Maxwell's bridge

The instruments used for D.C. entrgy measurements are ......

(a) ammeter, volimeler and galvanometer

(b) ammeter, chmmeter and dynamometer (ype instrument

{c)} Ferranti type, Elihu Thomson type and wound disc type instruments
{d) induction type. Elihu Thomson type and dynamometer type.

The waltmeler measures ...

(a) apparent power (b} true power

(¢) reactive power (d} wattless power,

In case when the single phase energy meter is reading fast, the damping
or holding magnet is moved ...... 10 slow down.

(a2} towards the spindie.

(b) away from the spindle

(¢} and removed from the meter

{d) and removed for a new replacement

(@) shunt and multipliers
{c) transformer and multipliers

. According 10 the standard classification of the instruments these are ...

{a) ammeter, volimeter and wattmeser

{b) moving coil moving iron and dynamometer type

() standard, substandard and commercial rype

{d) frequency meter, power factor meter and energy meter.
The phase sequence indicator is used 1o indicate the ......
(a) frequency of the supply

(b) power factor of the supply

(e} energy consumed by the load

(d) phase sequence of A.C. polyphase supply.

The Wheatstone bridge gives correct reading if the galvanometer branch
of the bndee s ......

20.

21.

2.

15
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{a) open circuil (b) camying some current
{c) carrying no current (d) shor-circuited.

A watimeter has four terminals, while connecting to the load the fixed
coil is putin ......

(a) parallel with the load and moving coil in series with the load.
(b) series with the load and moving coil in parallel with the supply.
(¢} series with the load both the caoils.

(d) parallel with the load both the coils.

Choose the correct answer for megger,

(a} Itis used 1o measure low/highfinsulation resistance.

{b) It has even/uneven scale.

(e} It reads in MEXC,

(d) It should be rotated at 160/320 r.p.m.

(e} It will read zerofinfinity, when connected across shor-circuit,
{f) It will read zerofinfinity when connected across open circuit.
{(g) Ithas a hand-driven/electric-driven generator.

(h) Ithas 500/1000 volt rating for domestic purposes.

(1} It has SO0V OO0 volt rating for indusirial use.

{(J} Itis rated for low/high current rating.

Choose correct answer for ML type instruments.

(a) Itcan be used for AC/D.C.or AC.or D.C.

(b} It has even/uneven scale,

(c) The 10/20% scale reading is not reliable.

(d} It may be attraction/repulsion or both types,

(e It has two'three soft iron pieces in case of repulsion type.

(f) Tthas airfeddy current damping.

(g} The spring/gravity control is adopted in general.

(h} Itcan be used as ammeter/voltmeterfammeter and voltmeter.
(i) Itcan be used as ammeterfwattmeter.

(i) The scale can be extended upta 270%/90°,

(k) The electromagnet or solenoid can be wound on the insulated!
aluminium former.

(I} The scale is crowded in the ends/middle.

Choose correct answer for electrodynamometer type instrurn.ent.
{z) Itcan be used as ammeter/wattmeter/voltmeter/for all as ZIVen,
(b) Generally eddy current/fluid damping is used.

Want to Get Free Engineering Books Related To EEE Background Just Join our Facebook Group

Join our Group


Home
Typewriter
Want to Get Free Engineering Books Related To EEE Background Just Join our Facebook Group
Join our Group

https://www.facebook.com/groups/engineeringebooks/

266 Viva Voce in Electrical Engineenng

24.

26.

27,

28,

29,

3l

b
3

(€1 Current coil is made in two halves/three segments.
{d) The P.C. is mmade stationary/rotaling.
(e} It has uniform/uneven scale,

An instrument indicates 25 A current in an induction moior line circuil.
What values does it measure?

(a) Imstaniancous (b} Average

{c} Effective (d) Peak.

Which meter is installed in the premises of a consumer for recovery of
electrical energy?

{a) Ammeter
{c) Energy meter

(b} Power factor meter
(d) Voltmeter.

The single phase energy meter records the energy consumption in the unit
of ......

fa) kiloampere hours {b) kilovolt hours
{c) kilowatt hours {d) MNone of the above.
In A.C. energy meter the braking force is developed by the ...

(@) load put on the meter (b) flux produced by A.C.
ic) flux produced by P.C.
{d} flux produced by permanent magnet

The eddy currents are produced inthe ...... which is actually causing the
rotation of disc.

{a) aluminium disc {b) cumrent coil

{c) pressure coil {d}) damping magnet

The holes in the aluminium disc help to reduce ......

{a) creeping (b) fast moving

{c) slow maving (d) the weight of the disc.

. In A.C. single phase energy meter A.C. is connected in ...

{a) series with the load
(¢) neither in series nor in parallel.
(d) Mone of the above.

In A.C. single phase energy meter the pressure coil is connected in ...
{a) series with the load

(b} parallel with the supply voltage

{c) neither in series nor in parallel

(d) Mone of the above.

(b} parallel with the load

. How many fluxes are in existence in the working A.C. single phase

energy meter?
() only ofe of the curment coils
(b) only two, one of current coil and second of the pressure cail,

3.

a3,
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(c) three, one of current coil, second of the pressure coil and third of the

braking magnet.
{d) MNone of the above. .
Which coil carries current propertional to the load current?

{a) Current coil
e} Compensating coil

(b} Pressure coil
{d) Mone of the above.

. Which coil carries current proportional to the voltage applied (supply

voliage)?

{a) Current coil (b} Pressure coil

{c) Compensating coil {d) MNone of the above.
How the power factor error is corrected?

{a) By adjusting current coil.

(b) By adjusting pressure coil.

{c) By adjusting the power factor compensator,

(d) MNone of the above.
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CHAPTER 20

: lllumination

Ans,

Ans,

Anx.

Ams.

A,

Ans.

Ams.

iINTRODUCTION

Define illumination?

The illumination may be defined as the light of proper colour, quantity
and so directed as to allow quick and accurate vision without discomfort
1o the eyes.

What are ihe factors which allfect the eorreet and accurate lumi-
nation?

MNature of the work, architectural design, surroundings, kind of light and
maintenance.

Which light is better for a job, facing o worker’s cye or job?
Facing to job, so that all light should fall on the ohject

Whnt are tht :h.-ﬂ pFartariclivy il g{ﬂ:ﬂlj “Iﬂmiﬂﬂliﬂ“?
Light should fall on job, comect size and type of lamp, proper location
of the lamg and proper reflecting equipment.

What are the advantages of good illomination?

Production will increase, less number of accidents and less wastage of
the raw matesal.

TERMS AND DEFINITIONS

What is a standard candle?

A standard candle has about 1/6 lb. weight of wax and burning at the
rate of 7.77 gm/hr.

What is a standurd candle power?

It is the unit of illuminating power of a source. The one candle power
15 defined as the light coming out from a standard candle.

268
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What do you call the ratio of illuminating power of o given source
to that of the illuminating power of a standard candle?

. Candle power of that source.

What is light?

It is defined as that radiant energy which produces the sensation of
vision o the eyes.

What is luminowns Mux?

It 15 the 1otal quantity of light emitted by the source of light. Its unit is
lumen.

What is lumen?

It i= the unit of luminous flux. It is the wtal quantity emitted per unit
solid angle from a uniform source of one c.p.

What is the lux and foot candle power?

. The lux 15 otherwise called as metre candle. It s the llumination

produced on the inner surface of a sphere of one metre radius by a point
source of one c.p. placed at its centre.

The foot candle is alsa defined as the illumination produced on the inner

surface of a sphere foeotkadivs by a point source of one ¢.p. placed
at its. cenire,

What will be the total v mitted by a source of 40 c.p.”
isdn/=4x 3,14 = 40

What do you know about MSCP and MHSCP?
The m.s.c.p. is the mean spherical candle power which is defined as
average candle power of a source in all directions,

Total flux in lumens

an

and m.h.s.c.p. is the mean hemispherical candle power and is defined
as the average candle power over a hermisphere.

Total flux emitted in lumens

In

What do you call the ratio of m.s.c.p. and m.h.s.c.p.?
Reduction factor,

What is light efficiency?
The ratio of lumen output to wattage taken is termed as light efficiency.

What do you say about the life of the lamp?
It is the total number of hours operated giving light before burnt out.

What is brightness and its unit?
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It is defined as the flux emiued per unit area of the source in direction
perpendicular to the surface. The unit of brightness is lumens per square
meire.
What are the laws of illumination?
These are :
1. Inverse square law, The illumination on a surface varies inversely
a5 the square of the distance from the source of light.
. Lambert’s covine law. The illumination varies directly as the

cosine of the angle between the normal to the surface and direction
of incident light,

2

=—]_;-|.:usﬂ

Do you know about instrument which can directly measure the
light?

Yes, it is autophotometer,
What are the different kinds of light?
Direct light, indirect light and semi-direct light.

How much percentage of light is reflected upwards in case of
indirect lighting?

0%,
Tell some suitable values of llumination for corridor, living room,
offices, dra:.“'ing office and main road?

. *
20-30 Im/m”, 50-60 Im/m”, 100-120 Im/m?, 250-400 Im/m”, 5-10 Inv/m?,
respectively.
What is a Mlasher and what are its types?

Flasher is a drum switch and these are used o produce the lighting effect.
These are rotating drum type and automatic time contactor type.

What is the depreciation factor?
It is the ratio of illumination under normal working conditions to the
illumination under ideal conditions when lamp is new and cleaned also.

Is there any relationship between the visible radiant energy and
temperature of radiant body?

Yes, the visible radiation is directly proportional to the temperature of

the bady, less temperature less radiation and more temperature more
radiation,

ELECTRIC LAMPS

What is the electric lamp?

It s the source which changes the electrical energy into heat and then
Lo the visible radiation i.¢., light.

0.
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What are the types of lamps?
Incandgscent tamp and gas discharged lamp,

Define incandescent lamp?

The lamps in which light is coming out directly by heiting of the element
are known as incandescent lamp,

What are the gas discharged lamps?

The lamp in which light is radiated by the discharge through the
luminous material.

Give the example of incandescent and gas discharge lamp?
Incandescent lamps—Ordinary filament lamps.

Gas discharge lamps—Fluorescent tube, HPMYV lamp, sodium vapour
lamp and neon sign eic.

The incandescent lamps are of two types—one is the gas-filled
incandescent lamp, name the other type?

Vacuum type lamp.
What is the main function of gas in the gas-filled lamp?
The gas is the inert gas and does not allow the oxidation of the filament,

What are the type of incandescent lamps?
These are carbon filament lamp, metal filament and carbon arc lamp.

What is the type of carbon filament lamp and where these are used?
It is a type of incandescent lamp and these are used for vollage drop
wherever required, for example in battery charging.

What type of temperature coefficient does the carbon has?
Negative temperature coefficient.

What is the working temperature of the carbon flament and why
these are not in commaon use?

The working temperature is 1800°C. At higher temperature carbon
evaporales, as a result the container becomes black and life is reduced
because of negative temperature coefficient.

What is the approximate life of the carbon filament lamp?
BOO0-880 hrs.

Which material is used for making filament of the incandescent
lamp?

Tungsten,

What is the melting temperature and working temperature of the
tungsten?

3300°C (approx.) and 1850°C, respectively.
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If you increase the temperature of the lamp filament will it have any
cffect on the efficiency?

The efficiency of the lamp could be increased.

What will be the limit of temperature?

