1.When a thyristor has been fired by an appropriate gate pulse, when will it to turn off?
a.After a fixed period of time determined by circuit components.
b.When the current through the device falls below the holding current.
c.When the applied voltage changes polarity.
d.When a gate pulse of the opposite polarity is applied



Ans:b
2. In the simple lamp dimmer shown here, what method of power control is being used? 


a.Feedback control.
b.Proportional control.
c.Burst firing.
d.Phase control.







Ans:d

3.Which of the following statements is incorrect?
a.Switching regulators use switching speeds of 20 kHz or more.
b.A great advantage of switching regulators is that their power consumption is very low.
c.Both bipolar transistors and FETs have very good switching characteristics.
d.The output voltage of a switching regulator is controlled by altering the switching frequency.










Ans:d
4. A power supply that makes use of a switching regulator is referred to as a switch-mode power supply.
a.True 
b.False








Ans:a
5.A sigle phase regulator with an inductance load has the following details:source voltage230V,at a frequency of 50Hz &ωL=5ohms.The control range of firing angle is
a.0<α<Π   b. Π/2 <α<Π   
c. 0<α<Π /2

d. Π <α<Π /2

Ans:b

6.A single phase regulator fed from 50Hz system supplies a load having resistance and inductance of 4ohms&12.73mH.The control range of firing angle is

 a.0<α<Π   b. Π/4 <α<Π   
c. 0<α<Π /4

d. Π/2 <α<Π 

Ans:b

7.It is required to drive a dc shunt motor at different speeds in both the directions and also to brake it in both the directions.Which one of the following would you use?
a.A half controlled thyristor bridge
b. A full controlled thyristor bridge

c.a dual converter


d.a diode bridge


Ans:c

8.The frequency of ripple in the output voltage of a three phase half controlled bridge rectifier depends on the

a.firing angle

b.lead inductance
c.load resistance
d.supply frequency











Ans:d

9.A fully controlled three phase converter has to supply an output voltage of270V.The minimum secondary line voltage of the transformer is

a.490V
 b.380V
c.350V

d.None of the above


Ans:a

10.A dc source of 100V supplies a purely inductive load of 0.1H.The controller is a thyristor in series with the source & load.The latching current specified is 100mA.The minimum width of the firing pulse to ensure thyristor turn on is

a.100microS
b.100S

c.1ms
d.50microS



Ans:a

11.A single phase half wave controlled rectifier has 400sin314t as the input voltage R as the load.For the firing angle of 60 for the SCR,the average output voltage is

a.400/Π
b. 300/Π
c. 240/Π

d. 200/Π

Ans:d
12.If in a 3 phase half wave rectifier if per phase input voltage is 200V,then the average output voltage is
a.233.91V
b.116.95V
c.202.56V
d.101.28V


Ans:a

13.A single phase diode bridge rectifier supplies a highly resistive load.The load current can be assumed to be ripple freee.The ac supply side current waveform will be.
a.sinusoidal
b.onstant dc
c.square
d.traingular


Ans:c

14.In a 3 phase controlled bridge rectifier with an increase of overlap angle the output dc voltage

a.decreases
b.increases
c.does not change
d.depends upon load inductance










Ans:a
15. Why IGBT is very popular nowadays?

a. Lower hate requirements

b. Lower switching losses

c. Smaller snubber circuit requirements

16. IGBT is a voltage controlled device. Why?

Because the controlling parameter is gate-emitter voltage.

17. Power MOSFET is a voltage controlled device. Why?

Because the output (drain) current can be controlled by gate-source voltage.

18. Power BJT is a current controlled device. Why?

Because the output (collector) current can be controlled by base current.

19. How can a thyristor turned off?

A thyristor can be turned off by making the current flowing through it to zero.
20. Define latching current.

The latching current is defined as the minimum value of anode current which it

must attain during turn on process to maintain conduction when gate signal is removed.

21. Define holding current.

The holding current is defined as the minimum value of anode current below

which it must fall to for turning off the thyristor.

22. What is a snubber circuit?

It consists of a series combination of a resistor and a capacitor in parallel with the

thyristors. It is mainly used for dv / dt protection.
23. What losses occur in a thyristor during working conditions?

a. Forward conduction losses

b. Loss due to leakage current during forward and reverse blocking.

c. Switching losses at turn-on and turn-off.

d. Gate triggering loss.
24. Define hard-driving or over-driving.

When gate current is several times higher than the minimum gate current

required, a thyristor is said to be hard-fired or over-driven. Hard-firing of a thyristor

reduces its turn-on time and enhances its di/dt capability.
25. Why circuit turn off time should be greater than the thyristor turn-off time?

