Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Srinivas Institute of Technoloq,

USN el ao IS 10EE74
~ hhrarv, Man: .
Seventh Semester B.E. Degree Examination,, July/August 2021
Industrial Drives and Appllcatuons
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Note: Answer any FIVE full questions.
1 With basic block diagram, explain the esgeﬁhtjai parts of electric drive. - (06 Marks)
Prove that the operating point of a motor will be stable when g‘i— >dd—T when Awp,
dw W

approaches zero as t approaches (07 Marks)

A motor is requlred to drrve th take-up roll on a plastlc stnp line. The mandrel on which the

= 0.5. The gear have an
approximate efﬁmency of 87% at all speeds. Determine the speed and power rating of the
motor requlred for this application. (07 Marks)

Obtain the expressmn for the rise in temperature of a motor on load using thermal model of

the motor. ] (06 Marks)
Explain the different methods to determme the motors rating for fluctuating and intermittent
loads. - (07 Marks)

The outer surface of a 12hp (8. 82kw) total enclosed motor is equivalent to a cylinder of
65cm diameter and 1m length. The motor weights:40 kg, the materia vmg a specific heat
of 700J/kg/°C. The outer surface is capable of srpating heat at e of 12.5W/m?/°C.

Find the final temperature rise and the therm. ‘time constant of the'motor when operating at

)))))

full load with an efﬁcrency 0f 90%. (g, © P (07 Marks)

Explain the transient analysrs of separately ex01ted dc motor. Wlth armature control using its
dynamic equlvalent circuit. & (06 Marks)
Explain with neat circuit diagram and waveform .the operatlon of a single phase half
controlled rectifier control of :separately excrted de motor for continuous conduction and
obtain the equation for speed ; (08 Marks)

1s braked by pluggmg ﬁom an initial speed-of 1000rpm. Calculate: 1) Resistance placed in

‘the armature circuit to hrmt braking current to twice the full load value 1) Braking toque

(06 Marks)

Obtain the speed torque relatlonshlp ,,,,,,,
drive in its motoring operation. For different duty ratio draw the speed-torque characteristics

during motoring. (07 Marks)
Explain the four quadrant operation of a dc separately excited motor employing single fully
controlled rectifier with a reversing switch. (06 Marks)

A 220V, 1500rpm, S0A ‘separately excited motor with armature resistance of 0.5Q is fed
from a 3-phase fully controlled rectifier. Available ac source has a line voltage of 440V,
50Hz. Determine the value of firing angle when:

1) Motor is running at 1200rpm and rated torque.

i)  Motor i$'running at -800rpm and twice the rated torque.

The motor terminal voltage equals rated voltage when converter firing angle is zero.
(07 Marks)
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Which are the different starters employed for startmgﬂaaan “induction motor? Explain

Star-Delta starter. w (06 Marks)
From the equation for transient operation of an 1nduct10ri2motor drive show that starting time
ts is a function of slip at maximum torque s (07 Marks)

.....

referred to the stator: R =R| = lQ X, XW— 2Q For regenerative braking operation of

this motor determine the maximum overhaulmg torque it can hold and range of speed for
safe operation. (07 Marks)

Explain with waveforms how Var1able supply frequency is obtalned to control induction

motor drive using VSI employing= tranSIStors - (07 Marks)
With a neat diagram, explain the current source inverter fed inductance motor drive.

(07 Marks)
Show that a variable ﬁequenonductlon motor drive, develops at all frequencies the same
torque for a given slip-sp ‘when operating at constant flux. (06 Marks)

Obtain the equation éHox“iving the variation of power angle ‘3’ with time to determine the

dynamic stability ‘of'synchronous motor-load system. (06 Marks)
With neat figure eéxplain the variable frequency control of multiple synchronous motors.

: ‘3’::‘, 7 (07 Marks)

Explain how the effects of harmonics are*teduced in high power synchronous motor drive.

@W’f - 7 (07 Marks)

Explaﬁi*%‘itthe weaving mill and vmt‘e about the machmewéﬂves used in the mill. (06 Marks)

Write a short notes on any two, ofthe following:
1) Steel rolling mill
1))  Cement mill

(14 Marks)

i)  Paper mill. A o
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