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B.Tech.

(sEM. W[) THEORY EXAMII\ATION, 20 1 5-1 6

ELECTRIC DRT\{ES

[Time:3 hours] [Total Marks: I00J

SECTIO}[-A

Attcrnpt *ll plrrts. All parts carry equal tnarks.(2x 10-20)

(a) Ditl'brentiate belween "group drive" and indiviclual

'Jrivc".

(b) Why a motor smaller rating can be selected for a

short time duty?

(c) A motor is couples to a load having the following
characteristics:

Motorrf'*:15-0.5 0*
LoadrT,:().5 *'*

(d) Enumerate different types of braking of dc motor.

Which one is usually employed and r,vhy?
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{F'ollowirrg Papcr ID and Roll NG. to be filled in your
Answer Book)

Roll No.
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(e) What is the ftincticu oi Poiver rnoclular in an
electric drive?

( f) Wily' DC series lllotor is nrore suitecl to ij*ai n ith
torqus Gverl*ac{s than ot}:er DC motor.

{S} Wht'the Vlf ls kept ccnstant rviriie ccnirt;liins rire

speeri of ri 3-phas* inaiuction motor"J

{h} Wirat 6trf, th* disattvanfages of- dc: .Jri\u-s ciue tr>
rr"hi*fi the thrr;u-phase irlc.liit:tii:ii iil()iot' rii'ir e is
reptrai,irrg il'.'

(i) Wh)'halflla',c convcilcr i:; not ii:i-'d li.r1 sllilpii't.;
tire fielcl circuit ol'clc nroirrr'J

ti) R'Trat el* -v*u rtl$an t:v I-q:ad t-,riiiai it;ition'.'

$ECT.'[{-}N.E

Attcn:pt any ffive questit:ru :i-cn: this section. i i ir .5-,5{Ji

?. A drive has f-$llori'ing I);1r'ill.Tlrt*rs. i--10i.:g,in2.

T-_ 15-ri].ir\sN. li-ill and J',:,i+i).ii{:;'{. N-rTl. r,r,hcrr: N is
th* spe*d in ryrm. Inii iall,v dri:r*, is n,'.rrking in stear.l3, Stat*.
hit;-rv thc drinre is hrakeC h3,'til* *lcctric hrakiilg. "lkrrqu*:

*f the ffi*tllr in hrai<ilig is g;ven h;,, 'f '=t{i-*.04,\i. N-r}i"
Calcuiare tirnc takcn b1, t?re <lriv* tt) stc'i],

f,rs{}{} {2}



4"

3 ' (ai What is hcating time e onstant? Explail l:ow the
rating cf rnotcir is affected b3r tl:e temperature rise
of Hiectric hfotcr.

ibi r\ m*tor iras a lteiiiing tirne construit oi'60 lnin encl
a cooiing tirtic constaui o{' 90 niin. Wlien rlirr
cciltinut)r.lsl) on t'uil Jo*cj (,--f Z* k$-i, f-inal
iclllllei'aitlic rise i: +c'c. what I*aei can he
dclivct'eC by the llt()ior ior It-r rnin if the initial
tenrpel-al iire rise is zer-o?

Il e l-; *.: ri b r: s e l f c oi1tro tr I eel ari d l *a d C ofitin u tatecl i il,,,ilr[$r
contr*llecl :s1''n*hrcnolls t:rct*r llrivr Anq.i cornpare then:.

(ai A22S V, 970 Ipffi ssperatelv excited mr:tor iravilg
an arn:atul"f resistanc:* *f 0"05 {-} dralvs 10fl A
itonr th* source. "I'he n:otor is tql bc braked bl,
;lluggi*g from ,,n irtitiai spe*d of IOss rpm.
Calculate : (i) the resistance tc he coxlnected in
seti"ies rn,ith afineture tr: Iirnit th* i;:itial braking
cllffient t* hvice the r:ated cuffent 1ii) inirial bl"akigg
torque iiii) thc br;iki*g torque rvhep the spe$6 has
recluced to zero.

(b) Explain tll'nut nic hraking ofthree plrase incluctiop
motor.

83S{} {3} I).'r.0.



6. A three phase fu!try controllerl bridge converter is tbecling

a separately excited dc lnotor. Assunting continuous loarJ

currsnt, derive the equation relatinir specci and torque of
the motor as a function of triggering tiellrl' ' (x' .

7 . Explain stator voltage controi of three phase irtduction

notor. Wh-r* this contral is suitable for fan and pltt:lp

drives?

B. I;iscuss the prablom arising in the: operati*n of irnpact

laad. Ilxplain, lvith the help ol diagriini. i?utt, thcse

probtrerns are rninimizecl trsing fl--v tvlteel.

g " Based on thc rins torqu*, estlrnai*: the kW ratillg o{'7 5 t}

rpm motor userl flor rJriving eeluiptnent having tlre

foliorving l*ad ttirqr:e cun/e:

(i) For first 1C seconds, the torque is constant at 4A

kg-rn;

(ii) For next 30 seconds, the torque varies linearly with

time frorn 35 kg -m to l5 kg-m;

(iii) For the last 50 seconds, the torque is constant ancl

equal to 10 kg-m.
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Attempt

I0. (ai

SECTIOI{-C

any-' fro eiuestions ficln this section. ( I 5 *2:30)

Ilerform the transient ar:alysis trf separatelv
exciteC D{l ltu;t*r startee} using armature control
scherne,

A ntolioi'Crivcts tr,v* loads {}}le has rotaticlnal rnotion.
It is coupled to the rnotor through a reduction gear

of teeth ratio el:C!" 1 anri efficieircy es g{t%. The

Ioacl has a rnornent of iriertia of' 10 kg-m2 ancl a

torrltte cf 5S l{-}I-}. Otirer load has a translational
rnction anrl consists of'(r00 kg u,ciglri to be lifted
at a unifontt :i1igs''ql of.2.f) inis. collpling hct.,veen

this loac! and tire inotor has an efficienci, of BB9,'0.

Motor has inertizr of 0.4 kg-rn2 ancl runs at a

continllolrs speed of 1500 {pm. Deterunine the
equivalent inertia refer:red to the motor shaft and
tire po\,ver developed by the motor.

(b)

11. (a) Compare CISI and VSI fed shcemcs applied 1-or

speed control of induction motot's.

(b) Speed of DC series motor coupled to a fan load is
controlled b)'a variation of armature voltage. When
the armature voltage is 400 V, motor takes l0 A
and the fan speed is 250 rpm. the combined
resistance of the armature and field is 1 e .

Calculate

8300 (s) P.T.O.



( iii

(i) fof*tr:r tlrfilatt:re ",.ciltaqe

{ilm-

iVlcrtrir speed f or: the an-nature i'oltage o { 250 V"

I1:<piairn s,iatis Schr;rbius sch*mo fc,r spe r:ii i;rifitro1 of a

slip ri;::i iniu*ti*r: rnr-:rt+r". []liiiE' i] r]eat clict,ii <.liegrell-]

*i ihr: cfirilslrte: i;hcrtinr, l\rf,:ntie>n its iicl,,'iulietg{rs

c()rnitilrc(i {o rotr}r resi-qtencc r:cntrs}i rnethod.

1a1i-,

s3{t{} (s)


