‘The circuit model parameters in ‘Q/phase (veferred to stator). of a
2 — phase, 1 kW, 220 V, 4 -pole, 50 Hxz sqmuel— cage motor are glven
below ‘

Ri=3W R:=26W X;=X2= 27\.7‘.r X=110W -

o ’Fhe-\vindage, ffiction‘and core losses equal 200 W. The applied voltages
are adjusted such that Va = 110-]90° and Vm = 220-[0°

| ' () Calculate the starting toqu_ie and starting current (in each phase). '
.' (i) Calculate the motor performence at s = 0.04,

(m) With the motor running at s = 0. 04, the phase a gets qpen—cncmted
What voltage wﬂl be developed acmss tlus phase‘7
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PART A — (10 X, 2 20 ma1ks)

s 5ags9

10.

! ~ Whatis a distributed winding and what is meant by 'distribution_factpr? '
2. What are the factors effecting_th_e synchronous generator terniinal voltage?
_ How can the _speed of an Syﬁchi'onqus l_nofer be V_ar_ie_d? - o
3 4, -.What i_s a da_mpei‘ winding? _What is the function of 1t and w'hei'e: itlis Iocated? B
_ What is meant by standstlﬂ 1eactance of mductlon 1n0t01 S 1ot01'? How does 1f3 o
vary with speed? . o : - :
_ -6,- . Wute the expression for the 1e51stance in the cncult model the loss in whlch is
il .equwalent to the mechamcal power developed :
7 Wha_t are the _mel:ho_d's‘used in starting squi_rrel cage irid_ticf;idn mofm-"?_ :
8. - Compa1e and contr ast the speed contmI featules of mductmn motor with DC: _
i shunt motor. STy ST
. What is the advantage of a capacxtcn stalt motm ove1 a 1e31stance spht phase o
. 'motm" :
Give reasons for the low efficiency of hysteresis and reluctance motors,




(a)

PART B — (5 % 13 = 65 marks)

Draw the open-circuit and short-circuit characteristics using the data
given below for a 150 MW, 13 kV, 0.85 pf, 50 Hz synchronous generator.

Open - circuit characteristic

11(A) ‘ 200 450 600 850 1200

Voc (line) (kv) 4 87 108 133 154
Short — circuit ohalactenstlc Ir= 750 A, Isc = 8000 A~

1 Determme the_unsaturated synchronous reactance of the machine,

. (1) Dete_rmine the saturated synchronous reactance of the machine. '

o

_ Desorlbe W1th neat sketch,

®. The basm p11nc1ple of operatlon of three phase alternator

_(ii) Advantages of havmg stationary armatme '
'_(111) Detalls of const1 uetion w1th types of rotor.

_Draw the power ﬂow d1ag1am, equwalent c1rcu1t of a synchlonous m0t01
.~ and derive the expressmns for power developed by a SynChIOIlOLIS motor.

'VOr'

‘A 1000 kVA, 11 kV, 3ph star connected synchronous motor has an
" ‘armature resistance and reactance per phase of 3.5 and 40 respectively.
" Determine the mduced emf and angular 1etardat1on of the rotor when
.- fully loaded at

- _(i) Umty p. f,
'(u) 0 8 p.f, lagging, .

11.

L)
OR

13 (@

(i) - 0.8 p. f leac‘ung

14.

15,

(b)

(a)

A 400V, 3—phase B—pole 50 Hz 111duct1on motor give the followmg test

‘results:

No-load 400V 8V 0.16 power factor

. Blocked—rotor 200V 39 A 0.36 power factor

Determine the mechanical output, torque and slip when the motor draws
a current of- 30 A from the mains. Assume the stator and rotor copper
Josses to be équal. Use circle diagram method.

Describe, various lnethods of starting of 3 phase squirrel cage 1nduetlon
motors. '

Or

‘A 150 kW, 3000 V, 50 Hz, 6—pole star—connected induction motor has a
~ star—connected - slip—ring rotor with a transformatmn ratio of 3.6
© (stator/rotor). - The rotor resistance is 0.1 W/phase and its per phase

" leakage 1nductance is’ 3 61 mH The stator nnpedance may be neglected

(a)

B wmdmg), smgle—phase motor on sem1—quant1tat1ve basis.

'(b):_

: model and phasor diagram of AC series motor. -

‘f(a} .

" following cncult model parameters:

Find :

(1) the starting current and to1que on 1ated voltage w1th short crrcu1ted :

' sllp——rmgs and

'(11) the necessary external resistance to reduce the rated—voltage

staltmg current to 30 A. and the corresponding starting torque,

Develop the mrcult model of a smgle—wmdmg (referred to as the main

Or
Denve the expressions fo1 main field EMF Cross ﬁeld EMF w1th cncu1t

- PARTC-—(1x15=15 malks) -
A (O 5) kW, 4 pole 50 Hz, 220 V, two—value capamtm motor has the

A 6-pole, 50 Hz, 3—phase mductlon motor running on full load develops a

useful torque of 160 Nm when the rotor emf makes 120 complete cycles

per minute, Calculate the shaft power output. If the mechanical torque .

lost in friction and that for core—loss is 10 Nm. Calculate :

@) the oopper-less in the rotor windings,

(ii) the input to the motor, and

._ (111) the efficiency

The total stator loss is given to be 800 W
' ' Or

2 - 52959 -

C Rim=42W, Xim=113W Ri=516W, Xwu=121W

X=250W, a=106W R:=T48W, Xe=72W

Fuctlon wmdage and core losses = 45 W

(i) : Calculate the startmg torque and current if the two capamtms in

parallél equal to 70 mF. ' .

'(li) Calculate the value of the run capacitor for zero backward field

~ when the motor is running at a slip of 0.04. What is the meaning of
' the associated resrstance value?. .

(i) Calculate the motor pelfonnance for the value of the run capamtm

“as in part (if). Assume Re = 0.
Or
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