The limit of temperature will be the melting point, but the safe current
limit is well below this, because the high lemperature resulis shon life.
Can you tell the radiant encrgy will be in which form of regions?
High temperature of filament results a gamall portion of emited energy
as visible light, very little given out in ultraviolet region but most of the
Energy is given out in infra-red region.

Which type of spectrum is available by an incandescent lamp?

It-is a continuous spectrum, having light of every colour having no gap

- in radiant energy.

What tvpe of filaments are used?
Straight and coil coiled,

Is there any advantage of using coil coiled Mlament?

+ Yes,in a small portion the length of the filament is concentrated which

helps of producing more temperature effectively,

Il a filament is directly connected to the supply voltage in open
atmosphere, what will happen?

The oxidation of filament will take place. White fumes will be seen and
filament will bum out.

What is done to avoid the oxidation?

The lamps are made either vacuum type or gas-filled type.

What are the parts of the incandescent lamp?

Cap, glass envelope, filament, filament supporns, stud and stump rod
and exhaust tube.

Can you tell the different caps used for incandescent lamp?
Bayonet cap, screw cap (the screw caps are of Edison type and Goliath
typel.

What is the unique characteristic of the bayonet cap on incan-
descent lump?

The pins of the cap and connection stri Ps (pin) are at 9%0° to each other.
Sometimes it is observed that in spite of heing everything alright if
the lamp is inserted in the holder it does not light, why?

Apart from all electrical faults, the important paint is that the pins 1o
lead the current in and out and the cap su pporting grooves are not at
right angle to each other, check and correct them,

Ans,

Ans,
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Can you tell the dinmeter of the cap?
22 mmi.

What lengihs of the cap are in use?
It varies from 21 mm to 31 mm.

Which type of cap is used for 40 W, 60 W and 500 W lamps?
40 W, 60 W, Bayonet cap and 300 W and 500 W screw cap.

Which shapes of glass are in the market for incandescent lamp?
Pearly Pygmy, candle, twisted candle, flame tubler.

What Is the use of exhaust tube?

It is the tube used for exhausting purpose and has filling purpose after
that the tube is sealed,

How much voltage is used for D.C. arc lamp?

42-50v,

Which electrode is thicker in D.C. arc lamp?

Positive,

Why positive electrode is made double in cross-section?

Because the rate of consumption of positive electrode is double than the
negative electrode.

How much is the length of arc?
178" 114",

Can we use arc lamp on A.C. supply?
Yes.

What is the ratio of light emitted from the arc lamp?

« D.C. arc lamp—85% light from positive and 105 from negative electrode

A.C. arc lamp—50% from phase and S0% from neutral electrode.
What is the working voltage across A.C. arc lamp?

. 50-60 V approx.

What is the fundamental principle of gas discharged lamp?
lonization of gases.

Why discharge lamps are so popular?

Because of light efficiency, uniform intensity of light and more life etc,
What are the constructional part of Muorescent tube?

Glass tube, filaments, pins, powder for coating and Eas to be filled
Why fluorescent tube is so popular?

Because of its cool and uniform light, high efficiency, suitable for A.C.
or D.C. both, can be used in any direction and position
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What are the accessories required for tube connections,
Tube, starter, choke, holder, wires and strip.
What do you know about choke?

It is ballast. It has laminated cores, which are wound with thin conductors
having more number of wrns. It gives high voltage at the ime of starting
the tube and drops down the voltage in runni ng condition,

What are the functions of a choke?

I. To give a surge voltage at the time of starting of the tube.
2. Todropihe excess voltage.

3. To limit the current.
While purchasing a choke for a certain tube, what care should be
taken?
The wattage of choke and tube must be same,
What is the function of a starter?
To start the wbe. 1t is used to make and break the continuity 5o that the
choke may induce high voltage for starting the tube.
What are the types of tube starters?
Glow type and thermal type.
What are the parts of glow type starter? .
Aluminium or plastic container, two bimesallic strips glass tube, condenser
and gas (He + Neon).

At the time of staring how much veltage acts across the starter?
120 V. approx. or the supply voltage.

In starting condition and running conditions the same connections
remain intact, why in running conditions the starter does not make
andbreak the contact?

In running condition of the tube, only about 110V or half the voltage
worlky across the starter. That voltage will not be sufficient to produce
spark b¥syeen the strips, 5o in that condition it remains almost isolated.

What is the bastedifTerence between the glow type and thermal type
tube starters?

- In thermal type starter, a heater clement is connected in the starter,

Secondly in this starter both bimetallic strips are having normally close
contacts. As the current stants flowing the bimetallic strips will bend and

make an open circuit, whereas in case of glow type starter the contacts
are normally open.

In fluorescent tube why light efficiency is high?

In the case of these lamps the invisible radiation is also converted into
visible radiation because of the phosphor coating inside the tube thus
efficiency is increased.
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What is meant by HPMV lamp?

It is high pressure mercury vapour lamp.

How many times does a HPMV lamp give more light than that of
an incandescent lamp?

It gives approximately 2.5 to 3 times more light than an incandescent
lamp of the same wattage.

How many electrodes are there?

Two main electrodes and one auxiliary electrode,

What is an auxiliary clectrode?

It is an electrode having high resistance mounted near the electrode of
opposite polarity.

What is the function of the auxiliary electrode?

Just to ionize the gas at the time of starting of lamp.

How much is the pressure in the inner tubes of the HPMV lamp?
It 15 about | 42 to 2 atmospheric pressure.

Why the space between the two (ubes is evacuated?

.. To reduce the heat loss.

Does the auxiliary electrode serve any purpose?
It helps in starting and after that there is no function of the electrode.
Which gas is generally filled in inner tube?

. Argon with small amount of mercury.

What types of mercury vapour lamps are there?
MA, MAT, MB types.

What is MA, MAT and MB type lamps?

MA~—Mercury vapour lamp with auxiliary electrode.
MAT—Moercury vapour lamp with auxiliary electrode and tungsten
filament,

MB—Mercury vapour lamp with bayonet cap.

Is there any quariz in the *MB® type lamp, if yes, why?

Yes, the lamp generally contains the quartz which helps in withstanding
the high temperature, hence it ¢an be used in anv direction,

Which colour light does the sodium vapour lamp give?

Yellow.

Which out of two lamps has more length?
(i) Sodium vapour lamp (i) H.P. M.V, lamp.
Sodium vapour lamp.

Which gas is filled in soedium vapour lamp?
Neon with some sodium drops.
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To establish the discharge, how much voltage is required in sodium
vapour lamp of 100 watts?

450 volts (approx.).

How you are getting this voltage for starting the sodium vapour
lamp?

By using high leakage reactance transformer.

What is the working temperature of this lamp?
About 300°C.

Which lamp takes more time to give full light?

(i} H.P.MLY. lamp (§i) Sodium vapour lamp.

Sodwum vapour lamp,

Can you tell the approximate working temperature of the HPMY
lamp?

BO0PC.

Where these lamps are used?

For decoration pugpose, street lighting, etc.

Can you tell the different wattages of the HPMYV lamp, sodium
vapour lamp and Muorescent tube?

HPMV lamp—60 W, 125 W, 250 W, 400 W,

Sodium vapour lamp—40 W, 90'W, 100 W, eic.

Flucrescent tube—20 W, 30 W, 40 W, B0W, 125 W,

What is the length and diameter of 80 W, 125 W, 20 W and 40 W
tuhe?

» B0 W—5 and 112°, 125 W—8" and 104", 20 W—2"and 1" and 114",

40 W—4" and 112",
Name the lamp in which ultraviolet radiation principle is used?

Where the neon signs are used?

- For advertisement and indicating purpose.

Name the bulbs which come under neon signs?
Neon bulbs, line tester, osglim lamp, neon signs tubes, etc.

How different colours are produced?
With the combination of gases,
1. For orange or red colour—Neon gas
2, Blue colour—Mercury in neon gas
3. Green colour—Yellow glass and mixture of neon gas with mercury
4. For yellow colour—Yellow glass with helium.

. Name the apparatus used for starting a fluorescent tube

Nurmination 277

Is ereany filament used in these bulbs?

. W only electrodes are used.

In neon lamps generally which value of resistance is connected in
series?
2000 £2.

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

. The phenomenon of producing the sensation of vision 1o the eyes because

of the radiant energy is known as ......

(a) Light (b} sound {c} heat
Lumen is the unitof ......

{a) luminous flux {(b) electric flux
(c) magnetic flux {d)} None of the above a, b and ¢.
The spherical reduction factor is the ratio of ......

(a) r.m.s. value 1o average value of A.C.

{b) m.s.cp and mhep.

(¢} ms.c.p w flux produced

(d) m.h.s.c.p. toaverage value.

(d) electncity.

. “The illumination on a surface varies inversely as the square of distance

from the source of light™ is the ......

(a) cosine law (b} Coulomb's law

(c) inverse square law (d) Ohm's law,

The lamps in which light is directly coming out by the heating of the
filament are known as ...

{a)} discharge lamp

{c) incandescent lamp

The mercury vapour lamps ate ...
(a) M.A, MLAT. and M.B. type
(b) M.A, AB.and MABT. wwpe
() MA,MAT, and A.B.T. type
(d} Bayonet screw and MLB. type

The filament of incandescent lamp is commonly made of ......
{a) carbon {b) tungsien {c} nickel. {(d) nichrome,

(b} neon -mps
(d} fluorescent lamps

{a) choke
(c) staner

{h) mbe holder
{d) None of the above.

The function of the choke in the fluorescent wbe circuil is
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{a) to limit the current to safe valve

(b} to limit the current (o safe value and give surge voltage for the stan
of discharge

{c) o increase more light output
{d) tosupply a surge voltage for starting the discharge.

10. The ideal material for the filament of incandescent lamp is one which has
{a) high melting and operating temperature
{b) low vapour pressure, ductile and mechanically strong
{c) high specific resistance and low temperature coefficient
(d} highmelting and operating temperature, low vapour pressure, ductile

and mechanically strong, high specific resistance and low temperature
coefficient. ;

11. The main object of vacuum type incandescent lamp is ......

{a) toprevent oxidation

{b) to minimise loss of heat by convection

{c) tocheck vaporisation of filament material

{d} 1o prevent oxidatidn, minimising loss of heat by convection and to
check the vaporisation of the filament material.

12, What is the approximate value of auxiliary electrode resistance placed in
serics for starting in HP.M.V. lamp ......

(a) 10k0Q2 (b) 5kl {c) S50k0 (d) 1 kL

13, In H.P.M.V, lamip choke is used ...
fa) to limit the current to safe value
{b) to give surge voltage for establishing discharge
{c) o drop dowsi the voltage in starting
(d} not to interrupt the lamp Circuit.

14, In sedium vapour lamp the high leakage reactance transformer is used
which gives about . ... .. valis in starting.

{a) 450V (b) 110V {c) 1000V (dy 2000V,

15. Indischarge lamps, the fluctuation in light obtput which causes muoltiple
images appearance of moving objects with jerks and reversed direction
iscalled ......

(a) heating effect (b) stroboscopic effect
{c) highting effect (dy X-rays effect.
6. A simple apparatus called ...... is used for the measurement of candle

power.
{a) ammeter
{c) photometer

(b} voltmeter
id) fluxometer.

17,

18.

19.

20.

llumination 279

The beam factor which is the coefficient of utilisation generally lies
between ......

