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Note: Answer any FIVE full questioni);hhgosing ONEfull questionfrom each module.

,il-H,;;r.hllodule,l .;
I a. With relevant block diagram,rdS-iuss the operation of elect{.cdl drive system. (06 Marks)

b. With relevant speed - torqudtharacteristics and,polarities explain the four quadrant

operation of a motor driving..,. .,.:.].ry:* (08 Marks)

c. A weight of 500kg Ue{Xi.$;|ftea up at a uniform rPe_S bf l.sm/sec by a winch driven by a
operation of a motor driVin$..,. . _,'";" (08 Marks)

c. A weight of 500kg be{dffi$ihed up at a uniform rpefl bf l.sm/sec by a winch driven by a
motor running- at a spedd"of 1000rpm. The momeqt of inertia of the motor and winch are 0.5

and 0.3 kg-rrr'16{i,Fe_qtivety. Calculate the q*gkT torque and equivalent M.I referred to the

motor shaft. tn th#$tisence of weight the mii"dftlevetrops a torque of 100N-m, when running
*E..#4I

at 1000rpm. "*lrs *t1i (06 Marks)

'E oR
2 a. Mentibrqhnd discuss the factors dmfridereA for the choicerffiIectric drives. (}4Marks),.; ,|

b. Derive the expression for the loail*6rque and mom.gffifnertia referrect.to the motor shaft

for loads with rotational moliou''ind translational.g.nbffiYF :; (08Marks)

c. With relevant block diagram, discuss the operation of closed ,lgop of drive system

incorporating speed andle*rrent loop. ,*h 
s;' ' (08 Marks)

and temperature curves. ..j:,n, (08 Marks)

b. With relevant circuit and't$veforms, discuss the operation chopper fed DC drive for
motoring and regenerattv*iaking with necessary equations. (08 Marks)

c. A DC separately excilpd motor is fed from a single phase semiconvertor with 230Y, 50Hz

supply, for both ,fi,ft[$, and armature. Rr: 200f) and Ru = 0.3C), the load torque is 50Nm at

900rpm. Theu.v-?_,ffie constant Kv = 0.8V/A -radlsec. Assume continuous current.

Determine: 'qN 
/r::
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,i, ';'' rvrooti.'# ,;:ry*fth
3 a. With usual notaf$WFldiscuss and deriyqtlie.Expression for fiefrting and cooling curves of an

electrical motor,S'S .." w ""' . r (06 Marks)

b. With relevant",ciibuit and wavefomi$,dxplain the opp,rhtion of single phase fully controlled
rectifier fed separately excited DC motor drive . upaei continuous conduction mode of

c. A DC='{fuarately excited_6-e6otor is fed by-.choppor from 600V source, Ru:0.05f) and

bacielemf constant is KVt $:527YlA-rad/s9q[$]e average armature current Iu: 250,{ and

,*Xp,field current is I-f"-7 p.54. Assume armafiire current is continuous and ripple free. For a

, duty cycle of 60%o-,$et6rmine :
'-'';,,,'li) 

Input power fr&ffi\hb source ii) $"ot$r speed iii) Developed torque. (06 Marks)

-*,t''.-t-

,,,-.g 
'.-lfl ".[s:i o' on

4 a. Mention uhdSir"rsr any four clasies of duties to be performed by motors with load torque

i) Field"purrEnt for or= 0
ii) Firingr.,mgle in armature converter circuit.

ll r,t;n. l'
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(04 Marks)



Module-3
With relevant equations, discuss the operation of an M from unbalanced

h, ''
i1*!. iir;,,1"
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source voltage.

(06 Marks)

5a.

b.

6a.

b.

c.

c.

Draw the speed torque characteristics. (06 Marks)Draw the speed torque charactefistlcs. :,'''i6i,?;,' tuu lvr4rnr,'

A 440V, 5bHz, 6 pole, 950rpm, star connected IM h$,**ffie following parameters refemed to

the stator I Rs: 0.5O,Rl =0.+O, X. =Xl =k?Qf*X,,, = 50O. Motor driving a fan load
' Jtrt,. Ye';

where Tr : 0.0123 W3. Now one phase of th$ffitor fails. Calculate the motor speed and

current. Will it be safe to run motor for a lolig,oetiod? , (0S Marks)

Mention the two important features of stdlthg"of I.M explain with necessary diagram start
'illljr,, r, ... tnz [t^--t-^\

OR
With per phase equivalent cirq$iffiiscuss and derive {h6;'p0rtormance characteristics

equation of the IM drive. Dra;y..tffi;ipeed - torque cu1ve. ', " (06 Marks)

With relevant circuit and eqrI1ffis, discuss the operation of AC dynamic braking of an IM
with rwo possible conneqtiq.d " -:, (06 Marks)

A2200V:2600KW, ZfS#,-pr&jSOHz, Spole, 3 phase-,.flV.i\as the following parameters referred

to the stator: R,:,0.ffi'stl, Rl =0.1o, X,:0.4jft;'Xl :0.550' Statorwinding is delta

connected and contists of two sections in para'I,{gl.Determine the following :

D Starting tor{t$-sfo'*aximum torque aq"'*tfatio of rated torque, if the motor is started by

start - + "tpritffier. What is the maxiriruin value of line current du{ng starting?

delta starter using circuit breakers.

ii)

cireuit and wave

1l

,F,**d<{.
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drive. .i.,. 4'$' .{ u.u"'i *-1, " . (08 Marks)

b. With relevant per phase*qq**valent circuit, andfu6"the operation if,'variable frequency

control from a current s6-firgb. Draw S - T and I, vs rotor frequency cprvbs. (06 Marks)

c. A star connected squirrel"eage IM has the follgwing ratings and parameters : 400V, 5AHz,

4 pole, 1370rpm,''R.:2Q, Rl =3O, X,=='Xl =3.5f), {*"I' 55O. It is controlled by a

' 'id&r''
current source,iri$,Hfriir at a constant.flfux",Detetmine motorffi{ue, speed and stator current

when operatirs'[lt5OH, and rated slib"speed. ':'' (06 Marks)

.*i... "'t'' 4ii. - OR -,.*'
a. With re,lev, t circuit and waVe$nrrB, discuss the operalion ofCSI fed induction motor drive.

d-**"n,' ,,=** i*ul" {, - (08Marks)

b. With 
'sbtiematic 

diagram,.Aaffidln the variable" frequency control of multiple synchronous

raot trs. '1 'l;:" ,jr ::, (06 Marks)

".,rq*hth 
the necessary cigcdtdand equations,u4piiin the operation of current regulated voltage

fur*"56urce inverter cffi&df nn (06 Marks)

..'='*ff*" =Mg.@'5.a. With relevant Eiqcuit diagram, 
4,i..*-, ur the operation of self controlled synchronous motor

employingTEh{tommutated inv&i. (o8Marks)

b. What is a stepper motor? Discu$s the important features and disadvantages of stepper motor.

as*i;ii*. (04 Marks)
c. Draw the schematic diaqffi$uu,and explain the various stages of textile mill in brief. (ot Marks)

l0 a. With necessary ciroqit, analyse tfr" op".rgtito of inventor fed brushless DC motor drive.

.".1tj{Ylj, (08 Marks)

b. Discuss the cofutr,$r$tion ancl working of variable reluctance stepper motor. (04 Marks)

c. With schematis'-tiiagram, explain the varioys stages of operation in steel rolling mills in

brief. i.. (08 Marks)
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