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Describe two bright one dark lamp method of synchronization of two alternators. Explain
the concept of an infinite bus system.

A 3-phase, 16-pole synchronous generator has a resultant air-gap flux of 0.04 Wb per
pole. The flux is distributed sinusoidally over the pole. The stator has 2 slots per pole per
phase and 4 conductors per slot are accommodated in two layers. The coil is 150°
electrical. Calculate the phase and line induced voltages when the machine runs at 375

rpm.

What are the main causes of hunting? With suitable phasor diagrams, explain about the
effect of increased load on constant excitation in synchronous motor,

A salient pole synchronous motor has xd = 0.75 pu and xq = 0.5 pu. It is connected to
bus-bar of 1.0 pu voltage while its excitation is adjusted to 1.2 pu. Calculate the
maximum power the motor can deliver without loss of synchronism, What minimum pu
excitation will be required for the machine to remain in synchronism while delivering
full-load torque?

Explain the operating principle of a single-phase induction motor,
Write working principle, advantages and application of (Any Two)
a) Stepper motor

b} Universal motor

¢} Reluctance Motor
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Brigfly describe how the damper winding behaves during starting and when the machine
is in| synchronous speed.

In al 50 kVA, star connected 440 V, 3 phase, 50 Hz alternator; the effective armature
resistance is 0.25 {/phase. The synchronous Ieactance is 3.2 (/phase and leakage
reacfance is 0.5 (/phase. At rated load and unity power factor. Determine: (i) internal emf
(i) po-load emf (iii) percentage regulation at full-load (iv) value of synchronous

Synchronous motor is not self-starting. Justify the statement with necessary diagram, List
diffetent methods used to start a synchronous motor.,

A 1500 kW, 3-phase, star-connected, 3.3 kV synchronous motor has reactance of
Xa ={4.01 Q per phase and Xq = 2.88 Q per phase. All losses may be neglected. Caleulate

the ekeitation emf when the motor is supplying rated load at unity pf. Also calculate the

maximum mechanical power that the motor can supply with excitation held fixed at this
value

Explgin the double field revolving theory of single-phase induction motors.
Write short notes on: (Any Two)

8) Reluctance motor
b) Stepper motor
¢) Capacitor start motor

*hw
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. Why we need to perform parallel operation of two alternators? Explain dark lamp method

of synchronizing an alternator with the Busbar.

A 3-phase, 1500 kVA, star connected, 50 Hz, 2300 V alternator has a resistance between
each pair of terminals as measured by direct current is 0.16 €. Assume that the effective
resistance is 1.5 times the ohmic resistance. A field current of 70 A produces a short-
circuit current equal to full- load current of 376 A in each line. The same field current
produces an emf of 700 V on open circuit. Determine the synchronous reactance of the
machine and its full load regulation at 0.8 pf leading.

. Explain how synchronous motor adjust itself for the change in load. Elaborate the effects

of change in excitation of synchronous motor on armature cutrent and power factor with
proper diagram.

A 75 kW 400 V, 4-pole, 3-phase star connected synchronous motor has a resistance and
synchronous reactance per phase of 0.04 Q and 0.4 Q respectively. Compute for full load

0.8 pf lead the open circuit emf per phase and mechanical power developed, Assume an
efficiency of 92,5%,

. Explain the operating principle and their applications of permanent split phase capacitor

induction motor and capacitor run capacitor start induction motor with proper diagram.

Write short notes on:
a) Servo motor
b) Stepper Motor
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- What happens when electrical load is connected to the armature of the synchronous
generator? Explain the effect of armature reaction on the terminal voltage of an alternator
at (i) Unity power factor load (ii) lagging power factor and (iii) leading power factor load.
Draw relevant phasor diagram.

2. What is meant by hunting in a synchronous motor? Explain in details and what is done to
minimize it.

3. A synchronous motor absorbing 60 kW is connected in parallel with a factory load of
240 kW having a lagging p.f. of 0.8. If the connected combined load has a p.f. of 0.9,

what is the value of the leading kVAR supplied by the motor and at what p.f. is it
working?

