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/Subject 
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/ Energy 

Storage 

G
lI22<, 

Total 
M

arks: 
80 T

im
e:3 

H
ours 

N.B. 
: (1) 

Question 

No.1 
is com

pulsory 

20 

LHQLTAE05NFLFILTAEOFXTLt4 (2) 
A

ttem
pt 

any 

three 
from

 
the 

Explain 
the 

necessity 
of energy 

storage 

Explain 
the 

types 
änd 

appliçations 

offuel 
cell, 

W
rite 

a short 

note 
on: 

flow
 

battery. 

(a) 

1. (b) 

10 
10 

(c) Explain 

energy 

trends 
in batteries: 

(d) Write 
a shortnote 
on 

Supercapaçitors. 

Explain 
in 

detail 

abut 

seasonal 

thermal'energy 

_torage. 

(a) 2. (b) 10 Explain 

briefly 

about 

Compressed 
áir 

energy 

storage 

(CAES). 

(a) 

3. 

10 

how 

energy 
can 
be. pond? 

What 
are 

solar 

ponds?Explain 
with 
a neat 

diagram 

stored 

andutilised 
fròm 
a solár 
p 

(b) 

10 Explain 
the 

configurations 
'and 

applications 

ofhybrid 

energy 

storage 

systems 
(HE^S). 

(a) 4. 

10 applications? 

What 
are 
the 

Design 

considerations 
for 

sizing 
of 

different 

types 
of 

energy 

storage 
system

s 
forvarious 

(b) 

10 Explain 
in 

detail 

about 
the 

Pumped 

hydro 

storage 

systeim. 
Give 
its applications. 

(a) 5. 

10 Explain 
the 

working 

principle 
of Rechargeable 

ba�tery. 

(b) 

10 10 

Write 
a short 

nÍte 
on Superconduçting 

magnetic 

energy 

storage 

(SM
ES). 

Explain 
in detail 

about 

Flywheel 

6. (a) (b) AE0tXTtitCAi0F3 

(D
LU

U
) 

rem
aining 

(3) 

Figures 
to 
the 

right 

indicate 
full 

marks (4) 

Assume 

suitabl� 

data 
if necessary 
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Code: 

89306 
/ Electric 

Traction 

(D
LO

C) 

Q
P-0 

06527| 

TE 

Ser 

T
-schem

a 
R

4 

echs 
ta 

M
arks: 

80 

1X4:3YEN27i}hds Tim
e: 

3 Hours 

HDXS0: 

E027FDY 
403YFO2TN40tY 

YLO27FDNXA03 

Note 

M
arks 

YE027FDX3YF027E; 

Q
uestion 

No.1 
is com

pulsory. 

5 

Solve 

ANY 

TH
R

EE 

questions 

from
 

the 

rem
aining 

questions. 

Figure 
to

 
the 

right 

indicates 
full 

m
arks. 

403YE0 

5 

Solve 

ANY 

FOURquestions 

from
 

Q
1 a) 

What 
is the 

importance 
of neutral 

section 
in 

OHE?? 

b) a neat 

Explain 
the 

importance 
of interlock/ng 
used 
in railway 
with diagram. 

) 

Discuss 
the 

suitability.of'series 

motors 
for 

tráction 
duty. 

d) Distinguished 
the 

characteristics 
of urban 
and 

main'line 

services 

e) 

10: the 

speed 

tim
e 

curve 
of 

main 

line 

seryices. 

Explain 
the. 
DC 

Traction 

using 

Chopper 

Controlled 

Drives 

Explain 

Q
 

2 a) 
b) 

10 
1

0
 

Derive 
the 

Quadrilateral 

speed 

tim
e 

curve 

method. 

What 
are 

the 

Draw 

andexplain 
the 

132/25KV 

layoût 
of traction 

substation. 

benefits 
over 

trapezoidal 

curve 

m�thod. 

a) Q3 b) 

10 Derive 
the 

expressjon 
for 

specific 

energ÷ 

output, 

Explain 
thè 

factors 

affecting 

Specifie 

Energy 

Consumption? 

Q4. 
a) 

10 Discuss 
the 

auxiliary 

cirçåit 

equipment 
used 
in 

traction 

Tocomotive. 

b) 

10 Discuss 
the 

booster 

transformer 

with 

return 

conductor 

with 

neat diagram, 

Q5. 
a) 

10 Explajnin 

brief 
the 

design 

requirement 
of 

overhead 

catenary 
wire b) 

10 Which 
are 
the 

different 

current 

collecting 

techniques? 

Explain 
any one 

current 

collectingtechniquê 
in 

brief 
227F 

Q
 

6. 

10 What 
is the 

function 
of a signal? 

Explain 
the 

operation 
of AC 

track circuit 

b) 

Gandhi 

D
X

 

follgwing. 

W
hat 

are 
the 

rèquirement 
of 

ideal 

traction 

system
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89303/ 

Control 

System
 

Design | o|1212 

TE\Som 
gc-schem

o 
k-qejecthfcal 

M
arks:80 

D
uration: 

3 Hours N
ote: Question 

No.1 
is com

pulsory. 

Solve 

any 

Three 

questions 

from
 

the 

rem
aining 

five 

questions. 

A
ssum

e 

suitable 

data 

w
herever 

required 
but 

justify 
the 

sam
e. 

Use 
of 

Graph 

paper 

and 

20 

A
nsw

er 

any 

four(all 

questions 

carry 

equal 

m
arks) 

Q1 W
rite 

short 

note 

on 

ideal 

integral 

controller 

with 

respect 
to 

its characteristics 

and 

zero-pole 

locations. 

