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In a series RLC, circuit R=100Q, L=0.15 H, and C = 25 pF. If the source voltage and

1.a [frequency are 220 V and 50 Hz, respectively.Calculate (i) impedance (ii)Power (iii)Power 4 coz | L3
factor (iv)current

1b With the help of phasor diagram, show that the current drawn by the R-C series circuit, 6 |co2!| L1
leads the applied voltage by an angle @ with respect to voltage.

2  |With a neat diagram, explain the constructional details of DC generator. 10 | CO3 | L2
A long shunt compound generator has an armature, series field and shunt field

3.a [resistances of 0.04 Q, 0.03 Q and 200 Q respectively. It supplies a load current of 180 A at 6 o3| L3
400 V. Calculate the Generated e.m.f. Assume the contact drop per brushis 1 V.

3b Explain the function of following parts of DC machine.(i) Commutator (ii)Pole shoe 4 |lcos | L2

4.a |With usual notations derive an emf equation of D.C. generator. 4 Co3 | L3

P.T.O

4.b |A 4 pole short shunt compound generator has armature, shunt field and series field 6 Co3 | L3
resistances of 0.4 ohms,160 ohms and 0.2 ohms respectively.The armature is lap
connected with 440 v conductors and is driven at 600rpm. Calculate the flux per pole
when the machine is delivering 120 Amperes at 400v.

5 |Discuss the classification of different types of DC generators. What is the relation 10 | CO3 | L2
between induced emf and terminal voltage?

6.a [Three coils having resistance of 10Q and inductance of 0.02H are connected in star across| 6 Co3 | L2
440V, 50Hz three phase supply. Calculate the line current, power factor and total power
consumed.

6.b |Differentiate between star and delta connection. 4 co3 | L1

7  |What is phase sequence? Explain how 3-phase waveform is generated and also what are 10 | CO2 | L2
the limitations of 1-phase supply? Discuss about advantages of 3-phase supply.
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BEE_IAT Il_ Solution

l.aInaseries RLC, circuit R=100 Q, L =0.15 H, and C = 25 uF. If the source voltage and
frequency are 220 V and 50 Hz, respectively. Calculate (i) impedance (ii)Power (iii)Power
factor (iv)current
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1.b With the help of phasor diagram, show that the current drawn by the R-C series
circuit, leads the applied voltage by an angle @ with respect to voltage.
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Q.2 With a neat diagram, explain the constructional details of DC Qénerator.
(Explanation of each part-2 marks)

Main components

Field system
Armature core
Armature winding
Commutator
Brushes




6. Shaft & Bearings

Terminal

Pole

Field
winding

Commutator
Armature

Armature Brushes

conductors

3.2 A long shunt compound generator has an armature, series field and shunt field resistances

0f0.04 Q, 0.03 Q and 200 Q respectively. It supplies a load current of 180 A at 400 V.

Calculate the Generated e.m.f. Assume the contact drop per brush is 1 V.

3.b Explain the function of following parts of DC machine.(i) Commutator (ii)Pole shoe
Commutator

e The function of the commutator is to convert alternating current induced in the
armature to direct current

e The commutator is made up of copper segments insulated from each other by mica
sheets
Pole shoes

e It supports the field winding
o It spreads out the flux uniformly in the air gap
e It reduces the reluctance of the magnetic path
4.a With usual notations derive an emf equation of D.C. generator.



Emf equation of generator

Notations for equations
&= flux/pole in Wb
Z = total number of armature conductors
P = number of poles
A = number of parallel paths = 2 ... for wave
winding
= P ... for lap winding

N = speed of armature in rp.m
Eg = e.m.f of the generator = e.m.f /parallel
path

Derivation of equation

Flux cut by one conductor in one revolution of the
armature,

dd = P webers
Time taken to complete one revolution,
dt = 60/N second
e.m.f generated/conductar =d®/dt = pEN/&0 volts
Emf of generated,
E — parallel
=(emf/conductor)*no, of conductor in series per
parallel path
=PDNZG0A

therefore E_ PONZ/60A
4.b A 4 pole short shunt compound generator has armature, shunt field and series field
resistances of 0.4 ohms,160 ohms and 0.2 ohms respectively.The armature is lap connected

with 440 conductors and is driven at 600rpm. Calculate the flux per pole when the

machine is delivering 120 Amperes at 400v.




5. Discuss the classification of different types of DC generators. What is the relation between

induced emf and terminal voltage?



7(b) Generally DC Generators are classified according to the
ways of excitation of their fields.

There are three methods of excitation. Field coils excited by
permanent magnets — Permanent magnet DC generators.

® Field coils excited by some external source — Separately excited
DC generators.

® Field coils excited by the generator itself — Self excited DC
generators.

Separately Excited DC Generators

® These are the generators whose field magnets are energized by
some external DC source such as battery.
A circuit diagram of separately excited DC generator is shown in
figure.
I, = Armature current
I. = Load current
V = Terminal voltage
E, = Generated emf

Separately Excited DC Generator

Voltage drop in the armature = la Ra

letla=IL=1

Voltage across the load, V = IRa

Power generated, Pg = Eg |

Power delivered to the external load,
PL=VI



According to the position of the field coils
the self — excited DC Generators may be
classified as :

» Series wound generators
* Shunt wound generators
» Compound wound generators

Series Wound Generator

Let Ry = Series winding resistance

Isc = Current flowing through the series field
R, = Armature resistance

l. = Armature current

I. = Load current

V = Terminal voltage

E, = Generated emf

Series Wound Generator

Herela=Isc=1IL=1

Voltage across the load, V = Eg — [a(Ra + Rsc) —
Brush drop

Power generated, Pg = Eg Ia

Power delivered, PL=V I



Shunt wound Generator

Let, Rgy = Shunt winding resistance

Ish = Current flowing through the shunt field
R, = Armature resistance

l. = Armature current

I = Load current

V = Terminal voltage

E; = Generated emf

Shunt Wound Generator

Here la = Ish + IL

Ish=V /Rsh

Voltage across the load,

V=Eg - la Ra — Brush drop

Power generated, Pg = Eg la

Power delivered to the load, PL=V I

Compound Wound Generators

Short Shunt Compound Wound DC Generators

These are the generators in which only shunt field winding 1s in
parallel with the armature winding
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Short Shunt Compound Wound Generator
Isc=1
Ish =(V + Isc Rsc) / Rsh
la=1Ish+ I
V = Eg - la Ra - Isc Rsc — Brush drop
Pg=Egla
PL=VIL

Long Shunt Compound Wound DC Generator
The generators in which shunt field winding is in parallel with both
series field and armature winding as shown in figure.
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Long Shunt Compound Wound Generator

Ish=V /Rsh

Isc =1 + Ish

V = Eg — la Ra - Isc Rsc — Brush drop
Pg=Egla

PL=V I_

6.a Three coils having resistance of 10Q and inductance of 0.02H are connected in star across
440V, 50Hz three phase supply. Calculate the line current, power factor and total power

consumed.
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6.b Differentiate between star and delta connection.
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7. What is phase sequence? Explain how 3-phase waveform is generated and also what are
the limitations of 1-phase supply? Discuss about advantages of 3-phase supply.

Phase rotation, or phase sequence, is the order in which the voltage waveforms of a polyphase AC
source reach their respective peaks. For a three-phase system, there are only two possible phase
sequences: 1-2-3 and 3-2-1, corresponding to the two possible directions of alternator rotation.
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