(a) 05101 (b) 031005

{c) 1tol.5 {d) 10to 15.

Which lamp gives nearly a monochromic light,

{a) Tube light (b} Sodium vapour lamp
(c) Incandescent lamp (d) Kerosene lamp.

The zero watt lamp consumes about . .....

{a) zero watt b) SwTWwW

(c) 30tod40W (d) 05008 W.

The general height of street Lights is ...

(8 2m (b} 3wdm (c) 20m (d) 1010 15 m.
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Converting Machines
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CCNVERSION OF A.C. INTO D.C.

What is the necessity of conversion A.C. to D.C.7

Nowadays about 90% of the eleciricity generated is of -alternating
nature. There are certain places where D.C. is essentially required like
electroplating, battery charging, electrolysis, etc. So for that purpose the
cOnversion is esseniial.

Which supply is effective for controlling the relay and speed control?
D.C. supply

What are converters and inverters?

The machine which convents A.C. into D.C. in known as converter and
the machine which converts D.C. into A.C. is known as the inverter.
What are the methods of converting A.C. into D.C.2

MG set, motor converter, rolary converter, mercury arc rectifier and
metal rectifier.

What is MG set?

The set which has D.C. generator and A.C. motor coupled together and
converts A.C. into D.C. 15 known as MG set.

What actualy is changed in MG set?

A.C. energy is changed into mechanical energy and that mechanical
energy obtained from the A_C. motor is converted into D.C. energy by
D.C. generator.

Can you control the D.C. output?
Yes, by controlling the field excitation of the D.C. generator.

The MG set is a self-starting one or not?
Yes. it 15 a seli-starting one.
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What are the advantages of MG set?
. The D.C. output is practically constant,
2. D.C. can be controlled easily.
3. Sctisself-starting.
4. Can also be used for power factor correction.
What are the disadvantages of M.G. set?
1. Itis heavy.
2. Requires more space.
3. Two machines are there, so maintenance is more.
4. Comparatively less efficiency.
5. Cost is more,
Which A.C. motor is generally used in MG set?
AC, squirrel cage induction motor,
Can it be coupled with the belt?
Yes, but the efficiency will be further less.

How generally the squirrel cage induction motor of M.G. set is
started?

By applying low voltage at the time of starting by means of the
autotransiormer or star-delta starter and then it is put across the line.

MOTOR CONVERTER
What is a motor converter?

It is essentially an ordinary slipring motor coupled both electrically and
mechanically to D.C. generator.

How many phase windings it has?
Generally 12 phase winding.
How the rotor winding is connected?
In star under normal operating conditions.
How the input to the motor converter is fed?
Partly by mechanically (through shaft) and partly electrically.
What are the drawbacks of the motor converter?
l. Low speed operation.
2. Itis more expensive, hence not in common use.

ROTARY CONVERTER

What is the difference between rotary converter and synchronous
converter?

Both are same.
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What are the constroctional parts of the rotary converter?

It is a machine, having armature and field winding. On one side of the
armature there are sliprings and on the other side the commutator is
installed. The armature winding 15 connected to both systematically.

D.C. is obtained from which side?
From commuiator side,

15 it a self-starting machine?

Yes, if started from A.C, side as a polyphase induction motor and that
is becavse of damping winding,

Let us say that the brushes are lifted, name the machine the rotary
converter behaves if it is started from A.C. mains?

Synchronous motor.

If the sliprings are disconnected, name the motor the converter
behaves,

D.C. shunt motor.

Can you take A.C. and D.C. simultancously from a single machine?
Yes.

How will you obtain A.C. and D.C. both?

If the armature of converter is driven by the separated source, then A.C.
side will give AC. voltage and from commutator we caa have D.C.

viltage.

How A.C. is led to the converter?

Through shiprings.

If the rotary converter is to be started from D.C, side, where it is
fed?

Through brushes 1o the commutator.

Can you give any other name than the rotary converter, keeping in
view the operation i.c., converting from A.C, to D.C. to A.C.?
While it is converting from A.C. to D.C. it is called converter and when
D.C w AC. 115 named as inverter.

How many sliprings are there in a single phase converter?

Twi,

Where lap and wave windings are preferred?

Wave winding is suitable for small machines and that is why it is not
commonly used. Lap winding 15 commonly used in most of the large
machines,

What are the equipotential points?
[he points in the winding where the e.m.f. induced has same potential
What will happen if the equipotential points are short circuited?
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MNothing will

happen, because the points are havin .
difference. po ing zero potential

In a lap winding how many tappings are taken to the sliprings?
The number of tappings are equal 10 the product of ipri
and the number of pair of pulgs. i

How many tappings are taken to sliprings of a three phase six pole
synchronous converter?

to the number of sliprin Itipli
number of pair of poles. prings multiplied by the

Itis o three phase machine so slipring are three.

Tﬂppingsza.x%:Q

How many sliprings are there in a single phases, three phase, six
pnase, twelve phase converter?

2,2 Hand 12, respectively.

What will be the angular displacement between the adjacent tapping
in a three phase, twelve phase synchronous converter?

207 elect., 307 elect, respectively.
Can you tell the formula for finding out the angular displacement
between the adjacent tappings? N .
2n/m, where mt is the number of sliprings. r
What is the voltage ratio between A.C.
D.C. output voltage?

Ede sin m/m

B0

What is the voltage relationship for three phase rotary converter?
_ Eg:5in 60 :

Eac= B i 0.612Eq

{Ear = voltage at sliprings; Eqe = D.C. valtage)

What is the current relationship between the A.C. and D.C.7?

.

Ide Mmcosd

wnere fac = line current on A.C. side; J4c current on D.C. side; n=

efficiency, m = number of phases, cos ¢ = power factor,

What is the current relationship of single phase rotary converter if
1 =100% and power factor is unity?
Ip= 14114

(between the sliprings) and

T

What is the current relationship between A.C. and D.C. for three
phase converter having 100% efficiency and unity power factor?
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IF- = ﬂ--.'s'd's'!ﬂ'f

What are the relationships of current and voltage of six phase
supply?

fac = 047214,

Var = 0354V,

What are the methods of connecting the six sliprings of the converter?
These are in double star, double delta or diametrical connections.
What are the methods of starting a rotary converter?
Diirect starting from A.C. side by means of :

1. By taps on the main transformer;

2. By separate starting motor;

3. By self-synchronizing method,

What precaution is must while starting from D.C. side?

. AJC side must be open and sliprings be isolated.

Is it necessary to disconnect D.C. side while starting from A.C. side?

L Yes,

The main poles of synchronous converter are slotted and provided

with the special winding. Name the winding and the use of that
winding.

Damper winding. It is used for starting the converter and hunting the
oscillations.
Which motor is generally used for starting by separate means?
Squirrel cage induction motor direct coupled to the shaft and having less
number of poles than the converter.
The ratio of A.C. and D.C. voltage is fixed in any converter, so can
you control the D.C. voltage?
Yes, by changing the applied A.C. voliage.
What are the methods for changing the D.C. voltage in the rotary
converfer?

I. Series reactance control,

2. By changing tap changers on the supply of the input.

3. Induction regulator.

4. Synchronous booster control.

Can the rolary converter be subjected to parallel operation, if the
load demand is more?

Yes, can be put in parallel operation.

Which side of the converter is opersited for parallel operation?
1).C. side as shunt or compound generator.

Which characteristic is essential to observe for successful operation?
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Drooping external characteristic.

What is the limitation of the voltage?

1200-1500 volts,

What are the advantages of the rotary converter?

Can be used toconvert A.C. into D.C. or D.C. into A.C., good efficiency,

reliable operation, less space required, less heating effect and mainte-
nance cost 15 also less.

RECTIFIERS

What is rectifier?

It is a static device, which is used to convert A.C. ino D.C.
What are the different types of rectifiers?

Hot cathede rectifier, mercury arc rectifier and metal rectifier.
What is meant by cathode?

Cathode is that which emits electrons or from where the electrons are
emitted,

What is anode?
The anode is a plate which altracts the emitted electrons.

What do you understand from the hall-wave rectification?

If the rectifier converts only half the cycle of A.C. into D.C. the process
is known as half-wave rectification.

What is full-wave rectification?

If the full wave of A.C. is converted into D.C, the process is called
full-wave rectification.

What are the types of mechanical rectifier?
These are two—ithe commutating type rectifier and vibrating rectifier.

What is the type of Tunger bulb rectifier, whether hot cathode or
cold cathode?

Hot cathode rectificr.

For low capacity Tunger bulb rectifier the cathode is made of which
malterial?

Tungsten.

Why the cathode is oxide coated?

To emit the electrons efficiently.

Generally which material is used for anode?
Barium.

In a half-wave rectificr how many anodes and cathodes are used?
One anode and one cathode.

Want to Get Free Engineering Books Related To EEE Background Just Join our Facebook Group

Join our Group


Home
Typewriter
Want to Get Free Engineering Books Related To EEE Background Just Join our Facebook Group
Join our Group

https://www.facebook.com/groups/engineeringebooks/

Ans,

Ars.

Ans,

Anz,

Ans,

Ans,

Ans,

Ans.

Ans.

Q.

:I.H.'I'.

Ay

Viva Voce in Electrical Engineering

How many anodes and cathodes are used for full-wave rectification?
CUme cathode and two anodes for single phase rectifier.

How the cathode is cnecgised?

The cathode is energised by the separate winding.

Where this separate winding is placed?

On the main transformer and designed for low vollage.

What is the polarity of cathode?

It emits the electrons o for the external circuit it behaves like positive
terminal,

The anode can be made of cylindrical cast iron, is it? If yes, upto
which capacity?

Yes, for big capacity of rectifiers,

Why mercury vapours are added?

To increase the current capacity.,

Mame the hot cathode rectifier consisting of glass envelope containing
argon at reduced pressure and enclosing two electrodes?

Hot cathode gaseous rectifier,

What is the utility of gaseous rectifier?

In the gaseous rectifier, a large number of ions can be produced with the
same potential difference between cathode and anode than the ordinary
hot cathode rect fier.

Can you give the voltage drop in the Tunger bulb rectifier?

It varies from 6 to 40 volts depending upon the size and capacity of the
bull,

What is the approximate efTiciency?
35% o 75%.

Where the Tunger bulb rectifier is commonly used?

. In battery charging.

MERCURY ARC RECTIFIER

What is the type of mercury arc rectifier, whether the hot cathode
or cold cathode?

Cold cathode,

In a single phase rectifier how many main electrodes are there?
Two.

Which is the cathode?
Pool of mercury.
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Is there any circuit to keep the mercury ac rectifier ready to deliver
current?

Yes, it 15 excitation circuir.

What is the main function of the excitation circuit?
To start the rectifier and to maintain the hot spot even at no load.
What do you understand from the hot spot?

In mercury arc rectifier, the heavy positive ions bombard the cathode
surface and results a hot spot which emits the electrons.

How the positive heavy jons are produced and how hot spot is
maintained?

As the electrons, which are negatively charged particles, are released or
cmitted, these are attracted towards a positive charge i.e., anode plate.,
Now the electrons collide with the mercury vapours and ionize it (in
posilive and negative ions). The free electrons are attracted towards
anode and positive heavy ions bombard on mercury pool causing an
increase in iemperature and maintaining a white spot on the surface of
marcury pool.

The container is made of which material?