4. State and explain double field revolving theory of single phase induction motor with
detailed diagram and explain any one starting method.

3. The main winding and starting winding of a 50 Hz capacitor start single phase induction
motor have impedances as follow:

Main winding: (3+j3) ohm

Starting winding: (7.5+j3) ohm
Calculate the value of capacitor to be connected in series with the starting winding 1o
produce a phase difference of 90 degree between main winding current and starting
winding current at starting. Also calculate the Percentage change in starting torque.

o
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Is it possible that the terminal voltage of synchronous generator (alternator) be greater
than internal generated emf ? Explain with proper phasor and diagrams. Also describe
the effect of armature reaction in resistive and inductive loading with proper
diagrams.

A 3-phase star connected alternator is rated at 1500 kVA, 12000 V. The armature
effective resistance and synchronous reactance are 2Q and 2350 respectively per
phase. Calculate the emf generated and percentage voltage regulation for a load of
1250 kW at power factors of : (i) 0.75 leading (ii) 0.75 lagging.

Derive the power angle characteristics of salient pole svnchronous machine and also
derive condition for maximum power.

A 3-phase, 5 kVA, 208 V, 4 —pole, 50 Hz star connected synchronous motor has
negligible armature winding resistance and synchronous reactance of 8 ohm per
phase. It is operated from the 3-phase, 208 V, 50 Hz power supply and field excitation
is adjusted to that the power factor is unity and the motor, draw a power a 3 kW from
the supply.

(i) Find the back emf (or excitation) voltage and power angle.

(ii) Keeping the excitation voltage constant, the power angle is increased by 20% due
to increase in load on the shaft. Calculate the new armature current and power
factor,

Explain the working principle of single phase induction motor and draw its torque-slip

]

[3+3]

(6]

[5+2]

8]

characteristics, Explain one of the starting method. [3+2+2]

Write short notes on DC servo motor,
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b)

b)

b)

Explain armature reaction in an alternator along with its effects,

A 3-phase delta connected alternator is rated at 1600 kVA, 13.5 kV having per phase
armature effective resistance and synchronous reactance of 1.5 Q and 3 Q per phase
respectively. Calculate the voltage regulation for a load of 1.28 MW at (i) 0.8 pf
lagging (ii) 0.8 pf leading.

Explain the variation of armature current and power factor for different values of
excitation current in a synchronous motor with suitable figures and phasor diagrams.

A 3-phase 9 kVA, 320 V, 4-pole, 50 Hz synchronous motor has negligible armature
winding resistance and synchronous reactance of 7.2 ohm per phase is operated from
a 3-phase 320 V., 50 Hz power supply and field supply is adjusted so that power factor
is unity and motor draws power of 4.6 kW from the supply,

(i) Find back emf and power angle.

(i1) Keeping excitation voltage constant, load on the shaft of motor increased so that
load angle increases by 25%. Calculate new value of current drawn by the motor
and power factor,

Describe the construction and working principle of

(i) Reluctance Motor  {ii) Hysteresis Motor

A 250 W, 230 V, 50 Hz single phase capacitor start induction motor has the following
constants for the main and starting windings.

Main Winding: Zan=(4.5+;3.71Q

Starting Winding: Z.=(9.5+3;3.5)0

Determine the value of capacitor to be connected in series with starting winding that
will make the main and starting windings current in quadrature at starting.
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t. Define the pitch factor and distribution factor and their significance in svnchronous
machine. Derive the e.m.t equation of an alternator. [4+4]

2. A 3-phase, star-connected, round-rotor synchronous generator rated at 10 kVA, 230V has
an armature resistance of 0.5 ohm per phase and a synchronous reactance of
1.2 ohm per phase. Calculate the percentage voltage regulation at full load at power
factors of (a) 0.8 lagging, (b) 0.8 leading, (c) determine the power factor such that the
voltage regulation is zero on full load. [2+2+2]