Circuit turn off time should be greater than the thyristor turn-off time for reliable

turn-off, otherwise the device may turn-on at an undesired instant, a process called

commutation failure.
26. What is the turn-off time for converter grade SCRs and inverter grade SCRs?

Turn-off time for converter grade SCRs is 50 – 100 ms turn-off time for converter

grade SCRs and inverter grade SCRs and for inverter grade SCRs is 3 – 50 ms.
27. What are the advantages of GTO over SCR?

a. Elimination of commutation of commutating components in forced commutation,

resulting in reduction in cost, weight and volume.

b. Reduction in acoustic noise and electromagnetic noise due to elimination of

commutation chokes.

c. Faster turn-off, permitting high switching frequencies.

d. Improved efficiency of the converters.
28. What is the function of freewheeling diodes in controlled rectifier?

It serves two process.

a. It prevents the output voltage from becoming negative.

b. The load current is transferred from the main thyristors to the freewheeling diode,

thereby allowing all of its thyristors to regain their blocking states.
29. What are the advantages of single phase bridge converter over single phase mid-point

converter?

a. SCRs are subjected to a peak-inverse voltage of 2Vm in a fully controlled bridge

rectifier. Hence for same voltage and currnt ratings of SCrs, power handled by

mid-point configuration is about

b. In mid-point converter, each secondary winding should be able to supply the load

power. As such, the transformer rating in mid-point converter is double the load

rating.

30. What is commutation angle or overlap angle?

The commutation period when outgoing and incoming thyristors are conducting is

known as overlap period. The angular period, when both devices share conduction is

known as the commutation angle or overlap angle.

31. What are the different methods of firing circuits for line commutated converter?

a. UJT firing circuit.

b. The cosine wave crossing pulse timing control.

c. Digital firing schemes.

32. Give an expression for average voltage of single phase semiconverters.

Average output voltage Vdc = (Vm / Π) (1 + cos α ).
33. What is meant by commutation?

It is the process of changing the direction of current flow in a particular path of

the circuit. This process is used in thyristors for turning it off.
34. What is meant by forced commutation? In this commutation, the current flowing through

the thyristor is forced to become zero by external circuitry.
35.A 3 phase fully controlled converter is feeding power into a dc load at a constant current of 150A.The rms current through each thyristor of the converter is 

a.50A

b.100A

c.150*1.414/1.732
d.150/1.732
Ans:d

36.Resonant converters are basically used to
a.generate large peakly voltage

b.reduce the switching losses

c.eliminate harmonics


d.convert a square wave into a sine wave


Ans:b

37.A six pulse thyristor bridge is connected to a balnced 50Hz,three phase ac source.Assuming that the dc output current of the rectifier is constant,the lowest frequency harmonic component in the ac source line current is
a.100Hz
b.150Hz
c.250Hz
d.300Hz

Ans:c

38.In a 3 phase half wave dide rectifier if Vmis the maximum value of per phase voltage then each diode is subjected to a peak inverse voltage of
a. Vm

b.1.732Vm

c. 2Vm

d.3Vm


Ans:b

39.A 3 phase full converter has an average voltage of 200V for zero firing angle and for resistive load.For a firing angle of 90 the output voltage would be

a.0V
b.50V

c.100V

d.26.8V

Ans:c

40. What is meant by duty-cycle?

Duty cycle is defined as the ratio of the on time of the chopper to the total time

period of the chopper. It is denoted by .
41. What is meant by FM control in a dc chopper?

In frequency modulation control, the chopping frequency f (or the chopping

period T) is varied. Here two controls are possible.

a. On-time Ton is kept constant

b. Off period Toff is kept constant.

42. What is meant by PWM control in dc chopper?

In this control method, the on time Ton is varied but chopping frequency is kept

constant. The width of the pulse is varied and hence this type of control is known as Pulse

Width Modulation (PWM).

43. Write down the expression for the average output voltage for step down and step up

chopper.

Average output voltage for step down chopper is VO = VS. Average output

voltage for step up chopper is VO = VS x [1/ ( 1- )].

44. What is meant by voltage commutation?

In this process, a charged capacitor momentarily reverse biases the conducting

thyristor and turn it off.

45. What is meant by current commutation?

In this process, a current pulse is made to flow in the reverse direction through

the conducting thyristor and when the net thyristor current becomes zero, it is turned off.

46. What is meant by load commutation?

In this process, the load current flowing through the thyristor either becomes zero

or is transferred to another device from the conducting thyristor.
47. What are the advantages of current commutated chopper?

a. The capacitor always remains charged with the correct polarity.

b. Commutation is reliable as load current is less than the peak commutation current

ICP.

c. The auxiliary thyristor TA is naturally commutated as its current passes through

zero value.