Gilass or steel. Glass bulb is used for low capacity and steel tank for
heavy currents.

Can you tell the surface of mercury, whether concave or convex?
Conver.

The glass bulb rectifiers are made up to which ca pacity?
Upto 30 kW.

The steel tank rectifiers are used up to which capacity?
2500 kW.

How much maximum voltage can be rectified by the rectifier?

- Upto 20 kV, but with some special arrangement it can go upto 30 kY,

How much maximum current can be obtained?

. Up to 1600 amp.

How much is the voltage drop in the rectifier?
12 1o 15 volis,

Why mercury is preferred for cathode?

Because of its quality of self-restoring, high atomic weight, low specific
hﬂt'. In}v hf:n]mg point, small latent heat of vaporisation and being its
low ionization potential.

What are the advantages of mercury are rectifier?

. Itis simple in construction, easy in operation, occupies less space, light

in weight, maintenance is less, starting time is less, high efficiency and

overload capacity, uo wear and tear and respond quickly to varying load
demands etc.
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On which voltage rating it gives better performance?

From 200 ¥V 1o the highest values of voltage required for commercial
purpose.

How much overloading can last for how many hours for commercial
purpose?

150% overloading for 2 hrs., 200% overloading for 5 minutes and 400%
overloading for 15 seconds,

The traction purpose rectifiers are designed for how much capacity?
2 MW al 600 VW,

The rectifiers in use are of how many phases?

Single phase, three phase and six phase,

How many anodes are there in a three phase and six phase rectifier?
Three and six, respectively.

How the cathode is energised?

Separawe winding is done for energising the cathode mounted on the
same limbs of the transformet.

Is it possible to use the rectifier as an inverter?

Yes, it can convert D.C. into A.C. by means of grid controlled mercury
arc rectifier.

What are the different types of metal rectifier?

Copper oxide, selenium and germanium rectifier.

In which direction the current flows in copper oxide rectifier?
From oxide 1o copper.

IT only one rectilier is in use, which type of rectification will be
ohtained?

Half-wave rectification,

What is the use of oblaining full-wave rectification?
To obtain a coatinuous and smooth D.C.

How and what arrangement is done to obtain full-wave rectification?
Two rectifiers are connected or bridge rectifiers are used.

What is the safe reverse voltage for a rectifier?

About Y volts,

What is the average current rating for a disc of 3/4” diameter?

173 amp.

What voltage can be applied to single rectifier?
Ranging from 4 volts 1o 8§ volts,

How 220 volts is rectified?
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By connecting a number of rectifiers in series say for 4 volt one unit and
for 220 volis 55 units are connected in series.

For more current how these plates are arranged?
In parallel,

What is the maximum current density in the forward direction for
copper oxide rectifier?
Itis 0.1 to 0.15 Alem’ at an allowable voliage of 8 volis per element.

What is the thickness of the laver of film in case of selenlum
reclifier?

0.5 mm.

What is the reverse voltage for selenivm rectifier?
I3 violts but usually rated for 6 volts.

What is the maximum current density of selenium rectifier?
35 1o 40 mAJem”.

Which rectifier has higher efficiency (i) copper oxide (i) selenivm?
Copper oxide rectifier,

Where the metal rectifiers are used?

Battery charging, electroplating, X-rays works, instrument operating
relays, elc.

How many reclifiers are used in 3 phase full-wave rectification?
Three.

How much output voltage is obtained in three phase?

0.83E.

How many rectifiers are connected for six phase rectifier?

Six.

How the secondary of the transformer is connected in case of three
phase, six phase transformation and what is the polarity?

In star and star point is negative.

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

Motor generator, motor converterand ..., are used to convent A.C. into
D.C.

{a) series generator {b) rotary converier
{c) booster {d) induction mwtor,
The number of sliprings in three phase rotary converter are
(1) (wo (b) three {e) four

(d} =i,
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‘3. Incaseof single phase rotary converter, if it has 1005 the ratio of voltage
canversion is Epy = (0,707 Ey. Here the current ratio is ...... "
(a) I,=0414 Iy (b) fp= 1414 Ig
(€} lp=0707 lac (d} Jp=0.637 fu

4. The continuous bombardment of positive 1ons helps to maintain this high
temperature of cathode which is known as ...

(a) dry spot (b) hot spot
(c) pool spot {d) black spot.

3. In mercury arc rectifier the anodes are made of ...

{a) carbon , (b) zinc (c) graphite (d) copper.

6. The surface of the mercury is ......

{a) convex (b)) concave {c) plane {d) parabolic,

7. The current of rectifier can be controlled with the help of perforated ......
placed between the anode and the cathode
(a) gas (b) gnd
(c) level of mercury {d) anodes.

B. In case of three phase rotary convenier, if the voltage conversion is
Ep=0612 Ege, then the current conversion between the two armature
laps is ......

() Ip=1.414 [4 (b) Ip=0.707 lac
(c) Ip=0.943 Iy (d) Jp=0.544 I3

9. For conversion of three phase supply into six phose, there are three
primarics and two similar secondary windings for each phase, the six
phase windings can be connected in ...

(a) double star only {b) double delta only
{c) diametrically only
(d) v double star or double delta or diametrical,

10. Which system of six phase secondary windings is commonly in practice
(a) double star (b} double delta
(c) diametrical {d) None of the above.

11. Which is the usual range of rotary converter ......

(a) 1 kW o 1000 kW (k) O to 100 kW
(€) 3 kW to 3000 kW {d) above 5000 kW.
12. The igniting of the mercury arc rectifier is commonly preferred by ......

{a) by tlting the rectifier o that the displaced mercury comes into
contact with the ignition elecirode and then returning the rectifier o
its normal position.

Want to Get Free Engineering Books Rel
L]

13.

14,

15.

i6.

7.

19.

20.

Convering Machines 291

{b) by lowering and rising {vibrating) the jgnition clecirode on the
mercury surface by means of a solenoid.

{c} by providing extra heating devize for vaporisution of MErCury.

(d) None of the abowve.

in case of mercury arc rectifier, more smooth D.C. rectification is obtained
¥ using ......

{a) asingle phase half-wave rectification.
{(b) asingle phase full-wave rectification.
(c) athree phase full-wave rectification.
(d) asix phase full-wave rectification.

In case of selenium type rectifier the steel disc is depasited witha .
layer of selenium a hard grey coloured
{a) thin () thick

The forward average current rating
dia, 15 about 0.33 amp., here the
is

(a) 9W

{d} no.

copper oxide rectifier of 20 min
ge maximum reverse safe voltage

(b) 20V (c) 5V (d)y 10V.

The copper lasses (PR) in TOlATY COnVerter are .. .... limes as compared
to the D.C. generator of the same size.,
(a) four (b) double () less {d) half

The positive ions in a mercury arc rectifier are attracted towards

(a) cathode (b} pool of mercury

(c) anode (d) suxiliary anode.

The form factor for a half-wave rectifieris ......

(a) 1.57 (by 1.11 (c) 1. () 2.2

The r.m.s, value of a half-wave rectified sine wave current is ..
{I.l} (.5 1 ima (b 0.637/ miax () {J.TU?fnu:., I'l'!l} 144 f"u;q

If the connections of anode and cathode of a mercury arc rectifier are
interchanged then

{a) the rectifier will not function,

(b} the rectifier will work at 100% efficiency,

(c) the internal losses and drops will reduce.

(d} the white spot will be maintained at anode and not on cathode.

||||||
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CHAPTER 22

Generation, Transmission
and Distribution
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INTRODUCTION
Whal do you mean by the generation?
To generate electrical energy is known as generation.
What are the sources of generation?

There are two types of sources—ithe primary sources like sun, wind, tide
and secondary sources like coal, fuel, oil or gases, water and atomic
fission, et

Which type of sources are commonly used in India?

-Secondary sources.

MName the type of power stations?
Diesel power station, hydroeiectric power station, thermal power station
and nuclear power stations.

What is the name of the fuel generally used is diesel engine?
Diesel,

What is the prime mover?

‘The equipment which derives or gives mechanical power 1o the generator
15 called prime mover.

Name the generating station in which steam is used for driving the
turbine?

Steam or thermal power station.

Name the turbine which is used for steam power station?
Steam turbine.

Mame the different stages of steam power station?
l. Coal and ash handling arrangement.
2. Steam generating plant.
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3. Steam turbine.
4. Electrical plant.
5. Peed water and cooling arrangement.

What important considerations are to be kept in mind for selecting
the site for steam power plant?

. The site selected should be near the coal and water or say coal and water

should be available in plenty. Power accessibility and extension of the
plant side etc., should be kept in mind.
What is the function of cooling system?

1. Itremoves the heat energy of the exhaust steam.

2. Ttkeeps the wrbine back pressure at the lowest possible level.

Which power plant has less production cost?

(i) Steam power plant (ii) Diesel power plant.

Stcam power plant.

What is the main disadvantages of thermal power stations?

It pollutes the atmosphere due to smoke and dust particles etc.

Can you tell the overall efficiency of thermal power station?
About 25%.

Which is called the hydroeleciric power station?

The power stations which convert the kinetic energy of water into
elecirical energy, are called hydroelectric power stations.

What is the prime source of hydroelectric power station?
Water in large quantity.

Can you name the place where it is stored?
Water reservoir.
What is the dam in hydroclectric power stations?

[L1s a masonry construction and structure which is used to create water
head and store water in catchment area.

Name the huge pipe used for bringing the water to the turbine?
Pen stock.

What is the water turbine?

It1s used 1o give mechanical energy to the alternator. It is driiven by the
water flow or the energy stored by water.

What arc the types of the turbine?
Generally two—the impulse turbine and reaction turkine.

What is the unique advantage of hydroclectric power station?
It helps the irrigation.

VWhat is the disadvantages of the power station?
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The initial cost is high, huge quantity of water is required.

Where the hydroelcetric power stations are installed in India?

Bhakra Nangal, Chambal project, Rana Partap Sagar dam and Koyna
ele.

What is the nuclear power station?
The electric power generating stations in which the nuclear energy is
converted into electrical energy are known as nuclear power stations,
Hjll‘nt the fuel generally used for nuclear power stations?
U= ar uranium, Tr"* or thorium,
How heat is released?
By fission,
How the steam in produced?
The heat produced by fission is used to boil water or producing steam
which drives the turbine.
Name the different stages of nuclear power stations?
Nuclear reactor, heat exchanger, steam turbine and alternator.
What is the reactor?
=
In nuclear reactor the uranium, US> j5 subjected 1o nuclear fission or
the chamber where this fission takes place is known as nuclear reactor,

How much h‘lr'.'h energy is released by the splitting of one kg of
uranium U9

One kg of uranium yields 25 = 10° kWh in hual-l'mln.

How much coal energy is equivalent to one kg of uranium for
heating purpose?

The energy obtained by burning about 2500 tonnes of high grade coal.

TRANSMISSION

What is meant by the transmission of electrical energy?

To deliver buik power from power station to the load centre at higher
potential is known as transmission,

What is voltage range for transmission purpose?

The voltage is high for long transmission. It is about 110 kV, 132 kv,
220 KV and 440 kV. For short transmission it is 11 KV, 33 kV and 66
kV eic.

Give the reason, why we are using high voltage for transmission?
Size of the conductor is reduced as the current is reduced less copper

required, less power loss and drops, efficiency is good, maintenance cost
15 less. number of supports are less.

