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Exam No:

GANPAT UNIVERSITY
B. TECH SEM- VI (ELECTRICAL ENGINEERING)

REGULAR EXAMINATION APRIr_JUNE 2016
2F,F,604:. Electrical Drives

TIME:3 HRS TOTAL MARIIS: Z0

Instructions: (1) This Questron paper has two sections. Attempt each section in sep,arate answer book.
i2) I?igures on right ndicate marks.
(3) i3e precise and to the pomt in answering the clescnptive queshons.

SECTION: I

Q.1
(A) l)enve the exprcssioil for torque of a salient polc rvorind 6e1d motor with rhe help of equivalent (06)crrcuit and neat phasor dtagram.

(B) A 500 kw, 3-phase, 3'3kv, 50 Hz, 0'8 (lug"g power factor, 4 poie, star connected svnchronous (06)
moiorhas followingdata Xs=15 Q, R5=9. R-ated fieid curent rs 1CA. Caiculate

a) Armature curreni and power factc:r athaif thc rated torque ancl rated cuflrat.
b) Field cunent to get unity power factor ai the rated torque.
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Q.2
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Q.3
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(B)

(A)
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OR

Draw ald explain the block diag*t of lilectoc l)rive.

An electricai motor has a rotatrona-l load direct.ly connected to its sSaft The
characterisilcs of motor and loa<1 are

T = 0 , 6 * 3 . . 9 u t *

Tr = z.B jG
Fi*d the operahng speed ro- and discuss rfthe s?sdem has steady state stability

(05)

torque speed (06)

(06)

(0s)

(r2)

Explain what dn you understand by the steady-state stabilityl What ls the main assumptionl (06)

A 
1otol Y1i"9 at speed N {p- is drivrng a rotationai load Lr d:rectly coupled to its shaft and (05)anotherload lathrough a gear.to reduce its ipeecl by a factor i{ The rnerha of motor and loads Lr,

L2ate -i.,Jrandlz respectir,nely. The load torque of Lr and Leare T.r and Te. Iiind expression for
effecdve inertia and torque on t}te motor(D

OR

With tlre help of construction, circurt <iiagram and waveforms, explain the working of a trapezord.al
pefinanent magnet synch.ronous motor dnve.

I-Iow can ioads be classified as per Speed-Torque curves with examples.

Attempt any three

Explarn {llassificatron of Ejectrical Drives with examples.

what is meant by multi-quadrant operation? Expiain using suitable diagrams.

what rs -tire basic difference between true sprchronous nr:de and self-control mode for varrable
freguency control of synchronous motor?

What are the factors influencmg the choice of elecrric dnves?
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SECTION: II

;suitabletodrivealift(elevator)?Il lustratetheworkurgofthesarneWhrch tyPe of choPPer I

(06)

(06)

Q.4
(A)

(B)

chopper.

Q.4
("{)

(B)

:noPPer' nce of o'05 o' It is driving a

Hzz|v.200 A,750 rpm separatelv e'xcited i::"'::3:lTi:::: 
"It 

is thc soeed in rpm. speedslff 1l;liL*;li?r1':';*':ilH:=;;:ffi j.T'J,lT:x::f :"'.i.".':;Jr;:T*:
$:J*:T:Trl"1fr;i;ffi,J;;.; 

(wi& nil nerd) and speeds above rated are

"irJ".a 
by field conrol (wi& rated lmatur: "ll^9?"nned by tlelo corruur \wrl 

re current when the speed is 400 rpm'
i) Calculate rnotor tenninal voltage *O.tt"^11.*.,,l,pn 

the qneed is 1500 rpm.

; #:il:".,ju''';;; ; u p"'I*' ortated fluxwhen the speed is 1500 rpm'
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OR

Explaintheoperailonofsinglel'rralerurri,=onedrectifierrvrt}RLE,loadanddenvetheequadorr(06)
of average output vouage. si..,.tr tire warr.fotml-o? uttppry voltage' supply current' output voltage'

and output clu'rent' A"'i*t coniinuous curTent conduction'

A230v,1200rpnr ,15Asepara te lyexc i tedmotorhas? la fna ture . ]es is ta lcco f l '2 ( ) 'Motor js (06)
operated uncler dlmami. ;;rdg rvrth chopper conffol. Brai<ing feslstance has a value of 20 Q'

i) calcuiate a"ty .uoo ofiilopp., fo. moto. speed of rooo rpn ancl brakrng torque equlrl to 1 5

ii) ffi:1ff;;:T::'"T;: speed for d*ty ratlo of 0.5 and iloror tofque equal tc 'tis rated

torquei

D i s c u s s t h e c o r r c e p t o f s t a t o r v o l t a p c o o t r o l ' E x p l a r n s t a t o f v o l t a g e c o n t r o l u s l n g a c v o l t a g c ( 0 5 )
controllet.

A 440 V' 3 plrase, 50 Hz, (r poles, 945 rpm clelta connected rnducLlon motor has follclwng pafameters (06)

ffi:itf'ffi'T*;"U:S'*,;i?"T;'=^l'?'u 
speed rhe notor speed is contro'ed bv

stator voitage conffol' l)etermine
"; 

ivtoio, t.r*i'.'"l "t'lt'g*' 
culfent anci torque at 800 rpm'

i0 Motor speed, current"anri torque for motor ternrxlal voltage of 280 V'

OR

Expla intJre ideabelr in t ivat iablevol tagevadable|etuenc1,- .?"T ' : imet} rod.Dravthecurves(05)
showing the vaaatons nf *pt"'l' torque ancl power wth respect to trequency'

A3phase,44Y,50l1z,(rpole,Y-colruectectrnductioamotofhasfollowmgparanetersreferredto(06)
;;"-"i;*A = o.s o ; R,' = b.6 C) ;x" = X'" = 1 f)'

Stator.tofotorsh$nsratiois2' | t themotorlsusedfortheregenerabvebrakrngdeterrnirre
i) Maxlmum overhauling torque ,, .* i"iJ ;t;" ?a.rg. 

"f 
spee'J L which it can safely

iD H"Jlf,:* at which it will hold a load with a load torque of 150 Nm'

(12)

AttemPt anY three'

Wflte a short note on i) speed sensing ii) curent sensmg

Draw and explarn a block dragarn of current lirnrt closed loop contol sysiem'

Drscuss static scherbius dtive with lreces$arY diagrams'

SpeedofadcsenesmotorcoupiedloajS]oadrscontrolledbyl-ariationofarmaturevoltage'Wherr
armature voltage rs 400 V, moior takes ZO A' 

"i-tltt 
i^ tptttl'it -259 

tp-' The cornbined resrst'ance

of amlature anri field is 1Q. Calculate motor armatlj,,e ,,oltage for the fan spced of 350 rym.
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