16. - (a)

(b)

PART C,—_(l x 15 = 15 marks)

A DC shunt generator driven by a belt from an engine runs at 750 rpm

while feeding 100 Kw of electric power into 230 V -mains. When the belt

breaks it continues to run as a motor drawing 9 kW from the mains. At

what speed would it run?- leen aunatme resistance 0.08 Q and field

resistance 115 Q.

“ Note: In a shu.n.f, machine the field is conn.ected across the armature and is
" also connected directly to the 230 V mains. The field excitation therefore

remains constant as the machine operation-changes as described above.

" Or

A 1p, 100 kVA, 2000 = = 200 V two- winding tr ansformer is connected as an

autotransformer as shown in Figure 16 (b) such that more than 2000V is
obtained at the secondar y. The portion ‘ab’ is the 200 V winding, and the
portion ‘be’ is the 2000 V- wmdmg Compute the kVA Latmg as an

: autotl ansformer. _
Iy = 500 A
= -0
- 200 V
I =550 A
Q= for b - ‘ _
I ‘50;4. V= 2200V
Vi = 2000v
o —

e

Figure 16 (bj Autotransformer
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PART A - (0x2= =920 maiks)-

. Write the 1e1at10nsh1p between magneto motlve fome and magnetlc field

1ntensﬂ;y

- Why magnetic core of a transformex is producing noise in auchble bandwidth?

What i is the use of Buchholz relay? S

“Mention the conditions for the successful operatmn of tr ansf01me1s Wthh are |

connected to be in parallel.

- Co- -energy for a system is obtained as® (0.09/g)*(2/3)*i352, Fmd the f01ce

Variables ‘g’ and 9’ can be considered as distance and current. -
Write the energy balance equation for the block diagrain shown in figure. 6

Electrical | - Coupling Mechanical

: systél}l' Vo) field 71 system

" Electrical  field Mechanical
loss loss loss

_......_...__;., IPmech'

Figure 6. Flectromechanical energy conversion system

Why torque production inr DC machme 18 maximum?

What is the Ielatxonslup between angula1 measule 1n space and angu1a1 |

~ measure in cycles?

Why series motm should be started w1th loaded conchtmn‘? :
What is the need of starter f01 DC motor?
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PARTB — (5 x 13 = 65_111&1‘1{3)

The magnetic circuit of I‘lgme 11 (a). has.dimensions: Ac = 4 x 4 cm? A
lg == 0.06 cm, le = 40cm; N = 600 turns, Assume the value of y, = = 6000 for .

iron. Find the e,\mtmg current for Be = 1.2 T and the corresponding flux-

and flux linkages. ) : ‘ (5+8)
. : ,H . )
P 3
T A S _ Mean core length, /
N e -
S }1" v - _CAJfH’-; o 1 |~ Cross-sectional
I P ' _ : ‘ _area A
FL S 1l
' q_ - T '
e l . L‘T ~h | f Air-gap, g, [,
g . 7 | ) ..
— e i

—— e e T

Figure 11 (2). Magnetic circuit
Or 7

A square-wave voltage of amplitude It = 100 V and frequency 60 Hz is
applied on a coil wound on a closed iron core. The coil has 500 turns, and
the cross-sectional area of the core is 0.001 m2, Assume that the coil has
no resistance. '

Ci) Fing the ma\nnum value of the flux 'md sketch the wavefm ms of
voltage and flux as a function'of time. - _ o (®)

(i) .Find the maximum value of E if the maxim_um flux density is not to
exceed 1.2 tesla. - _ ' (7Y

A transformer on no-load has a core- loss of 50 W, draws a current of 2 A
(rms) and has an induced emf of 230 V (rms). Determine the no-load
power factor, core-Joss current and magnetizing current. Also calculate

the no-load circuit parameters of the transformer. Negléct winding
resistance and leakage flux. :

‘ (4+2+2+5)
Or-

A B0 kVA, 2400 = 240 A\ t1ahsf01n‘131 has a core loss P. =200 W at rated
voltage and a coppe1 loss Peu = B00 W at full Ioad It has the following

load cycle:

% Load - - 0.0%  50% 5% - 100% - 110% _
- Power factox o 1 0.81lag 09lag 1
 Hours .6 6 6 -3 3

Detei'mine the all-day efficiency of the transformer.
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" variable-voltage source. The torque and power profiles are shown in

)

Two coupled coils have self- fmd mutual- mductance and the values are
given as follows: :

Ly =2+ (0/2x) Ly, =14+ (17 22) L 10 = Ly = 1/2x over 4 certain range
_ of linear displacement ‘2’. The first coil is excited by a constant cunent of

20 A and the second by a constant current of —10A, Find :

(1)  Mechanical work done if & changes froni 0.5 to 1 m. (6)
(i) Energy supplied by each electrical source in part (1). _ (7)
. o Or -

Prove that a mtatmg magnetlc field is produced when three phase supply

is supplied to a three phase winding.’

Derive the emf equation of DC genelatm Compaxe lap and wave

wmdmg ' - - ’ (9 + 4)
A 220 V DC generator supplies 4 kW at a terminal voltage Qf' 220 V, the
armature resistance being 0.4Q. If the machine is now operated as a

_ motor at the same terminal voltage with the same armature current,

‘calculate the ratio of generator speed to motor speed. Assume that the
. flux/pole is made to increase by 10% as the opelatmn 1s changed over
~ from generator to motor,

A variable-speed drive system uses a DC motor that is supplied from a
-Figure 15 (a). The drive speed is varied from 0 to 1500 rpm (base speed)

by varying the terminal voltage from 0 to 500 V with the field cument
maintained constant.

(i) "~ Determine the  motor armature current if the torque’ is held

constant at 300 Nm up to the base speed. o ‘ (6)

(i1} 'The speed beyond the base speed is obtained by field weakening

while the armature voltage is held constant at 500 V. Determine

the torque available at a speed of 3000 rpm if the armature current
is held constant at the value obtamed in palt Q). Neglect all losses.

. (7

n A

1,

L Vi . ' B o
_ Control | Co_ntrol—-ﬂ

T

i - WDhase
' TFigure 15 (a)
Or

. Mmax

Explain the various characteristics of DC shunt motor with necessary

graphs.
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