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Fifth Semester B.E. Degree Examiffiuffb,ii, Jan./Feb.202l
DG Machines and SyncQyffius Machines

{w

Time: 3 hrs. 
=t*'; .=.= _ . Marks:100

'L'i.=' '
Note: Answer any FIVE full questions, seU*ti+i at least TWO questioii*ffiim each part.

pole, rI (rJ brusnesare_ Q,ni:trNA and (ll) orusnes are smfieo Dy o-e rom LiNA. (0E Marks)
qr- '_

a. Explain load test$sfBldc shunt generator and,,,$&rmination of load characteristics. (08 Marks)
b. What is back*emflHilhat is its sisnificancd? " (04 Marks)b. What is baclqrpfifuat is its slgnificance? " (04 Marks)
c. A 100 hp,"ffi0Y shunt M has 4 poles and a 2-circuit armature winding with492 conductors.

' 't r \ffii,".. s
The flu6 50 mWb and the fu{ ruad efficiency of 2_2%. The armature resistance is
0.1Q^ajh sfftrnt filed resistance iffi. Calculate for tulHffhd (i) speed (ii) usetul torque.

(08 Marks)%,.P . &*Y
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PART - A ryots*I a. Explain armature reaction efffiiiflDC machines withffihvant diagrams. How is it

minimized? * ".'%"S "=1;J (08 Marks)
b. Define critical resistance. Wfiat$iSits significance? (04 Marks)
c. An 8 pole wave wound pq $pnbrator has 480 armatqpdwonductors. The annature current is

200 A. Find the armatffii$iction demagnetizingi&d cross magnetizing ampere turns per
pole, if (i) brushes are dfi NA and (ii) brushes are, shifted by 6"e from GNA. (08 Marks)

The flux&olff.is 50 mWb and the rul ruad efficiency of 92Yo. The armature resistance i

ww 4.

#."
4 a. What is "retardation test? By affilying retardation $o$trsbparate out the stray losses of a dc

shunt m&tiiln" by eliminatidrSQgniia. (10 Marks)

*w# 
*q"e

3 a. Explain T-Iu and N-Iu characteristics of dc shunt anffi'B"motor.
b. What are the limitation*see$-brmature voltage ffiWd control o

Ward-Leonard method:,,o.f;+beed contrcl of a-deffiunt motor ir

_.. @" ;

b. What are the limitation*srye&rmature voltage ffiWd control of de" shunt motor? Justify
Ward-Leonard methodi.o.fapeed contrcl of-,,a-deffiunt motor instead'''6f armature voltage
control. (08 Marks)

c. tn a differentia test of 2 series motors tfr" o"Ji"gs were: motOr-supply voltage is 500 V,
generator voltage 427 V,load currentg2 Ary input current 9Amore. Find the stray losses per
machine and motor efficiency, give4tk iiliotor resistance tgbe 0.575Q. (08 Marks)

.\

, ;i, .$ ,u, . -..-....,,,.,,..

Supply voltage :240Y t"

i:-',, :'Field current of mo_tti&,2A
'"-rFieldcurrentofgffi@or:3A d, 4

Armature curre-.gtnpfpenerator : 604 ],
Current fro6n nqalns : l64' h*" r
Armature f#tqtance of each mac"hitl€ :0.2 {,
Determine thd stray losVmac{rffi and hence the efficiency of motor and generator on FL.

(10 Marks), 
o"*"*

'*;; PART _ B

b. Folloffig results are ob@fuff while back-to-@ck tests was performed on two shunt
-:r;::::i:* 

'-
,," '$ 

th,'.. M

a. Analyze the merits of,.+tationary armature over rotating armafure type of construction for
alternators. ;., (08 Marks)

b. Derive an exgEpirion for the emf equation of an 3Q alternator having distributed, short
pitched winding." l (06 Marks)

c. A 3 phasg, 4 pole, 50llz, star connected alternator has flux per pole of 0.12 Wb. The slots

per pole@ phase is 4. If the winding coil span is 150o, calculate the emf generated per
phasffi.:- 

lof2 
(o6Marks)
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6 a. Define voltage regulation of an altemator'.Descriffi8T"y-t lln;lTt T:T*,1:a' 
;J,H:# ;[,ff ;,ffi i,i; ;;;;;; tuegi',s, e6f ffi eaaing power ractors' compare its

merits over mmf method. * 
-ffi$ (12 Marks)

b. A 3300V, 200 kVA, 3 phase star connected ald$ff has an armatureresistance of 0'6Q/ph

and synchronous reacttce of 6 O/pl. CaleqlEqr$e percentage regul.g[!&# when the rated

_;__ _ -c:- ^,,.i+^L^,r ^ff 3# ,* *o,,,. (08 Marks)--'- -J r m .s \\

ouput at 0.8 lagging pf is switched off' F&" W ' ;'.r 'r%#5 '{';$

7 a. If two synchronous machine havingffirent impedances and,dif&rent induced emfs are

connected in parallel, explain *i,k6*W;;t;no#urey share'*km*nmon load and what will

be its commoo t"rroirrut voltageffiL# ffi#' i ^ ^AAn ....J'-o^Y'"tulbe its common terminal voltageffiE*tr ffidy' (10 Marks)

b. Two three phase 6.6 KV stp@&Bected altematott t"pptlrffload -of 
3000 KW at 0'8 pf

:*"^;;:^,,"-";-*#;o''"e ner nhase *f t&s" machines are respectivelyilgei"g. The synchrono*t i,&f"aance per ph^*" 4'** machines are respecuvery

1g"i+lf Op *a tO.+;rroS the excitatiot of ooe*tfohine is adjusted so that it delivers

l50A at lagging pf ";#fiffi""*o are set t9.Fu&$. load is shared equallv between the

machines. Determiry:ffiff[" current (ii) pdwer factor (iii) Induced emfs

lagging. The sYnchronoqs ;
(0.5 + j10)0 and (0.4 { . The excitation of

- - ------. "1 r , (10 Marks)
(iv) Load angle of%ffi machine. ***

per phase S tHese machrnes are respecuvery

it;.''' .,f .nrmtlnMhine is adiusted so that it delivers

" p&
l. "".."."

for the power-ang@fltion of a salient pole alternator connected to
{{str t trAltr^J.a\8 a. Obtain an e

b. A 1800M;star connected,6.6
;fir* U"&d[b,"n the characteristics anp c$mment on its shape' (10 Marks)
':*i;; H:;I-^-* ^.^-^^^r^s r ( r{tr*.cqiienr nnle srmchronous motor has }fu = 23.25 Q and

& ="ffi tper 
phase. Its etrectiffiWitance i! ,9to. CaffiTe the excltatlon emr arru wt.terr

the motdr i, ,roodr,;;;."d i;ffii O.S pf leading."rffsYtiL excitation -{ ""t 
off fin! th3

5.6 ffialiant Pole
tryffioptstance ls z(

toffi3f 0.8 pf leac
tance is zero. CakffiYe the excitation emf and when

tfri *offi is supplying rated loffiSf 0.8 pf leading."ffi\ttie excrtatron*,[cut otl, urtu LllE

maximum load ihatttre-motgr c&r supply. *qP;-*. --w..$ 
(l0Marks)
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