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CO BL M
1 a) Available in wide range of torque, speed and power. Compact in size; electric

drives occupy less space. Do not require warm-up time; they can be started
immediately.

CO1 L1 1

b) Group derive, individual drive. CO1 L2 1
c) The control unit sends the signal to the power modulator. The control unit controls

the power modulator which operates at the small voltage and power levels. It also
generates commands for the protection of the power modulator and motor.

CO1 L1 1

d) Load torque T1 and dynamic torque J(dωm/dt) will balance the motor torque. CO2 L1 1
e) Regenerative braking is not possible in a series motor. Explanation: In regenerative

braking, the motor acts as a generator. The back emf is more than the terminal
voltage in case of regenerative braking.

CO2 L1 1

f) Number of converters ON simultaneously. Only one either P or N Both P and
N · 2. Interconverter circulating current. Absent. Present ·

CO2 L2 1

g) Source current of a rectifier has harmonics. In a weak ac source, with high internal
impedance, current harmonics distort source voltage. Furthermore, temporary short
circuit of lines during commutation of thyristors, causes sharp current pulses, which
further distort source voltage.

CO2 L1 1

h) There are two kinds of control strategies used in DC choppers namely time ratio
control and current limit control.

CO1 L1 1

i) Voltage Control Method.Frequency Control Method.Pole Changing Speed Control.
Stator Resistance Method.Rotor Resistance Control Method.Slip Power Recovery
Method.

CO3 L1 1

j) he stator voltage control method is suitable for applications where the load torque
decreases with the speed, as in the case of a fan load.

CO3 L1 1

k) This external resistance makes the rotor circuit current low. Hence by increasing the
rotor resistance, we can improve the starting torque of the wound rotor induction
motor

CO3 L1 1

l) In self controlled mode, the supply frequency is changed so that the synchronous
speed is same as that of the rotor speed. Hence, rotor cannot pull-out of slip and
hunting eliminations are eliminated.

CO4 L1 1

m) Computer hard drives and DVD/CD players. Electric vehicles, hybrid ehicles, and
electric bicycles.Industrial robots, CNC machine tools, and imple belt driven
systems.Washing machines, compressors and dryers.Fans, pumps and blowers.

CO4 L1 1

n) there are three types of braking i.e, regenerative, dynamic and plugging type
braking. But for synchronous motor drives only dynamic braking can be applied
though plugging can be applied theoretically

CO4 L1 1

Unit-I
2 a)

(i) Modulates flow of power from the source to the motor in such a manner that
motor is imparted speed torque characteristics required by the load.
(ii) During transient operation, such as starting braking and speed reversal it
restrict source and motor currents with in the permissable values; ecessive current
drawn from source may overload it or may cause a voltage dip.
(iii) Converts electrical energy of the source in the form suitable to the motor if

CO1 L2 7M



b) CO1 L3 7M

(OR)
3 a) CO1 L3 7M



b) CO1 L3 7M

Unit-II
4 a) CO2 L2 7M



b) CO2 L3 7M



(OR)
5 a) The variable voltage to the armature of a dc motor for speed control can be obtained

from a dc chopper which is a single stage dc to dc conversion device. The voltage
variation at the load terminals can be obtained by using either current limit control
or time ratio control. In the former, as has already been discussed, the chopper is
controlled such that the load current has a variation between two limits. When the
current reaches the upper limit the chopper is turned off to disconnect the motor
from the supply. The load current freewheels through freewheeling diode and
decays. When it falls to the lower limit the chopper is turned on, connecting the
motor to the supply. An average current is always maintained. When the chopper is
controlled by TRC the ratio of TON/TOFF of the chopper is changed. In this case the
operation is at fixed frequency if (TON+TOFF) is kept constant. TON only is varied to
obtain voltage control. The operation will be at variable frequency with TON kept
constant and (TON+TOFF) varied. But owing to several advantages of simplicity, a
fixed frequency TRC is normally used. Chopper circuits are used to control both
separately excited and series motors. Chopper circuits have several advantages over
phase controlled converters:
1.Ripple content in the output is small. Peak/average and rms/average current
ratios are small. This improves the commutation and decreases the harmonic
heating of the motor. The pulsating torques are also less.

2.The chopper is supplied from a constant de voltage using batteries. The
problem of power factor does not occur at all. The conventional phase control
method suffers from a poorer power factor as the angle is delayed. This means
that the current drawn by the chopper is smaller than in a ac/dc phase
controlled converter.

3.The circuit is simpe and can be modified to provide regeneration.

4.The control circuit is simple.

However, because of the forced commutation employed, the chopper may be
costlier than a phase controlled converter.

 DC chopper device has the advantages of high efficiency, flexibility in

CO2 L2 7M
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control, light weight, small size, quick response and regeneration down to
very low speed.

 CHOPPER FED DC DRIVES • A dc chopper is connected between a fixed-
voltage dc source and dc motor to vary the armature voltage. • A chopper is
a high speed on/off semiconductor switch which connects source to load and
disconnects the load from source at a fast speed.

 The superior torque performance of the DC Chopper method is due to the
fact that there is higher impedance in the motor windings when the motor is
operated in the Phase Angle method, and also because the applied power is
varying sinusoidally.At higher speeds, the torque performance of each
control method begins to

Chopper circuits are used in multiple applications, including:

 Switched mode power supplies, including DC to DC converters.
 Speed controllers for DC motors.
 Driving brushless DC torque motors or stepper motors in actuators.
 Class D electronic amplifiers.
 Switched capacitor filters.
 Variable-frequency drives.

b)

(i)

Motor terminal voltage Va = E +IaRa = 86.4 V

CO2 L3 7M

Unit-III
6 a) CO3 L2 7M





b) CO3 L3 7M

(OR)
7 a) CO3 L2 7M





b) CO3 L3 7M



Unit-IV
8 a) CO4 L2 7M

b) Vector control is an elegant method of controlling the permanent magnet
synchronous motor (PMSM), where field-oriented theory is used to control space
vectors of magnetic flux, current, and voltage.

CO4 L4 7M

(OR)



9 a) CO4 L2 7M

b)  SRMs have better efficiency, better reliability, high fault tolerance, high
constant power speed ratio (CPSR), and resistance to high
temperatures compared with other types of motors such as induction motors,
permanent magnet synchronous motors, and brushless.

 Both types of motors offer specific advantages and characteristics that make
them suitable for different applications. Switched reluctance motors provide
easy control and high torque at low speeds. On the other hand, synchronous
reluctance motors offer high efficiency and a wider speed range.



CO4 L2 7M
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