CSM - 25/18
Electrical Engineering

~ Paper—1i

Tlme 3 hours. .
- Full Marks : 300
| The ﬁgums in the right- hand margm indicafte marks.

Candidates should atiempt Q. No. 1 from
Section — A and Q. No. 5 from Section - B
. which are compulsory and three of the remaining

quegigns seﬁctm af least dfm[n each Section.
WOI‘ |

1. Answer any t_hree of the fcllowmg : _
B (&) A power station designated as station-A
consists of two'synchronous generators. The
generator-1 has a rating of 50 MVA, 50 Hz,
1500 RPM and has an inertia constant of
8MJ/MVA. The generator-2 has a rating of
100 MVA, 50 Hz, 3000 RPM and has mertta |
constant of 4 MJ/MVA.

Q) ..Flnd the inertia constant for ih'er
equivalent generator on a base of 100
MVA.
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(i) Another power étation designated as
station-B has 4 generators two each of
the above type. Find the inertia constant
for the equivalent generator on a base

s1oomva. | echofworld.ln

(iii) If thé two power systems are connected

through an inter connector, find the -
inertia constant for the equivalent -
generator connected to infinite bus bar.20
b) () Two equal control areas have the
: following parameters : '

R = 3.5Hz/pu MW, H = 4.5s, Normal A
‘operating frequency = 50 Hz. If the
synchronizing coefficient = 0.2,
- determine the damping coefficient and
angular frequency of the system.
(iiy Derive the expression for the change in
. tie line power and frequency when the |
two control areas have equal
parameters.In such asystem, whatis the
percentage load taken up by control
area 2, when the step -change load
oeours in area 1 anly ? 20
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(¢} Explain, in detail, about the conversion of wind

“energy into electrical energy. How the wind
energy plant can be integrated with thé
electrical power gfid to share loads of the

eid?Techofworld.Inz
(d) Derive the expression for electrical energy
produced from photovottaic cells How can the
sofar plant share load of the grid if it is

integrated with the national power grid ? 20

- 2. {(a) The block diagram mod_el of a plant is
given in Figure-1. Draw a signal flow graph
for the systent and determine the transfer
function of the system using Mason’s gain

formula: o 20

Al

Figure-1
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(b) The ope:n loop trénsferfunciidn ofa slbsed

' lcm;::syster:lsngg fworld In

G(S)H(S) C(s+D(s+2)(s+3)

Draw the polar plot and determine the Gain
Margin and Phase Margin of the system. Also,
determine the stability of the system. '
- (e) Thecharacteristics equation ofa closed loop
| system is given as follows :

s +55 +6s+30 0

-Using Routh- Hur\mtz stability crltenon
investigate the stability of the system. 20

3. (a) 'Dessribe the protection system integrated -
| with a power transformer connected with the
power grid fo_rr-the protection of the
transformsr . 20

(b) Describe the construction and principle of
operatlon of a imear variable dlfferential
transformer. o 20
()] Describe the molecular s{ruct_ure‘ and
' characteristics of opticai fiber. Describe its
‘various advantages and applications. 20

BD - 25/5 - (4) " Contd.




4, (a)A Athree phase."lOMVA, 6.6 KV generator is |
| d'eiivering a load of 8BMW at 0.8 lagging
: powerfactor Find out the value of the neutral
remstance R, if 10. 1% of the wmdlng is kept
unprotected The relay settmg is placed at
0% The reactance per phase of the

' generatorisg 5%. | - 20

-~ -(b) Describe the constructlon and operation of
a_CRO (Cathode RayOsan_oscope). 20

() Determine the controflability and observability -

ofthe following state model: 20

-1 Techofworld.In
fo 1 0 x| (0]
=10 0 -1 {ixo{+jOpu
X3’ -8 -11 —'6 X3 121

_L E
Xy
~y=[100}j X
| X3
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SECTION - B

5. Answerany three ofthe foiloWing :

(a) Differentiate between arplitude shift keying
(ASK).scheme and frequency shift
kéying(F‘SK)_scheme with reférence to
modulator, modulated signal and power
spectral densify of the modulated signal. 20

- {b) Consider an optical source having the
peak emission at wavelength of 1.3um.
The source is used to faunch optical power
in a step index fiher with folloWing

characteristics :T ec h O fW or I d . I N

Normalized frequency, V = 2.356 (for single
“mode operation of the fiber)

 Radius of core = Sum
Refractive index of core, po=144
Fractional refractive index, A = 0.02
Determine the spectral width of the source
to maintain the sigle mode operation of the

fiber, : : 20
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{c) Explain what is meant by the geostationary
satellite ? What is its altitude ? What is its
coverage on earth surface ? How do orbital
periods of geostationary satellite and
geosynchronous s satellite differ ? 20

(d) {i) What are the hasic operations involved
in pulse code modulation (PCM) -
system ? How SIQnaI to quantization
noise ratio for a PCM system can be
improved ?