48. What are the advantages of load commutated chopper?

a. Commutating inductor is not required.

b. It is capable of commutating any amount of load current.

c. It can work at high frequencies in the order of kHz.

d. Filtering requirements are minimal.

49. What are the disadvantages of load commutated chopper?

a. For high power applications, efficiency becomes very low because of high

switching losses at high operating frequencies.

b. Freewheeling diode is subjected to twice the supply voltage.

c. Peak load voltage is equal to twice the supply voltage.

d. The commutating capacitor has to carry full load current at a frequency of half

chopping frequency.

e. One thyristor pair should be turned-on only when the other pair is commutated.

This can be realized by sensing the capacitor current that is alternating.
50.In a thyristor dc chopper which type of commutation results in best performance
a.Voltage
b.current
c.Load
d.Supply

Ans:a

51.A dc to dc transistor chopper supplied from a fixed voltage dc souce feeds a fixed resistive inductive load and a freewheeling diode.The chopper operates at 1KHz and 50% duty cycle.Without changing the value of the average dc current through the load,if it is desired to reduce the ripple current,the control action needed will be
a.increases the chopper frequency keeping the duty cycle constant

b.increases the chopper frequency & duty cycle in equal ratio

c.decreases only the chopper frequency

d.decrease only the duty cycle




Ans:a

52.In a type A chopper source voltage is100V,on period is 100microS,offperiod is 150microS and load RLE consists of 2ohm,5mH,10V.For continuous conduction average output voltage & average output current would be
a.40V,5A
b.66.66V,28.33A
c.60V,25A
d.40V,20A

Ans:a

53.A chopper operating at a fixed frequency is feeding a RL load.As the duty ratio of the chopper is increased from 25% to75%,the ripple in the load current is

a.remains constant
b.decreases,reaches a minimum at 50% duty cycle

c.increases,reaches a maximum at 50%duty ratio and then decreses

d.keeps on increasing as the duty ration is increased

Ans:a

54.A step down chopper is operated in the continuous conduction modein steady state with a constant duty ratio ofD.If Vo is the magnitude of the dc output voltage and if Vs is the magnitude of input voltage then,Vo/Vs is
a.D

b.1-D

c.1/1-D

d.D/1-D

Ans:a

55.A chopper has Vs as the source voltage,R as the load resistance and α as the duty cycle.For this chopper,rms value of output voltage is

a. αVs  
b.( α)1/2Vs

c.Vs/.( α)1/2   d.(1- α)1/2Vs

Ans:b
56.In a dc chopper per unit ripple is maximum when duty cycle is
a.0.2

b.0.5

c.0.7

d.none

Ans:b

57. Why thyristors are not preferred for inverters?

Thyristors require extra commutation circuits for turn off which results in

uncreased complexity of the circuit. For these reasons thyristors are not preferred for

inverters.

58. How output frequency is varied in case of a thyristor?

The output frequency is varied by varying the turn off time of the thyristors in the

inverter circuit, i.e. the delay angle of the thyristors is varied.
59. What is the main drawback of a single phase half bridge inverter?

It require a 3-wire dc supply.

60. Why diodes should be connected in antiparallel with thethyristors in inverter circuits?

For RL loads, load current will not be in phase with load voltage and the diodes

connected in antiparallel will allow the current to flow when the main thyristors are

turned off. These diodes are called feedback diodes.

61. What types of inverters require feedback diodes?

VSI with RL load.
62. What is the condition to be satisfied in the selection of L and C in a series inverter?

R2 < 4L/C
63. What is meant by McMurray inverter?

It is an impulse commutated inverter which relies on LC circuit and an auxiliary

thyristor for commutation in the load circuit.
64. What is meant by PWM control?

In this method, a fixed dc input voltage is given to the inverter and a controlled

ac output voltage is obtained by adjusting the on and off periods of the inverter

components. This is the most popular method of controlling the output voltage and this

method is termed as PWM control.

65. What are the disadvantages of the harmonics present in the inverter system?

a. Harmonic currents will lead to excessive heating in the induction motors. This

will reduce the load carrying capacity of the motor.

b. If the control and the regulating circuits are not properly shielded, harmonics from

power ride can affect their operation and malfunctioning can result.

c. Harmonic currents cause losses in the ac system and can even some time produce

resonance in the system. Under resonant conditions, the instrumentation and

metering can be affected.

d. On critical loads, torque pulsation produced by the harmonic current can be

useful.