3. A synchronous motor can operate as bath inductive and capacitive characteristics. Justify
this statement with relevant phasor diagrams. 7

4. Salient pole synchronous motor has reactance Xy = 0.8 pu, X3 = 04 pu. It is a
3-phase, 50 MVA, 11kV, 50 Hz. Motor draws rated current at a supply power factor of
0.8 lagging. Rotational losses are 0.15pu and armature resistance losses are neglected.

a) Calculate the excitation voltage.
b) Find the power due to field excitation and that due to the salience of the machine.
c} If the ficld current is zero, will the machine stay in synchronism, explain why? (7]

5. Why is single-phase induction motor not self-starting? What are the various starting
methods of the single-phase induction motors? Explain any two methods in detail. [2+1+3]

6. A 50 Hz split phase induction motor has a resistance 50 and an inductive reactance of
20 £2 in both main and auxiliary windings. Determine

a) the value of resistance
b) capacitance to be added in series with auxiliary windings to send the same current in
each winding with a phase difference of 90°. [6]
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. What is meant by armature reaction in synchronous generator? Discuss the effect of

armature reaction on its emf when the load is resistive, capacitive and inductive.

A three phase-star-connected synchronous generator has effective resistance and
synchronous reactance of 1.6 ohm and 35 ohm respectively per phase. Determine the
percentage regulation and power angle for a load of 1320 kKW at power factor of (2) 0.8
lagging and (b) 0.8 leading when the rating of the machine is 1650 kVA and 13.8 K.V,

Explain why synchronous motor does not have self-starting torque? Write starting
methods and explain the damper winding starting method.

A 3-phase, 11 kV, 50 Hz, 10 pole, 200 kW star connected salient pole synchronous motor
has X3=1.2 p.u. and Xg = 0.8 p.u. It operates at 0.98 power factor leading. Determine the
internal emf and load angle.

Explain the double field revolving theory for single phase induction metor. Write starting
methods and explain operating principle of the capacitor start and run motor.

The equivalent impedances of the main and auxiliary windings in a single-phase capacitor
start motor are (15 + j22.5) € and (50 + j 120) Q respectively, while the capacitance of
the capacitor is 12 pF. Determine the line current at starting on a 230 V, 50 Hz supply.
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. @) What are the different conditions to be satisfied for parallel operation of alternators?

Describe in detail the full process of synchronization using dark lamp method.

b) The data obtained on 100 kVA, 1100V, Y-connected. 3-phase alternators are:
DC resistance Test: Voltage between lines 6V DC, current in lines = 6A
Open Circuit Test: Field Current = 12.5 A DC, line voltage = 420 V AC
Short Circuit Test: Field Current = 12.5 A DC, line current = rated current
Calculate the voltage regulation of alternator at 0.8 p.f. lagging, Take effective
resistance to be 1.667 times of DC resistance.

a) State the characteristic features and application of synchronous motor. Explain the
effect of excitation on armature current and power factor on synchronous motor with
diagram.

b) A 4KVA, 110V, 50Hz, 3 phase star comnected synchronous motor has
Xd = 3 ohm/phase and Xq = 2 chm/phase, when the motor is delivering full load at
0.8 pf. lagging at rated voltage. Calculate the excitation emf, load angle and
maximum power that motor can develop.

- a) A 250 KW, 230 V, 50 Hz, capacitor start motor has following impedance; Main

Winding, Zm = (4.5 + j3.7) ohm and Auxiliary winding Za = (9.5 + j3.5) ohm,
Determine the value of capacitor to be connected in series with auxiliary winding that
will place main and auxiliary winding currents in quadrature at starting,

b) Write short notes on:
(i) AC Servomotor
{ii) Hysteresis motor

FHk
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. a) Discuss the construction and principle of operation of a three pha-ae synchronous

generator. [7]

b) 3 phase star connected, S0Hz synchronous generator has direct axis and guadrature
axis reactance of 0.6 pu and 0.45 pu, Draw the phasor diagram at full load 0.8 lagging and
hence calculate. (i) load angle (ii) 1d and lq (iii) open circuit voltage (iv) voltage
regulation Resistance drop at full load is 0.015pu. [7]