Anrs,
Ansz,
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What are the different methods of transmission?
Overhead transmission and underground transmission

Which system is safe, the UG system or OH system?
UG system,

Which system is costly?

UG system.

Generally which system of distribution is used for high voltage
transmission and why?

Overhead due to low cost.

In which system the repairing is casy?
Overhead system,

What do you know about the O.H. system?

In this system the conductors are run sufficiently high above the ground
level supported by poles and insulators?

Name the conductors generally used for O.H. line?

Generally (i) Hard drawn bare copoer conduector (i) Aluminium cored
steel reinforced (ACSR) conductor.

Can you use G.1. wire for O.H. line?

Yes, it can be used for shor distance distsibution lines of O.H, Sy stem,
What is underground system?

In this system the cable runs vnder the ground.

What properties are required for an insulation?

Should have good mechanical strength, good dieleciric strength, insulation
should be moisture proof and should be free from mechanical damages.

Which system has longer life?
LL.G. system.

In which system the extension is easy?
(LH. sysiecm.,

Can you locate fault in U.G. system easily?
No, the fault location is casy in case of O.H. system.

DISTRIBUTION

What is the distribution system?

To distribte electrical energy to the consumers for use is known s (he
distribution.

What is A.C. distribution?
If AC. energy is being distributed then it is called us A C distribution
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What do you call the system in which D.C. supply is being distributed ?
DL.C. diztribution.

What is the subsiation?
Substation serves as the source of energy supply for local areas of
distribution in which these are located
Whalt are the classiflicalions of the substations?
These are :

. Transformer substation.

2, Converting substation.

3. Frequency substation.
What are the classifications of the sub:
design?

I. Indoor swbstation.

¥ Dutdeor substation.
The outdoor substations are designed :

{a) Pole mounted
(b} Foundation mounted.

enrding Lo the

What is a transformer substation?

In this type of substation, the voltage is cither step up or step down by
means of the transformer,

What do you know about the converting substation?

In this type of substation. the A.C, encrey is converted into D.C. energy.
Can you name the substation, in which the frequency is changing

from one value to the another value with the help of frequency
converier?

Frequency subsiation.
Can vou tell the types of distribution according to the voltage?
I. High voltage distribution.
2. Low voltage distribution.
What are the main methods for DLC. distribution?
1. Twa wire distribution
2, Three wire distribution.
Can the coding of the wire be known in three wire system?
Yes, it is positive outer, negative outer, and middle wire.
Hovw three wire distribution is ohtained?
L. By using two reneritors.
2. By using one zenerator of more valtage.
What are the main accessories and equipments used for substation”
Main busbar, insulator, isolator, circult breaker, power transformer,

Ams.
Ans.

.

Ans.
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Ans.
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indicau:ng and measuring instruments, instrument transformers, fuses,
protective relays and control cable and circuit etc,
What are the main functions of circuit breaker?
1. Itearries current continuously without heating,
4. Opens or closes the circuit when required.
3. It protects the circuit in case of any fault (short circuit, sarth Fault,
oroverloading ete.).
How the contacts of circuit breaker are classified?
The moving contacts, the fixed contacts.

. Give some names of circuit breakers?

.F:'lr -l:_ir::uil, breaker, SF;, circuit breaker, oil circuit breaker, water lype
circuit breaker, air blast circuit breaker etc. '

What do you mean by a circuit breaker?

» A circuit breaker is essentially a switching and circuit interrupting

device.

What are the main purposes of a circuit breaker.

It serves dual purpose, the switching on and switching off in normal
conditions of operations and secondly protecting the entire circuit
during abnormal (short circuit, earth fault, etc.) conditions,

Precisely a circuit breaker does which type of functions?

. The functions precisely can be classified in two types—the arc extin-

ction and the relay operations.
Why arc extinction is so important?

. Whenever a is circuit is on and current is interrupted by the circuit

breaker, arc formation is inherent between the contacts which does not
cease the current to zero ampere but it delays the decay for some
milliseconds. The are has a great deal of temperature say few thowsand

degrees which is sufficiency 10 cause any damage to the contacts and
circuit toa.

Can you give some idea about an arc?

It is consisting of a column of ionised gases.

Can you tell whether the ionisation results only light?

E;na. this ionisation of gases is.accompanied by the emission of light and
L

Can you give some elementary idea of the arc lemperature so

developed?

It may be as high as 5000°C or s0.

Which methods of arc extinetion are generally adopted?

High resistance imerruption and low resistance interruption.
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What is the main aim of high resistance Initn'np'i.iun procedures?
It is to reduce the curment o o0 small as to be insufficient to maintain
the ionisation process.

What is low resistance interruption procedure?

It is to lower the arc resistance 1o be low to maintain the arc energy to
a minimum value. The use of natural or artificial current zero and then
prevented from restriking,

Whalt is arc dispersion?

In this process the destructive phenomenon of aoc is eliminated/ minimised,

What are the methods adopted for that dispersion?

il immersion of contacts, multiple break contacts, de-ionization of arc

path, magnetic blow out of arc, and blast principle using air, oil, gas or
waler,

Is there any process in which recurrence or arc is prevented by
reducing current and voltage below the minimum arcing value?
Yes, it is 4 arc prevention process.

How is this achieved?

By discharge resistance, rectifiers, and condensers.

Do yvou have any idea of the media used in air circuit breaker, air
blast circuit breaker and high voltage direct current CB?

Yes, in air breakers the air at atmospheric pressure, in air blast circuit
breaker compressed air between 20 o 30 aimospheric pressure, and for
HVDC CB the vacuum or 5F; as medium.

What types of relays are penerally vsed in circuit breakers?

Differential relay, impedance relay, over-currént relay, instantaneous
relay, static relay.

What is the function of differential relay?
These relays responds to vector difference between (WO of more similar
electrical quantities.

Mamse the relay which operates when the impedance between relay
point and faudt point is beksw a specilied value.

Impedance relay.
i
What do vou cadl a operating relay which operates in less than 0.2
second operalion time?
[t 15 known as the instantaneous relay.
What is the function of overload relays?
These relays function in abnormal conditions of overloading.

Is there any static relay? What is the function of this relay?

Anms,

Ansz,

Anmns.

A,
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It is a relay used in circuit breakers. It is a relay without moving pans,
In this relay the measurement is performed by a stationary circuit.

What is arcing time?

It is the time between separation of the circuit breaker contacts and final
current o be zero.

Are we using any ‘dead time” term for the circuit breaker?

It is the measure of time between final current zero ampere of first
opening and contact touch during subsequent reclosing.

Essentially speaking, is the circuit breaker, a current or voltage
interrupting device?

. It is a current interrupting device.

What is the category given to the circuit breakers having voltage
rating 1000 V?

. Low voltage circuit breakers.

The fauli clearance time of circuit breaker is usually given in few
hours or few minutes or few cycles of A.C. supply voltage?

. Few cycles of supply voltage.

Are you aware of the air pressure in the air blast eircuit breakers?

- In general for ABC " the air pressure ranges from 20 to 30 kg/em”.

Nowadays we arc wilching on to SFs circuit breakers, can you give
any idea about t1 © 2as circuit breaker?

The SFg is the «+ wr hexafluoride gas. This gas is highly non-
inflammable, the ~znsity being five times more than the air, The
pressure used for Lese circuit breakers ranges from 3 to 5 kgfom®,
Name the propertics to be considered while selecting a gas medinm
for a circuit breaker.

The high dielectric strength, non-inflammability, non-toxicity,

The insulation resistance of a high voltage circuit breaker should
be approximately how much?

. About 2000 ML,

The active contacts of a circuit breaker are made up of which
materials?

. These are made of copper tungsten alloy.

The air circuit breaker has SFs as the sre quenching medium?

. No, it has only air as arc quenching medium.

The air blast circuit breakers can stand up to approximately which
capacity of loadings?

It can withstand up 10 20 many KA.
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Can you give any idea aboul the normal capacity of fuse beyond
which it is not used?

Approsimately 100 A, beyond this it is not a good protection system.
Are you having any idea about the operating time for which ABCB
are designed to operate on 400 KV power system.

It is approximately 50 milliseconds.

Define the protective relay?

It may be defined as an electrical device interposed between the main
circuit and the circuit breaker in such a manner that any abnormality in
the circuits acts on the relay which in turn in case of faulty situation
causes the circuit breaker to isolate the circuit.

A relay is supposed of how many important elements?
1t can be of three different elements namely sensing element, comparing
glement and control element.

Can you give any other name to the sensing element?
Yes, it 15 also known as measuring ¢lement.

The distribution line is subdivided inio some clements, name them?
Feeders, distributors and service mains.

What is a Teeder?
A feeder is said to be the conductor which connects the station, generally
generating station, to the arcas to be fed by those stations.

Can you connect load on the feeders or can you take any tapping
from the feeders?

Mo,

What do you known about distribution?

To distribute the electrical energy to the consumers 15 known as distri-
bution, and the conductor from which a number of tappings are taken is
known as distributor

Give some idea about service mains?

Service mains are those which connect the consemer’s terminals 1o the
distributars.

Why A.C.S.R. conductors are used for transmission line?

To increase the wransmission efficiency. For minimising the corona
effect effectively and to increase the mechanical strength of the conductors
the steel wire is used in the central core of the cable,

What should be the properties of good conductor?

Low specific resistance, good mechunical strength, appreciable ductility,
~asily inintable and free from the atmospheric changes,

—II.1||-| J'

{2
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Which system of transmission and distribution will you prefer Tor
a thickly populated area?

Li.G. system (underground system).
What is a balancer?

It is a generator which helps in keeping the potential difference of the
middle wire a balanced one. These are the motor generator sel mechanically
coupled.

What are the different type of balancers?
Rotary and static balancers.
What is a booster?

Itis a series generator the voltage of which is added 1o line to compensate
voltage drop in the line.

Can you name the booster which is connected in feeders?
Feeder booster.

What are the main materials used for overhead line?
The conductor, supports, insulators, cross arm etc,

What is the span? :

. It is the horizontal distance between two adjacent poles.

What do you understand from the ground clearance?

It is the distance between ground and the minimum level of the line
conductor.

On what factor the ground clearance depends?
Volage.

What do vou call the distance between the line conductors?
Line clearance.
What is sag?

It is the distance between the lowest and highest level of the wires in
one span.

Which factors affect the sap?
‘The span, weight of line, wind, thermal stresses of the atmosphere ete.

What do you call the depth of the pole which is buried under the
ground?

Setting depth.

Name the poles generally used for distribution purposes?

Wooden poles, iron poles (steel poles), concrete poles and sometime
LOwers.

What do you know about cross arm?

These are prepared from either stee) or wood and are fixed on the top
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leaving some distance. The insulators etc. are fixed on them. The cross
arm and pole are perpendicular to each other,

Where the wooden poles are used?
Generally in hilly areas where wood is available in plenty.

What are steel poles and what are their classifications?

These poles are prepared from steel. They are rail poles, tubular poles,
and sometimes fabricated poles,

“Can you tell the approximate setting depth of the poles?

- Approximately 1/5th of the pole length,

What do you known about tubular poles?

The poles which have tubular construction. These may have or may not
have the radius in steps or gradual steps, for example, the telephone
poles and street light poles ete.

How the rail poles are prepared?
From the rails.
Where concrete poles are used?