66. What are the methods of reduction of harmonic content?

a. Transformer connections

b. Sinusoidal PWM

c. Multiple commutation in each cycle

d. Stepped wave inverters

67. What is the difference between ON-OFF control and phase control?

ON-OFF control: In this method, the thyristors are employed as

switches to connect the load circuit to the source for a few cycles of the load voltage and

disconnect it for another few cycles. Phase control: In this method, thyristor switches

connect the load to the ac source for a portion of each half cycle of input voltage.
68. What is the control range of firing angle inac voltage controller with RL load?

The control range is < <180, where = load power factor angle.
69. What is meant by high frequency carrier gating?

Thyristor is turned on by using a train of pulses from to . This type of signal

is called as high frequency carrier gating.

70. What is meant by positive converter group in a cycloconverter?

The part of the cycloconverter circuit that permits the flow of current during

positive half cycle of output current is called positive converter group.

71.What is meant by negative converter group in a cycloconverter?

The part of the cycloconverter circuit that permits the flow of current during negative half

cycle of output current is called negative converter group.
72. Which is the Power semiconductor device having 

a) Highest switching speed; 

b) Highest voltage / current ratings; 

c) Easy drive features; 

d) Can be most effectively paralleled; 

e) Can be protected against over-currents with a fuse; 

f) Gate-turn off capability with regenerative features; 

g) Easy drive and High power handling capability 

Ans: a) MOSFET; b) SCR; c) MOSFET; d) MOSFET; e) SCR ; (f) GTO; (g) IGBT 

73. In a rectifier, electrical power flows from the _________ side to the ________ side. 

ii) Uncontrolled rectifiers employ _________ where as controlled rectifiers employ ________ in their circuits. 

iii) For any waveform “Form factor” is always _______ than or equal to unity. 

iv) The minimum frequency of the harmonic content in the Fourier series expression of the output voltage of a rectifier is equal to its _________. 

v) “THD” is the specification used to describe the quality of ___________ waveforms where as “Ripple factor” serves the same purpose for _________ for waveforms. 

vi) Input “power factor” of a rectifier is given by the product of the _________ factor and the ________ factor. 

vii) The sum of “firing angle”, “Extinction angle” and “overlap angle” of a controlled rectifier is always equal to _________. 

Answers: (i) ac, dc; (ii) diodes, thyristors; (iii) greater; (iv) pulse number; (v) ac, dc; (vi) displacement, distortion; (vii) π 
74. The ripple factor of the output voltage and current waveforms of a single phase uncontrolled half wave rectifier is ____________ than unity. 

ii) With an inductive load, the ripple factor of the output __________ of the half wave rectifier improves but that of the output __________ becomes poorer. 

iii) In both single phase half wave and full wave rectifiers the form factor of the output voltage approaches _________ with capacitive loads provided the capacitance is ________ enough. 

iv) The PIV rating of the rectifier diode used in a single phase half wave rectifier supplying a capacitive load is approximately ________ the __________ input supply voltage. 

v) The % THD of the input current of the rectifiers supplying capacitive loads is __________. 

Answers: (i) greater; (ii) current, voltage; (iii) unity, large; (iv) double, peak; (v) high. 

75.The output voltage form factor of a single phase full wave rectifier is ___________. 

ii) The output voltage of a single phase full wave rectifier supplying an inductive load is ___________ of the load parameters. 

iii) The peak to peak output voltage ripple of a single phase split supply full wave rectifier supplying a capacitive load is ___________ compared to an equivalent half wave rectifier. 

Answers: (i) π/2√2 ; (ii) independent ; (iii) smaller. 

76.The average output voltage of a full wave bridge rectifier and a split supply full wave rectifier are __________ provided the input voltages are ___________. 

ii) For the same input voltage the bridge rectifier uses ___________ the number of diodes used in a split supply rectifier with _________ the PIV rating. 

iii) For continuous conduction, the load impedance of a bridge rectifier should be __________. 

iv) In the ___________ conduction mode the output voltage of a bridge rectifier is __________ of load parameters. 

Answers: (i) equal, equal; (ii) double, half; (iii) inductive; (iv) continuous, independent. 

77. In a single phase fully controlled converter the _________ of an uncontrolled converters are replaced by ____________. 

ii) In a fully controlled converter the load voltage is controlled by controlling the _________ of the converter. 

iii) A single phase half wave controlled converter always operates in the ________ conduction mode. 

iv) The voltage form factor of a single phase fully controlled half wave converter with a resistive inductive load is _________ compared to the same converter with a resistive load. 

v) The load current form factor of a single phase fully controlled half wave converter with a resistive inductive load is _________ compared to the same converter with a resistive load. 