. a) Explain the principle of operation of shaded pole motor. : 6]

b) A three phase, star connected 1500 KVA, 13 KV, alternator has armature resistance of

0.9 ohm per phase and synchronous reactance of 8 ohm per phase. In each of the

following cases if the alternator is supplying rated full load current at rated terminal
voltage. Calculate emf generated and voltage regulation in each following cases:

i) unity P.F.

ity 0.8 P.F. lagging 8]
. a) Why are the single-phase induction motor not self-starting? How these can be made
self starting. Explain one of them. [6]

b) Explain how the damper winding on the rotor pole of a 3-phase synchronous motor
can be used to make the motor self starting. [6]
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. &) Inwhat circumstances, terminal voltage of a three-phase synchronous generator could

be less than or more than the internal induced voltage? Explain with circuit diagram
and phasor diagram. -

b) A 3-phase, IOKVA, 400V, 50Hz star-connected synchronous alternator supplies the
rated load at 0.8 power factor lagging. If the armature resistance is 0.5Q and
synchronous reactance is 102, find the power angle and voltage regulation. -

a) State the characteristic features of synchronous motor and explain how a synchronous
mator can be operate to draw lagging current as well as leading current.

by A 6600V, 2MW, 3 phase star connected synchronous motor has Xd=5 ohm/phase and
¥g=3.] ohm/phase. Neglecting all losses. Calculate the excitation e.m.f. when the
motor supplies rated load at 0.8 p.f.

. a) A 250 W, 230 W, 50 Hz, single-phase capacitor start Induction motor has the

following constants for its main and starting windings:

Z..=(4.5+] 3.5)Q and 7~(9.5+3.5)C2 Determine the value of the starting capacitor
that will place the main and starting winding currents in quadrature at starting,

b) Explain the operating principle of split-phase capacitor start motor.

Sk
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1. a) Explain load characteristics of synchronous generator. Why terminal voltage of a
synchronous generator is greater than internal generated emf (E) in case of capacitive
load? Explain with the help of armature reaction and phasor diagram.

b) A 3-phase, star connected synchronous generator is rated at 1.5 MVA, 11kV. The
armature effective resistance and synchronous reactance are 1.2 £} and 15 Q
respectively per phase. Caleulate the percentage voltage regulation for a load of
14375 MVA at i) 0.8 p.f. lagging and i) 0.2 p.f. leading. Also find out the p.f at
which regulation is zero.

2. a) A synchronous motor can operzie g5 both inductive and capacitive characteristies.
Justify this statement withvrelevant diagrams.

B) A 25 MVA, 3-phase star connected 11 kV, 12 poles, 50 Hz salient pole synchronous
motor has direct axis reactanée of 48 ohm and quadrature axis reactance of 3.5 ¢hm
per phase. The armaiure resisiance being negligible. At rated load, unity power factor
and rated voltage, Determine,”

(i) Excitation Voltage = st s
(1) Maximum value of power angle and mneapundmg power

3. a) Explain the operating principle of stepper motor and list their application.

b) Explain the operating principle and Speed-Torque Characteristics of Single Phase

Capacitor start Capacitor run-Induction Motor with suitable diagram.

* %K
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a) State the required conditions for the parallel operation of alternators. Also explain
synchronizing process by three lamp method with neat sketch.

b) A slar comnected 50 KV A, 440V, 50 Hz alternator has effective armature resistance of
0.25 Q per phase, Synchronous reactance ig 3.2 Q per phase and the lezkage reaclance

is 0.5 ) per phase. At rated load and unity power factor, Determine:

(i) Internal emf
(ii) No-load emf
(ili)Percentage voltage regulation al full load

) In what manner does a synchronous mater adjust itself to an inereasing shaft load?

h) A 3.3KV,50 117 star connected synchronows motor has a synchronous impedance of
08 +jis5 QI is synchronized 10 3 3 ¥V main from which it is drawing 750 kW at
an excitation emf of 4.27 kV (line). Determine the armature current, power factor and

power angle. Also find the mechanical power developed. If the stay load loss is 30
W, find the efficiency.

