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137621-28
S.E. (Mech.rProdJSW) (II Sem.) EXAMINA'TIO\ 2010

ELECTRICAL TECHNOLOGY

(2003 COT]RSE)

Tirne : Three Hours Maximum Marks : 100

.fV..8. :- (t) ArswerB to the two Sections must be written in separate

answer-bool{s.

(ii) From Section I attempt oze question each ftom the parrs

of Q. Nos. 1 and 2; Q. Nos. 3 and 4; Q. Nos. 6 and 6.

From Section II attempt one question each the pairs

of Q. Nos. 7 and 8; Q. Nos. 9 and 10; Q. Nos. 11 and 12.

(iii) Neat diagrams must be drawn wherever necessary.

(lu) Figures to the right indicate full marks.

(u) Use of non-programmable scientific pocket calculator is

allowed.

(ul) Assume suitable data, if

L

SECTION I

(a) I rom lirst principle, defivethe emJ equation ofa d.c. generator. [4]

(b) Sketch Speed-Armature culrent characteristic of D.C. shunt

motor and D.C. series motor. t ,11
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The armature of a 12 pole d.c. shunt generator has 50 slots

and is wave wound with 12 conductors per slot. The generator

is running at a speed of 625 rpm and supplies a resistive

Ioad of 15 ohm at a terminal voltage of 300 volt. The armature

resistance is 0.5 ohm and field resistance is 60 ohm.

Find the armature current, the generated emf and the

(c)

(a)

3. (o)

Or

With a neat circuit diagram explain the speed control methods

for D.C. sexies motor. t8l

Why is starter necessary for D.C. shunt motor ? With neat

diagram explain three point starter. t81

Draw a neat circuit diagram and relevant phases diagram, explain

how two single:phade wattmeters can be used to measure total

active powei in a three-phase balanced star connected load

with lagging p.f. ?

'How is the total reactive power calculated using the readings

on the two wattmeters ? t10l

flux/pole.

What are the requirements of

t

fq l

good llgntrng scneme. tol

(b)

w
 w

 w
 . 

s 
t u

 p
 i 

d 
s 

i d
 . 

c 
o 

m



I t r

+. to) three rdentical impedances each of (B_4j) ohm are connected
rn star across a three_phase, 400 V, b0 Hz A C. supply. A

, wattmeter is connected w-ith its cunent coil in line y. .Calculate
the wattmeter reading when voltage coil is connected across
|rnes :

U) y  and l t

(al ) Y and IJ

(rii) R and B. rol

(b) State laws of illumination. rel' tul

(c) -Eixplain why power factor improvement is nepessary and state
methods used for it: u1

D. (a t litate advantages of using rotating field over rotating armature.
in case of three-phase alternator. t4j

ror uompare salient pole and non_salient pole rotor constructron
for three-phase A.C. generator. . tsl

\c., uraw and explain significance of all parameters of an exact
equivalent circuit of a single-phase transformer. Also derive
the approximate. equivalent circuit llom this by stating the
rutes ot transfer of various parameters from one side to the
other. tel
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6. (a) lhe Iollowrng

on a 10 kVA,

O.C. Test :

S.C. Test :

Calculate:

' O r

readings were obtained lrom O.C. and S.C. test

450 VlI2O V, 50 Hz single-phase transformer:

I2O V, 4.2 A, 80, W on L.V. side

9.65 V, 22:2 L, 720 W on H.V. side

(t) The approximate. equivalent circuit parameters ref. to

prr mary.

(ii) Efficiency and voltage regulation at 0.8 p.f. lagging. [101

(b) A 3-phase, 16 pole synchronous generator has a resultant air

gap tlux of 0.06 Wb per pole. The llux is distributed sinusoidally.

rductorsThe stator has 2 slots per pole per phase and 4 cor

per slot. The coil span is 150". Calculate the phase and line

induced emfs when the machine runs at 3?5 rpm. t8l 
-

SECTION II

Explain the working principle of three-phase induction motor..7.  (a)

(b)

State its types and their applications. t6l

The .rotor resistance of a 4 pole, 50 Hz 3-phase induction motor

is 0.4 ohm per phase and standstill reactance per phase is
'4 ohm per phase. Calculate the spped at maximum torque

and the ratio of maximum torque to starting torque. t41

1i,37621-28w
 w

 w
 . 

s 
t u

 p
 i 

d 
s 

i d
 . 

c 
o 

m



' 'nduction motor ?Ic) Why is sta rter ' necessary tor the three-phase I

With neat diagram explain working of STAR-DELTA Starter' [71

/1-

8. (o) State the torque equation of three-phase induction motor and

hencc sketch the Torque Slip characteristic and show on it

pffoct o{ r:harse in rotor resistance/phase.

for thiee-phase induction motor.
t

5r

(b) Compare Squirrel cage and Slip ring tlpe rotor construction

t6l

I4l

t7l

(c) A 33.73 kW, 4-pole, 3-phase 50 Hz star connected motor delivers

full load output at J.440 rpm with a p f of 0'8 lagging' If

the rnechanical losses are 1'3 kW and stator losses are 1'4 kW,

nal  nr  r  lo+a

(i) Slin at. frrll ioad

of rotor induced emf(rr  I  t  requenc)

r ; t i l  R^+nr Crr  loSS

(iu) Efiiciency of motor at rutl loao'

9.  Wri te short  notes on:

(r') Universal motor

(ii) Stepper rnotor

(lil) Reluctance motor.

t5l

t6l

t5l

P.S.o: I
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10. Wriie

( ' )

. ( tr)

(ii i)

Or

induction motor.

drives and discuss their merits

t.71

and state applications of dielectrjc

t61

short note on Arc Welding.

O r .

State and explain advantages of electric heating tSl

Explain the procedure for designing circular cross-section heating

element of a resistance furnace'

State any ,t00 applications of :

fi) D.C. shunt motor

(ii ) D.C. series motor

(iii) 3-phase slip-ring induction motor'

mn

t5I

t6l

t5l

11, (a)

(b)

t4l
\c.)

12. (cr.)

(6)
t61

.  \ c )

t6l
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