Answers: (i) diodes, thyristors; (ii) firing angle; (iii) discontinuous (iv) poorer; (v) better. 

78. A single phase fully controlled bridge converter can operate either in the _________ or ________ conduction mode. 

ii) In the continuous conduction mode at least _________ thyristors conduct at all times. 

iii) In the continuous conduction mode the output voltage waveform does not depend on the ________ parameters. 

iv) The minimum frequency of the output voltage harmonic in a single phase fully controlled bridge converter is _________ the input supply frequency. 

v) The input displacement factor of a single phase fully controlled bridge converter in the continuous conduction mode is equal to the cosine of the ________ angle. 

Answer: (i) continuous, discontinuous; (ii) two; (iii) load; (iv) twice; (v) firing. 

79. In the discontinuous conduction mode the load current remains __________ for a part of the input cycle. 

ii) For the same firing angle the load voltage in the discontinuous conduction mode is __________ compared to the continuous conduction mode of operation. 

iii) The load current ripple factor in the continuous conduction mode is _______ compared to the discontinuous conduction mode. 

iv) In the inverter mode of operation electrical power flows from the ________ side to the __________side. 

v) In the continuous conduction mode if the firing angle of the converter is increased beyond _________ degrees the converter operates in the _______ mode. 

Answers: (i) zero; (ii) higher; (iii) lower; (iv) dc, ac; (v) 90, inverter.
80. In a half controlled converter the output voltage can not become ___________________ and hence it can not operate in the ___________________ mode. 

ii. For the same firing angle and input voltage the half controlled converter gives ___________________ output voltage form factor compared to a fully controlled converter. 

iii. For ripple-free continuous output current the input current displacement factor of a half controlled converter is given by ___________________. 

iv. For the same supply and load parameters the output current form factor of a half controlled converter is ___________________ compared to a fully controlled converter. 

v. The free wheeling operating mode of a half controlled converter helps to make the output current ___________________. 

Answer: (i) negative, inverter; (ii) lower; (iii) cos2π; (iv) lower; (v) continuous. 

81. At the boundary between continuous and discontinuous conduction the value of the output current at ωt = α is ___________________. 

ii. The output voltage and current waveform of a single phase fully controlled and half controlled converter will be same provided the extinction angle β is less than ___________________. 

iii. For the same value of the firing angle the average output voltage of a single phase half controlled converter is ___________________ in the discontinuous conduction mode compared to the continuous conduction mode. 

iv. Single phase half controlled converters are most suitable for loads requiring ___________________ voltage and current. 

Answer: (i) zero; (ii) π; (iii) higher; (iv) unidirectional. 

82. Three phase full wave uncontrolled rectifier uses _________ diodes. 

ii) Three phase full wave uncontrolled rectifier does not require ________ wire connection. 

iii) In a three phase full wave uncontrolled rectifier each diode conducts for _______ radians. 

iv) The minimum frequency of the output voltage ripple in a three phase full wave rectifier is _________ times the input voltage frequency. 

v) The input ac line current of a three phase full wave uncontrolled rectifiers supplying an R – L – E load contain only ________ harmonics but no ________ harmonic or __________ component. 

vi) A three phase full wave uncontrolled rectifier supplying an R – L – E load normally operates in the ________ conduction mode. 

Answers: (i) six; (ii) neutral; (iii) 2π/3; (iv) six; (v) odd, tripler, dc; (vi) continuous. 

83. A three phase full wave uncontrolled rectifier supplying a capacitive load can operate in the _________ conduction mode. 

ii) The output _________ ripple factor of a three phase full wave uncontrolled rectifier supplying a capacitive load is very low. 

iii) The output _________ ripple factor of a three phase full wave uncontrolled rectifier supplying a capacitive load is very high. 

iv) The input current displacement factor of a three phase full wave uncontrolled rectifier supplying a capacitive load is ___________. 

v) The input current distortion factor of a three phase full wave uncontrolled rectifier supplying a capacitive load is very ________. 

Answers: (i) discontinuous; (ii) voltage; (iii) current; (iv) unity; (v) high. 

84. Specify the functions of power modulator.

Power modulator performs one or more of the following four functions.

a. Modulates flow of power form the source to the motor in such a manner that motor is

imparted speed-torque characteristics required by the load.

b. During transient operations, such as starting, braking and speed reversal, it restricts

source and motor currents within permissible values; excessive current drawn from source

may overload it or may cause a voltage dip.
85. What are the advantages of group drive over individual drive?