) A 230V, 50Hz, 4pole, class A, Single phase induction motor has the following

parameters Tim = 2.51€%, iy = 7.81 ©, X = 150.88 ©, Xim = 462 Q, xa' = 4.62Q.
Determine the main winding current and power factor when the motor is running at a
slip of 0.05.

b) How does double revolving field theory, describe the operation of single phase™

induction motor? Explain with proper diagrams and expressions.

EE S
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1. a) Define the pitch factor and distribution factor and their significance in synchronous

B
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AsgumesuBable data it nebe Kary, &

maching. Derive the e.m.f equation of an alternator.

b) Three lamps can be used for synchronization of two alternators. Explain it with proper

justification.

a) Explain power angle characteristics of cylindrical rotor machine.

b) A four pole, single phase, 120 V, 50 H; induction motor gave the following standstill
impedances when tested at rated frequency. Main winding: 7, = (1.54j4) ohms.
Auxiliary winding: Z,= (3-+j6) ohms. If an external capacitor of 1000uF is inserted in
series with the auxiliary winding to obtain higher starting torque. Calculate the

percentage increase in starting torque.

with detailed diagram.

b) "synchronous motor is not self starting" Explain it with proper justification.

ok
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a) State and explain the double field revolving theory of single phase induction motor
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1. a) Why the terminal voltage (V) of a synchronous gencrator is greater than the internal
generated emf (E) in case of capacitive load? Explain it with the help of armature
reaction and phasor diagram. [8]

b) Explain the various factors which will affect the regulation of an alternator. [6]

2. a) Explain the functions of damper winding provided on pole face of rotor of a
Synchronous motor. [6]

b) A 30 MVA, 3 phase star connected 11 KV, 12 pole 50Hz salient pole synchronous
motor has a direct axis reactance of 55 ohm and quadrature axis reactance of 4 ohm
per phase. The armature resistance being negligible. At rated load, unity power factor
and rated voltage. Determine (i) Excitation voltage (ii) The maximum value of power

angle and corresponding power. _ [6]
3. @) Explain why single phase induction motor is not self starting? Also explain working
principle and application of permanently split phase capacitor motor. o [3R5]
b) Explain operating principle of single stack stepper motor. ; 6]
EET
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- a) What are the conditions to be fulfilled for operating two 3-phase alternators in
parallel? Explain the process of synchronizing two alternators by three lamp method, [7]

'b) A 3-phase, star-connected 3-phase synchronous generator is rated as 1500 kVA,
11kV. The armature winding resistance is 0.8 ohm per phase and synchronous
reactance is 4 ohms per phase. If the generator is supplying power to a three phase
balanced load of (80+j60) ohm pet phase at rated terminal voltage, calculate emf
generated and voltage regulation. Is the generator overloaded OR wnder-loaded?
Calculate the percentage by which it is overloaded OR under-loaded. [7]

2. a) Explain the effect of varying excitation on armature current and power factor in a
% synchronous motor. Draw V curves and state their siomj icance. [7]

b) A 660 V, 3-phase, star-connected synchronous metor draws 50 kW at power factor of
0.8 lagging. Find the new current and power factor when the back e.m.f increases by

25%.The machine has synchronous reactance of 3 Q and effective resistance is
negligible. [7]

Ly
=)
S

Explain the double revolving field theory for operation of single phase induction
mator. .

