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B.Tech., VII Semester
Examination, November 2022

Grading System (GS)
Electrical Drives

Time : Three Hours
Maximum Marks : 70
Note: 1) Attempt any five questions.
f=g1 uTa weAl @ g1 Hifo)
i1) All questions carry equal marks.
Tt veAl & TuE siw

iii)In case of any doubt or dispute the English version
question should be treated as final.

foreft o wesR & Wg srEr Rae & fRufyy F ssh ar
& W9 I ifem 7FT SR

1. a) Explain load equalization in drives with necessary
diagrams and derivations. 7
T3 ¥ SIS FEATRALA DI IMAWTF SR 3R el

& el FHSASY
b) A motor equipped with a flywheel is to supply a load
torque of 1000 N-m for 10 sec. followed by a light load

period of 200 N-m long enough for the flywheel to regain
its steady state speed. It is desired to limit the motor torque
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to 700 N-m. What should be the moment of inertia of
flywheel? Motor has an inertin of 10 Kg - m?. It's no load
speed is 500 rpm and the slip at a torque of 500 N-m ig
5%. Assume speed torque characteristics of motor to be
a straight line in the region of interest, 7

TIfaTeTE 986 | o G HIeX @Y 10 A F 317 1000 Nom
& oS el & Rt TN &1 0P A8 200 Nom 1 gedt
R Hafty e 8, S Tt arueft R afy &6 gA: uw 0t
& forg gate 2t 21 Jiex & @ 700 N-m a& dife @
aifesd &1 TR Th H AT BT & FIT B TR0
HAeR B FHAT 10 Kg - m2 81 356 4t g wig 500 pm 2
3R 500 N-m & ¥ 0= BT 5% X1 Se¥ee % o § diex
& 1 S fadwean @) va dhft Jar g7 )

Explain the operation of a single phase semi-controlled

converter fed separately excited D.C. motor drive., 7
gUdH FuoTs St Aie 15 | e e o1 Aft-dda
FCI S AT DY 2T |

A 230V, 980 rpm, 12.9 A, separately excited d.c. motor
has an armature circuit resistance and inductance of 3Q2
and | 50MH. It is fed from a single phase half controlled
rectifier with an a.c. source voltage of 230V, 50Hz.
Calculate: 7

1)  Motor torque for o = 90° and speed = 700 rpm.
11) Motor speed for o = 90° and T = 20N-m.

Assume continuous conduction.
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T 230 V, 980 rpm, 12.9 A, gP Iorn St Aew A
arTeR @fbe wfay iR 30231R 150MH a1 SiftreTe &1
ﬁ@%mmmm@ﬂﬁwﬁﬁgm
ST &1 230V, SOHz &1 A A1 TOHT TR

i) o =90° 3R 7R =700 rpm & fAY Hex FATLH

i) a=90° 3R T =20N-m & foQ Arex 7

faReR aTe A |

Discuss variable frequency control of IM drive. Draw the
relevant speed torque characteristics and derive the
mathematical expression showing the relationship of max
torque and operating frequency. 7
IM grza ¥ uRadefier smafy frimor = =49t &) aRife
mgfr ¥ day o fREr g TRl sifeafd aw wR|
A230V, 960 rpm, 70 Amp. d.c. separately excited motor

has an armature resistance of 0.06 ohms. It is braked by

plugging from an initial speed of 900 rpm. Calculate:
7

i) Resistance to be placed in armature circuit to limit
braking current to twice the full load value.

ii) Braking torque

iii) Torque when the speed fallen to zero

Tes 230V, 960 rpm, 70 Amp. §IH Iauid SRt HieR B

TR ARy 0.06 & &1 $9 900 rpm &Y Foarrd wdis

Y T FRP A AT AT 81 TOFT R

i) AT PE B Gl SAle dog F I 9B WA FA B
farg amfar Gfthe 3 w@r M arer wioRy
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Draw and explain a closed loop operation for a static
Kramer controlled drive. 7

3R Tm=mE

Explain static rotor resistance control in closed loop
speed control. 7

eilvs g wfie e § wRw A ST Fk @
AT

Explain the braking of synchronous motor with VSI.

Draw the speed torque characteristics for regenerative
braking. 7

VSI & W el Aex i afiT @) aeeEe) Rih
sfebt & forq 7y i fadianail o amefia &

A 3-phase induction motor runs at almost 1000 rpm at
no load and 950 rpm at full load when supplied with
power from a 50 Hz, 3-phase supply. What is the

corresponding speed of the rotor field with respect to
the rotor? 7

U 3-%h §892H HIe T 1000 rpm R &7 bt ofis
& 3R 950 rpm W Jof &AIE IR TN & T 50§, 3-5A
SMgRE < RroTeh Y sl et #1 Aex P way A A 8
&6 T nfy T R

g |
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Explain the chopper control of separately excited DC
motors for: 7

i) Motoring control

i1) Regenerative braking control

J I ST AYERT 3 forg AR A Y e |
i) #elh FaEm

ity gttt s Prixor

Explain using a power circuit how the speed of an induction

motor drive can be controlled by using current source
inverter. hitps://www.rgpvonline com 7

giax i o1 IUGNT & ARy 6 adu | sacs

BT IYANT TR 58994 HIex F13d i TR B HH P
e s Esmar g7

Define the term "starting". Differentiate between
regenerative braking, dynamic braking and plugging. 7
“weifén’’ o @Y afeafia =) SoRfea sfhn, s
sfehr 3Rk wfifn & & 3R o

Discuss the A.C. dynamic braking with two lead
connection for Induction motor drives. 7

SeaeH HIcR P39 & fore < ofie FRge & |y ot seRfie
afdn o= gt )
Describe the principle of operation of Switched

reluctance motor. What are the advantages of Switched
reluctance motor drive over other ac motor drives? 7

fReres srfPreet WieR & ware & Rigia @ avfT o1 ey
Tl HeR g5 W Res arfesT Wiex g1ed b T R 27
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b) Describe the operation of a variable reluctance stepper
motor. What is micro stepping? 7

U TR AFTST R HIeR & Faler I auiT IR gt
wfim g2
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