The advantages of group drive over individual drive are

a. Initial cost : Initial cost of group drive is less as compared to that of the individual drive.

b. Sequence of operation : Group drive system is useful because all the operations are

stopped simultaneously.

c. Space requirement : Less space is required in group drive as compared to individual

drive.

d. Low maintenance cost : It requires little maintenance as compared to individual drive.

85. What the group drive is not used extensively.

Although the initial cost of group drive is less but yet this system is not used extensively because

of following disadvantages.

a. Power factor : Group drive has low power factor

b. Efficiency : Group drive system when used and if all the machines are not working

together the main motor shall work at very much reduced load.

c. Reliability : In group drive if the main motor fails whole industry will come to stand still.

d. Flexibility : Such arrangement is not possible in group drive i.e., this arrangement is not

suitable for the place where flexibility is the prime factor.

e. Speed : Group drive does not provide constant speed.

f. Types of machines : Group drive is not suitable fro driving heavy machines such as

cranes, lifts and hoists etc.
86. What is meant by regenerative braking?

Regenerative braking occurs when the motor speed exceeds the synchronous speed. In

this case the IM runs as the induction m\c is converting the mechanical power into electrical power

which is delivered back to the electrical system. This method of braking is known as regenerative

braking.

87. What is meant by dynamic braking?

Dynamic braking of electric motors occurs when the energy stored in the rotating mass is

dissipated in an electrical resistance. This requires a motor to operate as a gen. to convert the

stored energy into electrical.

88. What is meant by plugging?

It is one method of braking of IM. When phase sequence of supply of the motor running

at the speed is reversed by interchanging connections of any two phases of stator with respect to

supply terminals, operation shifts from motoring to plugging region.

89. What is critical speed?

It is the speed that separates continuous conduction from discontinuous conduction mode.

90.Which braking is suitable for reversing the motor?

Plugging is suitable for reversing the motor.
91. What are the advantage and disadvantages of D.C. drives?

The advantages of D.C. drives are,

a. Adjustable speed

b. Good speed regulation

c. Frequent starting, braking and reversing.

The disadvantage of D.C. drives is the presence of a mechanical commutator which limits the

maximum power rating and the speed.

92. Why the variable speed applications are dominated by D.C. drives?

The variable speed applications are dominated by D.C. drives because of lower cost, reliability ad

simple control.

93. What is the use of flywheel? Where it is used?

It is used for load equalization. It is mounted on the motor shaft in compound motor.

94. How the D.C. motor is affected at the time of starting?

A D.C. motor is started with full supply voltage across its terminals, a very high current will flow,

which may damage the motor due to heavy sparking at commuter and heating of the winding.

Therefore, it is necessary top limit the current to a safe value during starting.
95. What is static Ward-Leonard drive?

Controlled rectifiers are used to get variable d.c. voltage from an a.c. source of fixed

voltage controlled rectifier fed dc drives are also known as static Ward-Leonard drive.

96. What is a line commutated inverter?

Full converter with firing angle delay greater than 90 deg. is called line commutated

inverter. such an operation is used in regenerative braking mode of a dc motor in which case a

back emf is greater than applied voltage.
97 How is the stator winding changed during constant torque and constant horsepower operations?

For constant torque operation, the change of stator winding is made form series – star to

parallel – star, while for constant horsepower operation the change is made from series-delta to

parallel-star. Regenerative braking takes place during changeover from higher to lower speeds.

98. Define positive and negative motor torque.

Positive motor torque is defined as the torque which produces acceleration or the positive rate of

change of speed in forward direction. Positive load torque is negative if it produces deceleration.
99. What are the disadvantages of conventional Ward-Leonard schemes?

Higher initial cost due to use of two additional m\cs.

Heavy weight and size.

Needs more floor space and proper foundation.

Required frequent maintenance.
100. Mention the drawbacks of rectifier fed dc drives?

Distortion of supply.

Low power factor.

Ripple in motor current

101. What are the advantages in operating choppers at high frequency?

The operation at a high frequency improves motor performance by reducing current ripple

and eliminating discontinuous conduction.
102. What is meant by soft start?

The ac voltage controllers show a stepless control of supply voltage from zero to rated

volt. they are used for soft start for motors.
103. Define slip

The difference between the synchronous speed (Ns)and actual speed(N)of the rotor is

known as slip speed. the % of slip is gn by,

%slip s=[(Ns-N)/Ns]x 100

104. Define base speed.

The synchronous speed corresponding to the rated freq is called the base speed.

105. What is meant by frequency control of IM?

The speed of IM can be controlled by changing the supply freq because the speed is

directly proportional to supply frequency. This method of speed ctrl is called freq control.