(i) A video signal, havmg ma)%ttworld-ln

.frequency of 5MHz, is to be transmitted
through a PGM systein. What is the
Nyquist rate ? The signal is sampled at

a rate 20% more than the Nyquist rate.
For uniform quanh?atlon with 1024
quantization levels, what will be the
data transmission rate for the PCH
system 7 7 10

6. (a) (i) Explainhow suhroutmeimkage is done
in 8085 microprocessor. How stack is
useful in this regard ? What instructions
make subroutine linkage pos mbke 710
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(ii)

(iii)

Explain the function of ALE and 10/M
signals of 8085 microprocessor.” 5

Explain the operations that take place

- when following 8085 microprocessor

(b) (@

(i

instructions are used : ' _ 5
XTHL, DAA, RAL, RLC |

ATV standard has 619 scan lines and
picture scan rate of 50Hz with 2 : 1 -

interlace. Assuming 15% as the bianking

time find the video band width
rﬁaqunrement of the system, Assume Kell
factor=0.69 and aspgctlatlo 4/3. 10

Discuss the .mcdualtmn schemes

emploved for video signal and audio

signal in a TV fransmission system.

- What does a compasite video signal

- (iii)

BD - 26/5

of a monochrome TV system comprisé
*Techofworld.In
Draw the f;equengy spectium of CCIR-
BTV E;readcasting chanrel 54 -61MHz
show:ng different carrier frequencres :
quard bands and other details. =~ 5
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(o) ().

‘What are the advantages of integrated

- gircuits (IC) ? What do you mean by

' "(ii)

, monohthic ic? -0 5
State the reasons of us;ng followmg
‘tasks durmg IC fabnc_atlon : 10

Etcl}ing, O.x'idatrion, ‘ Diffus‘ion,'

Metalllizat_ior')',. Optical masking :

 (ii)y How chemical vapor depasition (CVD)

technique‘is useful in IC fabrication

CBSS

7hofw rid. In

7. (a) Exp!ain In brief, the workmg principle of a

hasic pulsed radar system. Derwe the radar

. _range eqUation' Hence discuss how the

maximum range, covered by the radar can

" peincreased. _ 20

(b) (t)
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Whatis the structure of an optical fiber?
How dies light propagate along a fiber

in any optical fiber system ? Of what |
rnaterials are opticai finers made ? What

are the types of optical fibers 7 10
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(u) Calculate the numerical aperture (NA),
acceptance angle and critical angle of
the step index fiber -having fellowmg

- characteristics : Refractive index of core,

u, = 1.44 and refractive index of

1
cladding, K, =1.0. . 10

(c) The block d!agram ofa bmary convo!utlonat
encoder i is shown in Flgure=2

(i) Draw the state transition diagram for the
encoder '

(i) Drawthe trelhs dlagram forthe encoder

(iii) Whatis dl.ree, the minimum free distance
for the encoder ? : 20

- Techofworld.In

‘ Input—>{dk-2 | dk-1 dk p—>

OQutput bit stream
Figure-2
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-(c) (i) Whatare the advantages of integrated
“circuits (IC) 7. What do you mean by
~monglithiciC? - . - | 5.' '

(n) State the reasons of usnng folfowmg

" tasks dunng Ic fabncatton 10

Etchmg, 0xndat|on lefusmnA
Metalhzatlon Optacal masking

(m) Howchemlcal vapor deposition (CVD) '
techmque is useful in IC fabrication

process ?

7. (a) Ex;'- in, in brief, -[\Qv/oglggl gmt!u[l]e ofa

basic pulsed radar system. Derive the radar
. _r1ange equation, Hence discuss how the

maximum range, covered by the radar can

be increased. o 20 -

B (b)_ () Whatis the str_ucture_of an optical fiber 7
" How dies light propagate along a fiber
in any optical fiber system ? Of wh.at' :
materials are opticaf fibers made ? What

are the types of optical fibers ? = 10
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“ - (i) Calculate the numerical apsrture (NA),
acceptance angle and critical angle of
the step index fiber having folloWing

 characteristics : Refractive index of core,
;'_1,1 = 1.44 and refractive index of
cladding, = 1.0. . | 10

" '(¢) The block diagram of a binary convolutional

encoder is shown in Figure-2 :

(i} Draw the state transition diagram forthe

encoder. Tachofworld.In

- (i)) Drawthetrelliis diagram forthe encoder.
(iii) Whatisd, _, the minimum free distance
for the encoder ? : 20

Input—sjdk-2 dk-1} dk |—>

Output bit stream
Figure-2
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8. (a) Explain how a binary phase shift keying
(BPSK) signal is generated. The baseband

- signal data b(t) consits of. the bit stream
001011001. Assume that the bit rate 1""b is

equal to carrier frequency f0 and sketch the

BPSK signal VBPSK(t) and power spectral
density of the BPSK signal. .20

(b) (V)

(ii)

Why in satellite communication up-fink
frequency is different from down-link
frequency ? In 6/4GHz band which one
is up-link frequency and why ? 5

What is meant by escape velocily of a

. satellite in a circular orbit at a particular

altitude ? What is the shape of the
trajectory when the velocity reaches
beyond the esdape velocity ? - 5

(ii‘i) Discuss two multipléaccess technigues

© (@)
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used in satellite communicationi. 10

Explain the working principle of  delta
modulator (DM). Draw the block diagram
for DM encoder and decoder. State

Iimitations of DM. . 15
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(n) The inputto aDMis m(t) 0.1t. The DM.
- - operates at a samphng frequency of
“20Hz and has a step size of 2 mV.
B Sketch the deita modulator'outpui forthe
duratlont 0-0.,5second. 5

Techofworld In
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