These are used for distribution and transmission purposes. There the
iron bars are embedded so that earth continuity is maintained.

How is the life and appearance of the concrete pole?
It is having long life and better appearance.
What are the towers?

These are used for long transmission and high voliage. These are
fabricated from angle iron and steel sections etc.

What are the types of towers?
Rigid and flexible.

Which are right and flexible towers?

The towers which have four or three legs are known as rigid towers but
the tower which has only two legs is known as flexible tower.

How the wires are supported on the cross arm?
With the help of insulators.
What are the types of insulators?

Pin insulator, shackle insulator, suspension type insulator, egg or stay
insulator,

How pin insulators are supported on the arms?
By means of pin and screws.
Which material is used for insulator?

The material is usually porcelain, glass stealite and sometimes special
composition malerials are also used,
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What is the dielectric strength used for the insulator made of
porcelain? '

Approximately 60 kV/cm of its thickness.

Upto which voltage the pin insulators are used.

Upto 33 kV but can be used upto 50 kV.

What is shackle insulator and where these are used?

These shackle insulators are used to support wires at one side where the
wires take a bend ata particular angle. These are supported on the screws
in the centre with nuts and bolts.

What are the disc insulators or suspension type insulators?

These insulators are used for high voltage transmission. The wires are
supported by three insulators and these are generally in suspended
position.

What is the diclectric strength of these insulators?

Generally these are designed for 11 kV each and generally used for
33000 volts line and above.

Where the shackle insulators are used?

Al dead ends or at comers.

What is egg insulators and where these are used?

- These insulators are of egg shape and are used in stay wire section to

avoid any leakage o earth and also to avoid any danger of shock etc.
What is stay wire?

. These are.generally galvanised steel wires used to avoid bending of pole

due to tension of overhead lines.
What are the advantages of guarding on O.H. line?

- To save the life, lines and any other type of accident due to electricity.

How guarding is helpful?

A5 500n as the wire breaks, and if it is energised, it may be dangerous,
But before coming to ground, it will touch the guard wire which is
earthed, thus this short circuit will trip the circuit breaker in the sub-
station and isolate the line. Thus the life and line both are saved.
Which type of guarding is used for rallway crossing?

Cage type.

Which type of guarding is done on road crossing?

Cradiel type.

What precautions should be taken for erecting the overhead line?

All parts of O.H. line except the current-carrying conductors must be
earthed. The earthing must be done at four paints in a mile.

Name the insulating materials used for underground cables?
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Ans. Oil impregnated paper. ntural or synthetic vulcanised rubber compound,
polythene and polyvinyl chloride, gutia-percha, silk or cotton and
enamel insulations.

2. What are the types of supertension cables?

Ans. H type cables, 5L type cable, HSL type cable.

. Name the exira high tension cables?

Ans. Ol filled cable, gas pressure cable (internal pressure, external pressure
cables).

LIGHTNING ARRESTER

. What for the lightning arrester is used?

Ans. Itis used for the safety from the sky lightning or a surge voliage,

Q. Where it is installed?

Ans. On the top of the building, top of the poles and towers.

. What are the different types of lightning arresters?

Ans. Rod gap arrester, horn gap arrester, electrolytic arrester, oxide film
arrester. thyrite arrester, expulsion type lightning arrester and valve type
RFTESIEr elC.

. What is the full form of PILC, PILCSTA and PILCDTA cables?

Ans.

EJI-

. The most common generation voltages in India are

PILC—Paper insulated lead covered cable.
PILCSTA—Paper insulated lead covered single taped armoured cable.
PILCDTA—Paperinsulated lead covered double taped armoured cable.

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

(a) 440V,66KY, 11KV (b) 440V, 220V, 110V
(e) 11KV,22kV,66kV (d) 11KV, 132KV, 18KV,
The most common transmission voltage in India are
(a) 33KV.I132kV,20kV
(e} 220KV, 430 kY, 500 kV
The towers are of two types
{a} flexible and rigid (b} long and short

{c) thick and thin (d) copper and aluminium

In thickly populated area the distribution lines are drawn using ......
{a) underground system (b) overhead system

(¢} trench system (d) owers.

The service main drawn from pole to the meter is the propeny of

(b} 132kV,220kV, 440 kV
(dy 11KV, 132kV,500kV

10.

1.

13.

14.

s v I s insulators are used for the E.H.T. transmission line
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{a) consumer (b} supplier

{c)} consumer and supplier {d) MNone of the above a, b, ¢
The guard wire is firmly connected with ......

[a) neuiral wire (b} phase wire.

(c) crossarm (d) earth wire.

{a) pin (b} shackle

(c) suspension (d) strays.

The load must not be connected directly on .......

{(a) transmission line (b} distributor

(e) service mains (dy L.T.220 valt line.

. The lightning arrester is used ......

{a) for the safety of the ransformer
{(b) for the safety of the line

(c)} for the safety of the consumer

(d) for the safety of line, connected instruments, apparatus, machines,
and the consumer also.

The lightning arrester is installed ......

{a) at the top of the building

(b} at the boltom of the building

{c} inthe centre of the building

(d) away from the building to be protected.

The...... insulators are used on 132 KV transmission line.

{a) shackle type (b) pin l;-'pé

{c) dise or suspension type (d) egg type.

Generally the porcelain insulators are glazed because . ...

(a) it helps in gliding down of water easily

(b) it improves its appearance

(c) it prevents the absorbing tendency of gases and water vapours

{d) it increases its mechanical strength,

In case of pin type insulators, the petticoats are provided 1o

(a) improve its appearance

{b) to drip out the rain water and to increase the possible conducting
length of the path

{e) to protect the stud from sun lighting.

{d}‘ to protect the stud from wind pressure.

The skin effect ...... with the

{a) increases; increasing

...... of frequency of supply system
(b) decrenases; increasing
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16,

17.

18.

19.

21.

22,

{c) decreases; decreasing (d) increases; decreasing

The transformer al the sending end of the transmission line is connected
in......

{a) star-star (b) star-delta (c) delta-star

State the following statements, whether true or false.
(1) MNuclear energy is not an unconventional source of energy.
{11} Coal broken into fine particles is known as pulvensed coal.
(i1i) The coal generally used in thermal power station has the heating
value approximately S0 to 6500 keal'kg.
(1v) Heating value of coal largely depends upon the size of coal particles.
(v} Bituminous coal is a superior quality of coal.
(vi) The storage of coal which is sufficient to meet 24 hours demand
of the plant is known as *live storage’. &
{vii) Ball mill is used to pulverise the coal.
{viii)

In India, Bharat Heavy Electricals Ltd. is manufacturing thermal
power plants.

{ix} Bhakra Nangal Dam is constructed on Beas.
(x) Koyna dam is in Maharashira.

Which of the following cities is having atomic power station.
{a) Delhi {b) Trombay
(c) Yamuna Nagar (d) Agra.

{d) delta-delia.

Solar cells are made of

(a) copper (b} aluminium () silicon (d) silver.
A single solar cell has ......

(a) 05V (b) 02V ) L5V (d) 2V,
The solar cell output is approximately ..... .

{a) O3 W by 1'W e} 2W (d) 02W,

The generation of power by solar cell has great disadvantage that th
power generalion is ...... .

(a) wery costly
{c) requires more space

(b} very cheap

) (d) requires more labour,
In satellite, source of energy is ......

{a) thermal power system {b) battery

{c) solarcells {d) MNone of the above.

In India, the highest transmitting voltage is ......

(a) 400kV  (b) 11KV (€) 132kV  (d) TS00kV,
Up to which voltage the pin insulators are preferred?

(a} 25kV (b) 11kV (c) 500kVY (d) 1000V.

2.

26,

27.

28,

29,

30.

il.

32

33,

34.
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Name the effect which is resulted becouse of the size of conductor,
frequency of current and the specific resistance of the condugting material.
(a) Corona effect {b) Skin effect

(¢} Thomson effect {d) None of the above.

If the specific resistance of the conductor is increased, what effect does
it result on the skin effect?
{(a) Increasing

{c) Remains the same

(b) Decreasing
{d) None of the above.

In which season the load on the generating power station will be highest?

(2) Summer (b) Winter

{c) Rainy {d) None of the above.
The capacitor bank is installed to ... power factor.

{a) improve (b} decrease

{c¢) keep the same (d) neutralise.

The disadvantages of ransmission line as compared 1o cable system are

{a) atmospheric hazards

{b) atmespheric hazards, exposures to lightening

{c) interference of welecommunication circuits

(d) atmospheric hazards like smoke, ice, fumes, exposures to lightening,
interference of telecommunication circuits, eic.

Werich distribution system is more reliable”

(a) Ring main system {b) Treesystem

{c) Two wire syslem (d) Three wire system

While the bushars are rated, which factor is taken into account?

{a) Current and voltage

(b) Voltage and frequency

{c) Current, voltage, frequency and short time current

{d) Shor time current and frequency.

The sulphur hexafluoride (SFg) is a gas which is used as a interrupting

medium in a contractor of circuit breaker, itis used in the CBs at a pressure
ranging from ......

(a) 1102 kg/em® (b) 3to 5 kelem”

{e) 7to 10 kglem® (d) 10to 15 kglem®

The insulation resistance of the H.T. CBs in no case be less than ......
{a) 2000M0 (b) | ML (c) 1000MQ  (d) 5000 MO

The safe working life of the underground cable is taken as ...

(a) 2 yecars {b) 5 years {c) 40 years (d) 100 years.
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35.

36,

37.

38,

Pole mounting substations are also known as ... substations.
{a) outdoor type (b} indour type

{c) basement type (d) openiype

A circuit breakerisa ...... and ...... device,

(a) switching; protecting (b} switching: measuring
(e) interrupting; measuring (d) Mone of the above.

A circuit breaker serves the purpose of

{a) switching on and switching off under normal working conditions.
(b} protecting the circuit under abnormal conditions of load.

(ch protecting the circuit under faulty conditions i.e., short circuit, earth
fault, overloading etc.

(d) All the above. ;

If the current is flowing/jumping through _..... it is called an arc.
fa) air (b) solids

{e) conductors (d) semiconductors.

CHAPTER 23 |

Electronics

Ans.

Ang,

Ans,

Ans,

Az,

Ams.

Q.

Ans.

INTRODUCTION
What do you understand by clectronics?

. The branch of engineering and science which deals with the flow of

electrons or where the conduction of electrons takes place through gas,
semi-conductor or vacuum.

The Now of clectrons constitutes which effect?

Electric current.

What is the mass, charge and radius of electron?

Mass =9 107 kg; charge = 1.602 x 107" coul; radius = 1.9 % 107"
e,

Can you tell the methods of electron emission?

Thermionic emission, photoelectric emission, field emission, secondary
emission and radioactive disintegration.

What is thermionic emission?
The phenomenon in which the clecirons are emitted from the metal

surface by supplying the thermal energy to it is known as thermionic
CIMIsSI0n.

Name the type of emission in which high velocity beam of electrons
or fons strikes the metal surface and electrons are released?
Secondary emission.

If on an emitter the light falls and liberates free electrons what do
vou ¢all this phenomenon?

Photoelectric emission.

In the Meld emission is the cathode heated up or remains cold?
Cold,
How the field emission takes place?

04
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Ang.

0.

Ans,

0.

Ans.

{2

Ans,

.

Ans.

Q.

Anms,

o

Ans.

.

Anmns,

Q.