106. What is meant by V/F control l?

When the freq is reduced the i/p voltage must be reduced proportionally so as to maintain

constant flux otherwise the core will get saturated resulting in excessive iron loss and magnetizing

current. This type of IM behavior is similar to the working of dc series motor.

107. What are the advantages of V/F control?

Smooth speed ctrl

Small i/p current and improved power factor at low freq. start

Higher starting torque for low case resistance

108.What is meant by stator current control?

The 3 phase IM speed can be controlled by stator current control. The stator current can

be varied by using current source inverter.
109. What is known as half-controlled rectifier and fully controlled rectifier?

The rectifiers provide control of D.C. voltage in either direction and therefore, allow

motor control in quadrants I and IV. They are known as fully-controlled rectifiers.

The rectifiers allow D.C. Voltage control only in one direction and motor control in

quadrant I only. They are known as half-controlled rectifiers.

110.What is called continuous and discontinuous conduction?

A D.C. motor is fed from a phase controlled converter the current in the armature may flow in

discrete pulses in called continuous conduction.

A D.C. motor is fed from a phase controlled converter the current in the armature may flow

continuously with an average value superimposed on by a ripple is called discontinuous

conduction.
111. What is called inversion?

Rectifier takes power from D.C. terminals and transfers it to A.C. mains is called inversion.

112.What are the limitations of series motor? Why series motor is not used in traction

applications now a days?

1. The field of series cannot be easily controlled. If field control is not employed, the

series motor must be designed with its base speed equal to the highest desired speed of the drive.

2. Further, there are a number of problems with regenerative braking of a series motor.

Because of the limitations of series motors, separately excited motors are now preferred even

for traction applications.
113. How is the speed control by variation of slip frequency obtained?

Speed control by variation of slip frequency is obtained by the following ways.

a. Stator voltage control using a three-phase voltage controller.

b. Rotor resistance control using a chopper controlled resistance in the rotor circuit.

c. Using a converter cascade in the rotor circuit to recover slip energy.

d. Using a cyclconverter in the rotor circuit.

114. Why the control of a three-phase indication motor is more difficult than D.C. motors.

The control of a three-phase induction motor, particularly when the dynamic performance involved

is more difficult than D.C. motors. This is due to

a. Relatively large internal resistance of the converter causes voltage fluctuations following load

fluctuations because the capacitor cannot be ideally large.

b. In a D.C. motor there is a decoupling between the flux producing magnetizing current and torque

producing armature current. They can be independently controlled. This is not the case with

induction motors.

c. An induction motor is very poorly damped compared to a D.C. motor
115. Where is the V/f control used?

The V/f control would be sufficient in some applications requiring variable torque, such as centrifugal

pumps, compressors and fans. In these, the torque varies as the square of the speed. Therefore at small

speeds the required torque is also small and V/f control would be sufficient to drive these leads with no

compensation required for resistance drop. This is true also for the case of the liquid being pumped with

minimal solids.
116. What is indirect flux control?

The method of maintaining the flux constant by providing a voltage boost proportional to slip

frequency is a kind of indirect flux control . This method of flux control is not desirable if very good

dynamic behaviour is required.
117. What is slip controlled drive?

When the slip is used as a controlled quantity to maintain the flux constant in the motor the drive is

called slip enrolled drive. By making the slip negative (i.e., decreasing the output frequency of the

inverter) The machine may be made to operate as a generator and the energy of the rotating parts fed back

to the mains by an additional line side converter or dissipated in a resistance for dynamic barking. By

keeping the slip frequency constant, braking at constant torque and current can be achieved. Thus

braking is also fast.

118. What are the effects of harmonics in VSI fed induction motor drive?

The motor receives square wave voltages. These voltage has harmonic components. The

harmonics of the stator current cause additional losses and heating. These harmonics are also responsible

for torque pulsations. The reaction of the fifth and seventh harmonics with the fundamental gives rise to

the seventh harmonic pulsations in the torque developed. For a given induction motor fed from a square

wave inverter the harmonic content in the current tends to remain constant independent of input

frequency, with the rang of operating frequencies of the inverter,
119. Where is rotor resistance control used?

Where the motors drive loads with intermittent type duty, such as cranes, ore or coal unloaders,

skip hoists, mine hoists, lifts, etc. slip-ring induction motors with speed control by variation of

resistance in the rotor circuit are frequently used. This method of speed control is employed for a

motor generator set with a flywheel (Ilgner set) used as an automatic slip regulator under shock

loading conditions.
120. How is the resistance in the output terminals of a chopper varied?