[6]

b) Explain the construction and working principle of stepper motors. Also give some of
its applications, : (6]

ok
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.. .a)

b)

b)

b)

Define armature reaction. Discuss the nature of ammature reaction of an altemator for
lagging, leading and unity power factor load. -
A 3-phase star-connected alternator is rated at 1500 kVA, 12000 V. The armature

effective resistance and synchronous reactance are 2 £ and 25 Q respectively per
phase. Calculate the emf generated and percentage voltage regulation for a load of
1250 kW at power factors of: (i) 0.75 leading (ii) 0.75 lagging.

Explain how a three-phase synchronous motor can be operated to draw lagging as
well as leading current from the source. :

A 3-phase, SkVA, 208V, 4-pole, 50 Hz star connected synchronous motor has
negligible armature winding resistance and synchronous reactance of 8 ohms per
phase. It is operated from the 3-phase, 208V, 50Hz power supply and field excitation
is adjusted to that the power factor is unity and the motor draw a power of 3 kW from
the supply.

i) Find the back emf (or excitation) voltage and power angle.

ii) Keeping the excitation voltage constant, the power angle is increased by 20% due
to increase in load on the shaft. Calculate the new armature current and power
factor.

The main winding and starting winding of a 50 Hz capacitor start single-phase
induction motor have impedances as follow:

Main winding:  (3+3j) chm
Starting winding: (7.5+j3) chm

Calculate the value of capacitor to be connected in series with the starting winding to
produce a phase difference of 90° between main winding current and starting winding
current at starting. '

Write short notes on:
i) AC servo motor

i) Stepper motor

LRSS

[6]

(8]

(6]

(8]

[6]

[2x3]
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1. a) What is meant by armature reaction in synchronous generator? Discuss the effect of _
rmature reaction on its emf when load 1s resistive, capacitive and inductive. (8]

b) A 3-phase, star-connected, 60 KVA, 400V, 50 Hz alternator has effective resistance
of 0.25 Q/ph. The synchronous reactance is 3.5 C/ph and leakage reactance is 0.75
Qy/ph. Determine at rated load and 0.8 lagging P.F (i) the internal emf E;, (ii) the value

of armature reactance which represents armature reaction. [6]

2. a) How armature winding curreni and power factor of synchronous motor varies at
.+ different vaiuesrn_::f."_fi_ald.ﬂxcitatiﬂn-imr;em:.Explain-.it with-neat diagramin detail. [8]

b) "Power angle characteristics of non salient pole synchﬁnousmachina is not valid for
salient pole synchronous machine". Justify the statement. : - _ [4]

3. a) What is double field +evolving theory in single phase ind ~tion motor? Explain the
 operation of single pt-s¢ induction motor through its equiviient cirouit. - 8]

b) Explain the principte u:{ operation of Single phase Reluctancemotor. . . ., [6]

R
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1. a) What is armature reaction? Explain the effect of armature reaction on the terminal
voltage of an alternator at (i) Unity power factor load (ii) Leading power factor load and
(iii) Lagging power factor load: Draw relevant phasor diagram. . [8]
b) A 3-phase, 5 KVA, 208 V, é-pole, 50 Hz star connected synchronous machine has
negligible stator winding r&d’rstmc& and synchronous reactance ¢f 8Q/phase. The
machine is operated as ganarii}ﬁi- 1ﬁ parallel with 3-phase, 208 V and SGHz supply. Then, [6]
i}y Determine the excitatign vnltage and power angle when maeh;ne is delwe:rmg
rated KVA at 0.8 pf iaﬂ _ing
ii) If the excitation is incrs aaed by 20% without changing prlme mwm‘ p-nwer find
the stator current and p f.'ﬁr facmr oo
2. a) Explain why the sgmchmnnus mntor is nat self starting and explaui damper winding
‘method of starting of synchmnws ator. : 6]
b)) A20MVA,3 phase star conngéted:1 1KY, 12 pﬂle 50Hz salient pule ajmuhrmnus motor
has a direct axis reactance of; aﬂ'eﬁiﬁ] and quadrature axis reactance c:f“ 3 ohm per phase.
The armture resistance being 3 5% igible. At rated load, unity power factor and rated
voltage determine (i) Exu[a.tl,ﬂ Lvoltage (b) The maximum value of-power angle anq
corresponding power. Rl [6]
3. a) A2/3HP, 230V, 50Hz, G~pﬂl§ '1 Te phas&: induction motor has fmlluwmg parameter:  [7]

b)