Ans,

2.

Ans,

Ans,

Ans,

Ans.
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By applying a high positive voltage electric feld.

Does the free electron in normal state moves or remains standstifl?
Moves.

If these move why these do not come out and current flows th
‘ ro

the substance without applying the electric pressure? =
There is.nl encrgy barrier and the energy acquired by these electrons is
not sufficient to come out, $o it requires extra energy which is given by
means of applying the electric pressure from outside.

What are the methods of heating the cathode?

Direct heating and indirect heating,

Can you give further classifications of heating the cathode?

Direct heating :

{i) Filament type

{ii} Heater cathode type.

Indirect heating : These are three

{u) Pure tungsien filament

() Throiated tungsten filament
(iii) Oxide coated filament.

Which type of heating is preferred nowadays?

Oxide coated filament type.

What is a diode?

It has two elements—a cathode and an anode. The cathode is an emitter

of electrons and a plate surrounding the cathode acts as a collector of
electrons.

What is the use of diode?

As a half-wave rectifier?

Can you use the diode for full-wave rectifier?
Yes, by using two diodes or four as a bridge rectifier.
What material is used for plate?

IHI:I“[IW metallic cylinder made of nickel, graphite tungsten, tantalum or
1non elc,

What is a spare charge?

The dense cloud of electrons surrounding the cathode is called space
charge.

When the anode is at negative potential with reference to cathode
how much current conduction takes place?

No current.

Can a control grid be kept at positive
cathode? N PERERIES te

Mever in use,

Ans,

A,

Ans,

Ans.

Ans,
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VWhat is a rectifier?
The electronic device which converts ALC. inta DUC. 15 called rectifier,

What is a crystal diode?

The PN or NP junction is known as semi-conductor or crystal diode.
What are the uses of triode?

It can be used as an amplifier, oscillator etc.

How much time is the ripple frequency of the A.C. to supply
lrequency?

Twice as the A.C. supply input for 50 o/s it is 100 ¢fs.

What is the ripple factor?

It is the ralio of _l'ippll: voltage to A C. voltage or ratio of r.m.s. value of
AC. component to average D.C. voliage of the wave.

What is the peak inverse voltage (PIV)?

It is the maximum reverse veltage that occurs across the diode,

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

The thermionic values helps in the study of ... ..

{(a) atomic structure (b atomic explosions
(c) behaviour of electrons

{d} internal construction of nucleus.

. The emission in which liberation of electrons is by heat is known as ...

(b} field cmission
{d) secondary emission.

{a) photoelectric emission
(c) thermionic emission

. The minimum energy required to release electron from the surface of a

metal 15 called ...
{a} work function
{c) exciting function

{b) dead function
(d) liminng functiomn.

. In a diode tube the electrons are released by ......

(a) pnd (b} heater {c} cathode (dY anode,
The filament of a thermionic diode can be heated ...
(a) directly only {b) indirectly only
(c) directly or indirectly (d) None of these.

. The cloud of emitted electrons arcund the cathode is known as ...

(b) space charge

{d} neutron charge.

(a) space clowd

{c} electron charge

. The ratio of emission current in amperes o the heating power i watls is

knownas ...
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10.

1.

12.

13.

14,

15.

16,

17.

{n) power factor (b} cathode emission efficiency

(c) anode emission efficiency {d) field emission efficiency.

When the plate of a diode valve is more negative w.r.t. cathode the current
flow is from ......

{a) cathode to heater
{¢) heater 1o cathode

{b) cathode o plate
(d) stopped.

_ In a diode the current flows from ...

{ h] cathede to plate
{d) cathode o grid.

{a) plate to cathode

{e} grid o plate

Generally the diode is used as ...
{a) anamplifier

{e) arccufier

{b) curment inverter
{(d) voliage inverter.

The performance of a triode depends on three main factors ......
{a) anode resistance, transconductance and amplification factors
(b} anode, cathode and grid

(c) anode, cathode and heater

(d) cathode, resistance and amplification factor.

The *bias' term is used in a triode refers ...

(a) areference plate voltage

(b) the potential difference between plate and heater

()

(dy A.C.voliage applied to grid.

The most common cause of failure in a diode mbeis ......

(a) burned out filament (b} open circuit in grid

(c) burned out grid {d) warped plate.

The ratio of the Al, and AVy is known as ......

{a) transconductance {b) secondary conductance
{c) primary conductance (d) bombardment

The ratio of AV and AV is known as ... _
{a) amplification factor (b} thermionic emission
(c) rectification factor {d) peak factor

The tetrode is prefermed instead of triode because of ...

{a) amplification (b) recufication

{c) higher frequencies (d) secondary emission.
When the ions are liberated because of the knocking of high speed
electrons 1o plate, the emission is known as ...

{a) thermionic emission (b} field cmission

{c). photoelectric emission {d) secondary cmission.

19.

20.

2L

23.

24,

26.

2
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The voltage amplification by a single triode is small to increase i, the
output of one triode is given to the grid of second and the output of secoml
to third tridde grid, this phenomenon is known as
{a) single stage amplification
{c) multistage amplification

(b} two stage amplification
(d) None of these.

The valve which has got third grid or suppressor grid between the screen
grid and plate is known as ......

{a) diode (b} tetrode (c) pentode
A semi-conductor is one which ......

{a) isa good conductor of electricity

(b) is a good insulator of electricity

{c} neither a conductor nor an insulator

{d) carry an electric current uninterrupted.
Generally all the semiconductors are ...

{a) monovalent (b) covalent
{¢)} neighter mono- nor covalent  (b) None of these a, b, ¢.
The N type semiconductors are made by adding impurity as
{a) phosphorus, antimony and arsenic

{b) aluminium, boron or selenium

{c) copper, aluminium and carbon

{(d) copper, boron and arsenic.

The p-type semiconductors are made by adding impurity as
{a) aluminium, antimony or arsenic

(b) aluminium, boron or iridium

{c) antimony boron or selenium

{d) copper, carbon and selenium.

The majority carriers in a semiconductor material are
{a) free electrons in P and N type semiconductor

(b) holesin P and N type semi-conductor

{c) free electrons in N type and holes in P type semi-conductor
{d) haoles in N type and free electrons in. gype semi-conductors.
MName the low pass filter from the following
(a) L-type with series L and shunt C
(b) L-type with series C and shunt L
(c) T-type with series L and shunt C

(dy T-type with series C and shunt L.
The capacitor filters are preferred because it gives
{a) large ripple with high voltage

(b} large ripple with low voltage

(d) triode.
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21,

28.

29,

30.

3l

k¥ 3

33.

4.

35.

(c) small ripple without voltage

{d) small ripple with high voltage

(a) isappliedtocathode

{b) is separate from the cathode circuit

{c} showd be a variable D.C, voltage

{d) s equal to the C-bias voltage.

The three phase rectification is preferred because ...

{a) each sccondary winding carries current for 1/3 of a cycle

(b} each primary winding carries current for 2/3 of a cycle

(c) Cu losses are comparatively less

(d) each primary winding carries current for 2/3rd of a cycle, each
secondary winding carries current for 1/3rd of a cycle, and the copper
losses are comparatively low.

Th.’ ham!‘ul_v.-._ffm of secondary emission in a tetrode is eliminated by
using an additional third grid between screen grid and plate, the valve is
known as ......

(a) pentode (b) octode

() triode {d) None of the above,

The peak inverse voliage rating per diede, in case of bridge rectifier, is
cess.. 85 compared to full-wave rectifier,

(a) half (b) twice {c) same (d) triple

The ripple frequency of a full-wave rectifieris...... times the A.C. supply
frequency.

(a) 0.5 (b} 2 () L5 (d) 4.

In case of NPN transistor, negative voltage is needed at the collector.
{a) True {b) False.

In an NFN transistor, positive voltage at the base w.r.1. emitter provides
forward bias.

(a) True {b) False.

Bridge rectifiers are preferred because they require small transformer and
less PIV. .

(a} True (b) False

The cffect of bypass capacitor in am.plifier design is adversely seen on
...... frequency response.
a) low

{c) medium

(b) high )
{d) None of the above.

CHAPTER 24
Winding
INTRODUCTION
@ Which winding is known as closed type winding?
Ans. D.C. armature winding.
@ AL winding is generally termed as which type of winding?
Ans. Open winding.
Q. Name the accessory where the leads of the armature are brought
and soldered?
Ans. Commutator.
2.  How many types of D.C. winding is there?
Ans. Lap winding and wave winding.
. What do you mean by lap winding and wave winding?
Ans. The winding in which the number of parallel paths are equal to the

number of poles, that winding is called lap winding. The winding which
has got only two parallel paths, whatsoever the number of poles may be
is called wave winding.

Which winding is done for (i) high current (ii) high voltage?

(i} Lap winding.

(ii) Wave winding,

How many brushes are there In a four pole (i) lap wound (ii) wave
wound armature?

(i} Four

(ii) Two.

What is pole pitch and coil pitch?

- Thedistance in slots between the centres of two adjacent pales is known

as the pole pitch.

a5
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Ans,

Ans,

Ans.

Ans,

Ans,

Ans,
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The coil pitch is defined as the distance in slots between the centres of
two sides of a coil.

What is back pitch and front pitch?

‘The back pitch is the distance between two sides of a coil at the back of

armature. It is denoted by Y. The front pitch is the distance between
two coil sides of a coil from front side. It is devoted by Y.

The distance between two adjacent coils which in other words is the

resultant of back pitch and front pitch and shown as Yg is known
as what?

Resultant pitch.
According to the movement of the winding, if the armature winding

moves in the direction of the coil that is known as progressive
winding but i it moves in the opposite direction, what do you call

it?

Retrogressive winding.

Can you classify the lap winding?

Yes, itis simplex, duplex, riplex, quadruplex lap winding and multiplex
winding.

What do you know about the multiplex winding?

Itis that type of winding in which two or more of simplex independent
windings are done on the same armature.

What are the advantages of multiplex winding?

. Reduces the sparking, large current is also available, weight of the

winding is also reduced, thin conductor can be used for more line
current.

What are the classifications of wave winding?
Simplex and multiplex, the multiplex includes duplex, triplex and
quadruplex winding.
How brush are placed generally?
|. Parallel to the main field.
2. At right angle to the main magnetic ficld,
3. Inbetween the magnetic field and magnetic neutral axis,

What are the methods of finding out the brush position?
Ring method and degree method.

Name the apparatus used for testing the armature?
Growler,

What are the names of the growler used for testing the armature of
D.C. machine and A.C. stator winding?

Ans.

Ans.

Ans.

Ans,
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For D.C. machine—QOutside growler.
For A.C. machine—Inside growler.

What are the types of A.C. winding?

. Basket winding, concentric winding, flat loop winding, chain winding,

skew winding.

What are the types of coil generally used in A.C, winding?
Mush coil (V shape and U shape coil}, diamond coil and skew type coil.

What is skew winding?

It is a hand winding, a very long coil is prepercd and then kept in slot
and after giving twists it is placed in other slot.

What is the coil group?

A winding has a number of coil groups. In general the groups are equal
to the number of poles.

What do you mean by coil connections and group connections?

It is the éonnection which joins two coils of a group in series. It is also
done as end to start or start 1o end.

Group connections are that connections in which a coil group is connecied
with other group.

What are the types of winding according to the layers, distribution
and balancing?

