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il e " Answe1 ALL questmns

PART A — (10 X 2 20 marks)

1, Defme Input power factor (PF) and Harmonm Factor (HF)

'exmted de motm drwe

¥

3. Compare pulse width andulatien and frequenc'y'modul.atien'. e

- .Time : Three hours. -~ R 'Z RN  Maximum : 100 marks - 00

2. Derwe the expression for speed from basm duve equatlons for sepalately‘ ::' -

.4, - Draw the schematic dlagrams f01 motoung and 1egenerat1ve blakmg of dc_ C

o ' Lo B _choppel drive.

o e A . 5. - How slip recovery schemes are advantageous over statlc mtor zesmtance
' o control of induction motor drives? s '

6. How is the speed conmol of induction motor by varratlon of shp frequency
obtaxned‘?

.

7. How to obtain sepalately exmted de motor like performance for 1nduct10n
motor drive? ' :

_ _ N ‘ 8. What are the merits of ﬁeld oriented control of mductlon motor drive over -
. : L - ' - scalar control? )

9.  Draw and explain the importance “V” curves for synchronous motor.

10. How dynamic braking is superior over plugging for synchronous motor drive?



11

_ '_.‘_:(.b)_ | _

(a)

(i) Denve the t01que and speed explesswns for contmuous motor-"- -'

(a). ";-:_Explam the In phase and phasé sh1ft operatmn of multlphase chopper'

" PART B — (5 x 13 = 65 marks) _ _ . ‘ ' 14. (a) Describe the flux vector estimation of direct vector control method for
' . ' o - ' induction motor using Voltage Model. - _ : - (13)
(1)  Explain the operation of three phase 'full converter fed separately o R ' '
~ excited de motor drive with neat sketch. ‘ L ® ‘ ' Or S p

(i) ~Derive the expression for speed for the above drive. - o N\ . ' (b) Explain the following with respect to induction motor drives

: O S @) Dlreot torque control using block dragram o : (4
' () Deuve the torque expressron w1th stator and rotor ﬂuxes S ) I

[V -Draw the schematlc dlagram and wavefouns for smgle phase semi-

"' . converter fed dc series . motor drlve f01 both contmuous and .. R _
diseontimuousmotorcurrent. @ S e
| L T L s e e 15, (a) () Wnte shmt notes on brushless exmtatlon systems 1_'(_6) ST

~ (iiiy 'The voltage -vector selectron to eorrtrol- tol__que and ﬂux __5.; L
T snnultaneously in DTC RS PR AR (6). :

o .-cunent f01 above duve UL P IR IR (1) B Saihn S (11) Dxplam the closed loop eontlol SCheme of IOad commutated 1nve1te1 o .
. Sl T e R T e T : R _Synchronous motor drlve (7):_..”-'-'_' : e

o -thh neat. sketeh

; 4'”':;':'_::A 440 V 5() HZ 970 1pm 6llpole Y-connected 3-phase wound' 1otor"

md“"tmn mOtOI' has followmg parameters 1eferled to the stator P e 'il"'iﬁ.j- _ S ) _: "'Descrlbe the vanable frequency control.of CSI Fed Inductlon motm drxvei-_-_f:_

S :(11) Torque for a speed of780 rpm and a= 140° e :' - { i ( L

- ®)

"turns rat;on is 2. Moto1 speed is controlled by Statlc Scherbxus Drive. T R e L L T
 Drive is designed for a speed range of 256% below the synchronous speed. o n T R i .;'.5 S Or. L o '
- Maximum value ofﬁrmg angle is 165°"--- R : : i FEE R T .

."':ACalculate IR T i EEH :'.'-_(at least three maJor Optnmzatmn methods) . DR

: ;(111) I‘u:mg angle for half the rated motor torque and speed of 800 1pm

1200 rpm and (i) motor speed, current and torque for the terminal

jPART C—-— (1 x 15 = 15 marks)

R = 0. 1 Q R' 008 Q X 0 3 Q X’ '-04 _Q The Statol to 1otor-". "wrth neat sketch and analyze 1ts (1) speed torque curves (11) Is vs sf ; -

S _:cur»es

(b) :' "I_Descrrbe the evaluatlon of d1rect torque control of mduotmn motor duves___- TR ST

- _(i_) ', Transformel turns ratxo

de link inductor has a resistance ofO 01Q. R | (13)

A 2.8 kW, 400 V, 50 Hz, 4 pole, 1370 rpm, delta connected squirrel-cage -~ . . - e T S . : I
induction motor has following parameters referred to the stator : _ A R 7 : R '

R, =2Q, R/ =5Q, X,=X]=56Q, X =80Q. Motor speedlscontrolledby - e

stator voltage control, when driving a fan load it runs at rated speed at /

rated voltage Calculate (i) motor terminal voltage, current and torque at .

voltage of 300 V. ) _ o (13) _ ' o
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