Rl = 3.04 ohm, X1 = 6.2 ohm, g
R.' = 6.26 ohm, X' = 2.12 ohmi_‘;%!o -load loss = 12’? watts.
The motor is operating at 4%

Determine: (1) Motor speed {iij u‘-t current and power factor (iii) Output power

Explain the operating principha ﬂ:apacxmrs start and run single phase |nduct1cm motor. [T]

*
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a) Why terminal voltage (V) of a synchronous generator is greater than internal generated
emf (E) in case of capacitive load? Explain with the help of armature reaction and
phasor diagram,

b) A 3-phase, 5kVA, 208V, 4-pole, 60 Hz, star connected synchronous generator has

negligible armature winding resistance and synchronous reactance of 10 chms per
phase. The generator is first connected to an infinite bus of 208V, 60 Hz

i) Determine the excitation voltage and the power angle when the generator is
delivering rated kVA at 0.8 pf lagging? W

i) If the field excitation is now increased by 15% (keeping turbine power constant),
' find the stator current, power factor, active and reactive power constant,

a) Why three phase synchronous motar is not self starting? Explain the method of starting
with damper winding,
b) A 3 phase, 10 MVA, 2300 V, 60 Hz synchronous motor has Xs = 0.9 pu and negligible
stafor resistance. The motor is connected to infinite bus. If terminal voltage,
t= 2300 V<0 and excitation emf E=3450V<120. Determine power transfer and
power factor of machine. Also draw phasor diagram.

. @) A single phase induction motor has Ri=2Q, X;=X,'=3.10, R;'=1.98 Q and

Xmeg=40.17 €2, If the motor is supplied from 240 V signal phase ac supply, determine
input current, power factor and torque developed by motor.
b) Explain any two:

i) Capacitor start motor
ii) ac servo motor
it} Reluctance motor

L ]

(6]

[6]

[6]

[6]
[4x2]
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1. a) Explain the dark lamp method of synchronization of an alternator with airehd‘w_.r
running alternator. . [8]
b) A 50 Hz, 3 Phase, 500 V, star connected synchronous generator with salient pole rotor
has Xd = (.1 Ohm and Xq = 0,075 ohm. Armature winding resistance is 0.1 chm. The
generator supplies 100A at 0.8 pf lagging. Calculate the excitation emf, - [6]
2. a) Justify, Synchronous motor is not self starting. Explain any two starting methods of
synchronous motor, _ [2+4]
b) Explain power angle characteristics of cylindrical rotor machine. [6]
3. a) Discuss the procedure to determine the parameters. of equivalent circuit of one phase
induction motor. [8]
b) Draw a neat diagram of a Schrage motor. Discuss its application. [6]
LE 3 ]
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. 2) What are the conditions to be satisfied for perallel operation of two
alternators? Describe the process of synchronization. [8]

b) A 850 kVA, 380V,50Hz 3-phase alternator delivers 400kW to an 3-phase
induction motor at a power factor of 0.8 lagging. Calculate the number of
100W lamps which can be added to the alternator so that the alternator does
not overload beyond its capacity. [6]

...2. a) Explain how a synchronous motor can be operate to draw lagging current
as well as leading current with detailed diagram. i8]

b) The full load current of 3.3 kVA, star-connected synchronous motor is
160A at 0.8pf lagging. The resistance and synchronous reactance of the motor
are 0.8C2 and 5.5Q per phase respectively. Calculate the excitation emf.
Assume mechanical stray load loss to be 30KW. 4]

3, a) State and explain double field revolving theory of single phase induction

motor with detailed diagram. [8]
b) Explain operating principle of single stack stepper motor [6]

g