. These are single layer, double layer, fully-distributed and partially

distributed, balanced and unbalanced winding.

How the degrees per slot are calculated?
First the number of poles are noticed, then total clectrical degrees are
known. Then the degree per slot can be caleulated as

2 Total degrees
Mo of slots

What are the tests to be performed for the winding?

Continuity test, earth fault test, short circuit test, opposite and reverse
connections and then balance Lest,

OBJECTIVE TYPE
MULTIPLE CHOICE QUESTIONS

1. The D.C. armature winding is of the following types ...

{a) lap and wave

(b) series and parallel

(e} series and shum

{d) commutating and compensating.
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2. The wave winding has ...... number of paralic] paths.

10.

(a) two
(e) equal to number of poles

{b) six
{(d) three.

The coils are divided in the followings, according to their construction

(a) V-shape, U-skape, diamond type and skew types

{b) V-shape, U-shape, lap and wave type

(c) U-shape, diamond type and number of conductors

{d) series, parallel and compound type.

The coil side whichis ...... is known as active side.

{a) outside the slot {b) inside the slot

{c) on the commutator {d) on the segments.

The lap winding is of these following types ...... .

{a) simplex, duplex, multiplex

(b) simplex, triplex and multilayers

{¢) duplex, multistrand and multicolour

(d) simplex, duplex, triplex and quadruplex.

The clectric degrees are equal to 360° multiplied by the ......

fa) number of parallel paths {b) number of brushes

{c) number of pair of poles {d) number of poles

Generally for one h.p. three phase induction motor the ...... winding is
used.

(a) loop winding
{c) basket winding

(b} concentric winding
(d) lap winding

. Mostly the ceiling fans are wound with ...... lype coils,

(a) fatloop (b) concentric  (c) diamond  (d) skew.

. Ina3é, 24 slot, 12 coil 4 pole induction motor, the group connections are

made ......

{a) botiom to lop
(¢} one to third coil
In star connection the similar ends are ...

(a) connected {b) notconnected

{c) connected to earth

{(d) short circuited with starting terminals.

The distance between the two coil sides of a coil in terms of slots 15 known

(b) top to top
(d) coils are not connected.

{a) distribution factor
{c) form factor

{b) coil span factor
(d) p=ak factor

12.

13

15.

16.

17.

18,

19.

20,

21.

.

e
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The distance between top and bottom sides of a coil, measured around
the back of the armature, is known as
(a) back pitch
(c) commutator pitch

(b} front pitch

(d) pitch factor

The distance between the starts of two consecutive coils measured in
terms of slots is known as
{a) back pitch (b) front pitch

() wind ng pitch {d) commutator pitch
The coil which does not serve any electrical purpose is called
(a) dummy coil {h) short circuited coil
{c) unbalanced coil {d) distributed coil

The unequal values of emfs generated in different parallel paths give rise
to resultant emf which acts across the armature winding. This un-
balancing produces circulating current and losses even w"hout load. To
overcome this difficulty the ...... are wsed,

(a} equalizer connections
{c) sliprings

{b)} groupconnections
(d) series connections

The winding in which the coil slots do not occupy all the circumference

of the armature is known as .. ... distributed winding.
{a) partially (b} fully
{c) half (d) None of the above.

When a reconnection method is adopted for a voltage change it must be

kept in mind that veliage per coil or per turn be approximately if not
exactly

{a) same

(b} ‘half {c) double (dy 110V.

The winding in which spiral coils are used is known as spiral winding,.
This winding is extensively used for armature winding of

(a) alternators (b A.C. motors
{c) DE gencrators {d) rectifiers.

The chorded windings are preferred because it ... the shape of sinusoidal
waveform.

() improves (b} deteriorates

{c) cuts off {d) None of the above.
Which type of chorded winding is preferred?

{a) Short pitched (b) Long pitched

Copper and labour cost is decreased in ......

(a) short pitched winding {b) long pitched winding.
The whole coll winding has one coil group per pele per phasc.
fa) True (b) False.
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23. The third harmonics of the waveforms have its frequency equal o ...
times the frequency of fundamental harmonic. -

(a) three (b) two (c) six (d} nine. AHSWE IS Tﬂ
24. Inthe overhang the eddy current losses are negligible, therefore, the edd - -
current loss factor for the overhang is ...... 0 h] Ect ive Tv PE
 (a) 038 (b) 0.5 (€) unity (d) 0.01 i i ions
25, If the number of coils per group are in whole number the grouping is said M u Itl p IE Chnlce Q UESt

10 be an even grouping, but if the coils per grouping are in fraction the
grouping is called . .....

(a) phase grouping (b) even grouping
(c) odd grouping (d) None of the above. Chapter 1 Page 6
l. ¢ 2. a 3. a 4, a 5.0
6, d 7. d £ b 9. d 10, d
Chapter 2 Page 10
l. ¢ 2. b 3.0 4. d. 5. b
6. a 7. b g c 9. b 10. d
-ﬂhﬁpllrﬂ Page 15
1. d 2. d 3 b 4, ¢ 5. ¢
6. a 7. b -8, a 9 a 10. a

11. chms, amp, walts, coulombs, kWh.
12. ammeter, voltmeter, frequency meter, p.f. meter, wattmeter
13. T.T.T.T.F.

I14. energymeter, thermometer, megger, carth tester, voltmeter.
15. ¢

Chapter 4 Page 20
l.:e 2 b 3 b 4 b 5 d
6. c T. ¢ 8 b 9. b 10. a
1. b 12. d
13. phase wire, installation, hanging, D.B., ncutral link.

' Chapter 5 Page 29
l. b 2 a 3. a 4. a 5. a
5 d 7. b £. b 0. a 0. b
11. b iZ. ¢ 13. a 14, d 15. a
16. ¢ 17. a 18. & 19. b 20. b
2l. ¢ 22. b 23. b

an
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> 16, d 17. a (3. b 1% a M n
24. (a) increases (b) inversely 21. a 22, d 23. b 24, d 25, d
(¢) opposile (d) sum .
(e) increases (f) f;nnductivilr Chapter 11 Page 109
current X resistance {h) kWh or unit
Eﬁ" St v () i I - 2. b 3 a 4. a - Al -
25. a 26. a 27. a 28. b 29, d 6% 7. d 8.4 » & 10. b
10 d . e 12. b 33 a 34 a 1L EH}PWIT{E}TNJF{E}F
35. b 6. b 37. a 38. d 39. a 12. (a} 275V (b) 1BV
a0, b al. ¢ 42. ¢ 43. d (c) 1280 (d) mud space
. (e) ‘separator {f) buckling
Chapter 6 Page 36 - (g} boosting {h) pases
L& T 4 3 d PR 5 u (n D.C. {j) increases
6 T c 2 e 9 b 10 b 13, (a) increases (b} chemical, electrical
1. ¢ 12. b 13. a 14. b 15. b {c) local action (d) amalgamated
16, a 17. & 18, ¢ 9. ¢ 200 4 {e) Daniell cell ;
21. d 22, C 23. a 24. b 25. ¢ 4., (@ TMEFE)TWTEIFOTETHFOHTHT
15. (a) negative with negative (b} Mo
Chapter 7 Page 49 {c) Mo in reverse direction {d) cormect
1. a 2 b i h 4. d 5 a {e) yes, varies from 10 to 20 mm.
6. b T.© B. b 9. ¢ 10. a 16, a ITh.2IMFOQ) T FOVIT (T (i) Flviad T (vind T (x) I
11. b 12. a {(x)F
Chapter 8 Page 63 Chapter 12 Page 122
I. b I 3. c 4. ¢ 5. a 1. & 2.d 34 4. a 5 a
6. b 1. € 8 d @ ¢ 10. a h. & 7. 4 B e L 10 a
1. b 12. ¢ 13, b 14, a 15. a I1. b 12. a i13. b 4. b i5 d
16, ¢ 17. a 18. a 19, a 20. b 16. d 17. a I8 ¢ 19. d 20, a
2. a 2. b 23. a 24, d 25 a 1. ¢ 722. d 23, d 74. a 25 d
26, d 27. a 28, a 20. a
Chapior D Fage 74 10, (MFMTEF@TE@T
1. a 2. d 3. a 4, ¢ 5. ¢
6. b 7. b 8. a 9, b 10, b Chapter 13 Page 139
11. d 2 ¢ 13. b 14. b 15. ¢ .
16. a 17. b 8. a 19, a 20, a é‘ E f, 3 g' : ';' 2 1:' :
2. d o 6 2. ¢ 24. 8 g il a 12. d 13. b 1, c 15. b
26. d 21 & 28. b 29. b 30. b 16. b 17. b I8, a 19, o 20. d
2l. ¢ 2. ¢ 23 a 24. b 25. o
ﬂhaptur 'HJ Fagﬂ = 26. b I a 28. a 29. a 3. od
1. a 2. b 3.0 i 5. & 31. a 32. a 33. b 34. a 35. b
6. 2 1.a §. a %0 10. :: 6. b 7. a M. b 19, ¢ 40, a

1. e 12 b 1. ¢ 14 15,
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1. b 12. b 13. a 14. ¢ 15, b
324 Viva Voce in Elecirical Engineering 16. ¢ 17, & 15. d 19. b 20. a
2. ¢ 2. d 23. d 4. b 25 a
+]. b 42, d 43 b 44. d 45 ¢
46, d 47, d 48, a 49. ¢ 50 'e Chapter 17 Page 213
I - 52, a 53, a . b 25 d
; 2. b " .
56. @ 57, d 58, c 59. d 60. d ;. 3 7 a : : ; ; jf{ :
618 @.b S Shom 1. d 12. d 13. a 14, a 5. b
63. (W EMTEIFMFETOHT@FMRFOFHF 16 b 17. ¢ 1% b 19. b 0. d
6. () T (b) F () F(d) F(e) F(A T{g) T THFGT 21. a 1. e 2. b 2, ¢ 25, 3
67. (a) Rate of change of flux x No. of conductors 26. F *1. F 8. T 29.T 30, F
(b) Compensated winding {c) Rocker
{d) brushes {e)} collect Chapter 18 Page 236
() insulated (g) mica l. b 2. a i b 4.d 5. b
f!1] helps {1} soldered b a 7. b E b A, a 10, d
() wave 1L b 12. a 13. ¢ 14. a 15. d
68. a 69, a 70. d 7. d 72. a 16, & 17. d 18 d 19. b 0. b
13 ¢ . @MFBITERFATEeT 21 © o 2% b 24. d 25 ¢
Eh!pl&l‘ 14 Pﬂﬂﬂ 160 chupmr 19 F'agEl 263
I. d 2. b b 4, ¢ 5. a
1. d Z. b 3 a 4. ¢ 3. d
6 a 7. b 8 c 9. a 10. ¢ £ o 7 a £ d 9 b 0. &
11, ¢ 12. ¢ . 13, ¢ 14. d 15. b 1. b 12 e 13 b i 15. k
6. (T TEFDFEFOHFETMFHTHT 16 b 17. ¢ 18, d 19. ¢ 20, b
17. b 18. a 19. © 20. b 21. (a) Insulation resistance {b) uneven
Chapter 15 Page 176 (€} ML {d) 160 r.p.m.
(e) zero (f) infinity -
1. a 2. a 3. a d. b 5 b [E-} hand driven {h} SO0 W
6. b 7. b g d g e 10. ¢ G) 1000V Gy low
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