The resistance connected across the output terminals of a chopper can be varied form O to

R by varying the time ratio of the chopper. When the chopper is always OFF, the supply is always

connected to the resistance R. The time ratio in this case is zero and the effective resistance

connected in R. Similarly when the chopper is always ON, the resistance is short circuited. The

time ratio in the case is unity and the effective resistance connected is 0. Hence by varying the

time ratio from 0 to 1, the value of resistance can be varied from R to O.

121.What is the function of inductance L and resistance R in the chopper resistance circuit?

A smoothing inductance L is used in the circuit to maintain the current at a constant value.

Any short circuit in the chopper does not become effective due to L.

The value of R connected across the chopper is effective for all phases and its value can

be related to the resistance to be connected in each phase if the conventional method has been

used. The speed control range is limited by the resistance.

122. Why the static scherbius drive has a poor power factor?

Drive input power is difference between motor input power and the power fed back. Reactive

input power is the sum of motor and inverter reactive power. Therefore, drive has a poor power

factor throughout the range of its options.

123. How is super synchronous speed achieved?

Super synchronous speed can be achieved if the power is fed to the rotor from A.C. mains.

This can be made possible by replacing the converter cascade by a cycloconverter. A

cycloconverter allows power flow in either direction making the static sherbets drive operate at

both sub and supper synchronous speeds.
124. 114.Where is Kramer electrical drive system used?

Some continuous rolling mills, large air blowers, mine ventilators, centrifugal pumps and

any other mechanisms including pumps drives of hydraulic dredgers require speed adjustment in

the range from 15 to 30% below or above normal . If the induction motor is of comparatively big

size (100 to 200 KW) it becomes uneconomical to adjust speed by mean’ s pf external resistances

due to copper losses as slip power is wasted as heat in the retort circuit resistance. In these case ,

the Kramer electrical drive system is used , where slip power recovery takes places.
125. What are the causes of harmonic currents in static Kramer drive?

The rectification of slip power causes harmonic currents in the rotor, and these harmonics

are reflected to the stator by the transformer action of the machine. The harmonic currents are also

injected into the A.C. line by the inverter. As a result, the machine losses are increased and some

amount of harmonic torque is produced. Each harmonic current in the rotor will create a reading

magnetic filed and its direction of rotation will depend on the order pf the harmonic.
126. How is the static Scherbius drive operated in super synchronous motoring mode?

In super synchronous motoring mode, the shaft speed increases beyond the synchronous speed, the

slip becomes negative and the slip power is absorbed by the rotor. The slip power supplements the

air gap power for the total mechanical power output. The line therefore supplies slip power in

addition to stator input power. At this condition, the phase sequence of slip frequency is reversed so

that the slip current – induced rotating magnetic filed is opposite to that of the stator.
127. Mention the main difference between the wound field and permanent magnet motors.

When a wound filed motor is started as an induction motor, D.C. field is kept off. In case

of a permanent magnet motor, the field cannot be ‘turned off’ .
128.Which machine is said to be self controlled?

A machine is said to be self controlled if it gets its variable frequency from an inverter

whose thrusters are freed in a sequence, using the information of rotor position or stator

voltages. In the former a rotor position sensor is employed which measures the rotor position

with respect to the stator and sends pulses to the thyristors. Thus frequency of the inverter

output is decided by the rotor speed.
129. How the machine operation is performed in self-controlled mode?

For machine operation in the self-controlled mode, rotating filed speed should be the

same as rotor speed. This condition is relaised by making frequency of voltage induced in the

armature. Firning pulses are therefore generated either by comparison of motor terminal

voltages or by rotor position sensors.

130. What is meant by margin angle of commutation?

The difference between the lead angle of firing and the overlap angle is called the margin angle

of commutation. If this angle of the thyristor, commutation failure occurs. Safe commutation is

assured if this angle has a minimum value equal to the turn off angle f the thyristor.

131. What are the disadvantages of VSI fed synchronous motor drive?

VSI synchronous motor drives might impose fewer problems both on machine as well as

on the system design. A normal VSI with 180o conduction of thyristors required forced

commutation and load commutation is not possible.
132. What is D.C. link converter and cycloconverter?

D.C. link converter is a two stage conversion device which provides a variable voltage,

variable frequency supply.

Cycloconverter is a single stage conversion device which provides a Variable voltage,

variable frequency supply.
133. What is the use of an auxiliary motor?

Sometimes when the power is small an auxiliary motor can be used to run up the

synchronous motor to the desired speed.

134.. What are the advantages of brushless D.C. motor?

The brushless D.C. motor is in fact an inverter-fed self controlled permanent synchronous

motor drive. The advantages of brushless D.C. motor are low cost, simplicity reliability and

good performance.