Com
pare 

lag 

and 

lead 

com
pensators 

along 

with 

electrical 

equivalent 

circuit 

and 

pole-zero 

plot 
in 

S-plane 

d. 

H
ow

 

Routh-H
urw

itz 

criteria 
can 
be applied 
for 
the 

b. 
C. 

(s+7)(s+15) 

(s+10) 

20 

d. 

in 
cascade 
form. Develop 

a flow
chart 

for 
the 

digital 

com
pensator 

defined 
by Ge(z) 

2+0.5) List 
the 

advantages 

and 

disadvantages 
of 

controller 

design 

using 

state variable 
approach. 

f. 

10 

G
iven 

the 

4. 

Q2 

in 

the 

forward 
10 s(s+2) 
20 

Design 
an 

integral 

controller 
to 

yield 
a 15%

 

overshoot, 
4 second 

path 
of the 

unity 

feedback 

systeim
. 

Evaluate 

the 

static 

error 

constants 

settling 

tim
e, 

and 

zero 

steady-state 

error 
for 
a step 

input. 

and 

the 

steady-state 

error 
for 
the 

system
 

with 

T=0.1 

second, 
if the 

Given 
a sam

pler 
and 

z.o.h. 
in 

cascade 

with 

G(s)= 

b. 

15 
05 

The 

open 

loop 

transfer 

function 
of a uncom

pensated 

system
 

is 

G
(s)=5/s(s+2). 

Design 
a suitable 
lag 

com
pensator 

for 
the 

system
 

so that 

static 

error 

constant 

K
y-20/sec, 

phase 

m
argin 

is 
at least 
55 

and 

Explain 
the 

steps 
in 

lag-lead 

com
pensator 

design 
using 

Q3 
a) 

b) 

10 Design 
a 

10 
(s+5) 

(s+1)(s+2) 

(s+4) 

Q4 
a. 

Page 
1 of 
2 66940 

X
403Y

SBC693X
403Y

5BC%
93X

403Y
SBC693X

403Y
5BC693 

sem
ilog 

paper 
is com

pulsory 

wherever 

applicable. 
stability 
analysis 
for a system

 

represented 
in 

discrete 

form
? 

W
rite 

the 

state 

space 

representation 
for 

the 

follow
ing 

system
 

with overall 

transfer 
function 
as 

z2-2.4Z
-1.7 
plant 

x'= 

A
x+Bu 

and 

y-C
x 

with 

inputs 
are 
(i) 
u(t) 

(i) 
t u(t) 

frequcncy 

the 
gain 
m

argin 
is at least 
12 

dB. 

Use 
Bode 
plot. dom

ain 
analysis. 

Controller 
to 

yield 

al0%
 

overshoot 

and 

a settling 
tim

e 

of 
0.5 
sec 

G
iven 

tlhe 

follow
ing 

open 

loop 

plant 

G{s) 



Paper/ 

Subject 

Code: 

89303 
/ Control 

System
 

Design 

10 

assum
ing 

that 
the 

plant 
is represented 
in 
the 

phase 

variable 

forn. 

Check 
the 

controllability 
and 

observability 
of the 

follow
ing 

system
. 

b. 

y=
 

[1 0 3]x 

U; -4J 

-2
 

10 

Consider 
a unity 

a. 

Q5 

10 Design 
a lag 

com
pensator 

using 

root 

locus 

technique 

with 

open 

loop 

transfer 
function 

Design 
a suitable 

lag-lead 

com
pensator 

to 

acquire 

Ky=10, 

phase 

m
argin=50 

and 

gain 

m
argin 

>=10 
dB. 

Use 

frequency 

response 

analysis. 

b. 

G(S)=k/s(s+2)(s+8) 
to 

meet 

damping 

ratio 
-0. 
174. 

Steady 

state 

error 
to be 10 w

hich 
is 25 s(s+3)(s+4) 

represented 
in 

observer 

canonical 

form
. 

Design 
an 

observer 

with 
a 

transient 

response 

described 
by 

(-0.45 

and 

wh=30. 

Assum
e, 

the 

plant is 

represented 
in 

observer 

canonical 

form
. 

Do 

the 

design 

with 
a 

Consider 

the 

follow
ing 

open 

loop 

plant 

G(s) 

a. 

Q6 

in 
the 

forward 
10 

3K (s+3) path 
of the 

unity 

feedback 

system
. 

Find 
the 

range 
of 
K

 
to 

m
ake 

the system
 

stable 
with 

T=0.2 

second 

using 

b. 

Page 
2 of 2 66940 

feedback 

system
 

with 

open 

loop 

transfer 

function 

G(S)=K/s(s+1)(s+2). im
proved 

by 
the 

factor 
of 10. 

suitable 

observer 

third 

pole. 

the 

digital 

system
 

form
ulation. 

Given 
a sam

pler 

and 

z.o.h. 
in 

cascade 

with 

G(s)= 
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y -schem
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Total 
M

arks-
80 

D
uration 
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3

 
H

ours compulsory. 

Note:-

(1
) 

Q
uestion 

No.1 
is 

(2) 

A
ttem

pt 

any 

three 

questions 
out 
of the 

rem
aining 

five 

questions. 

(3) 

A
ssum

e 

suitable 

data 
if necessary 

and 

justify 
the 

sam
e. 20M

 

Answer 
the 

follow
ing 

questions. 

(A
ny 

four) 

Q1. 

SM
 

D
ifferentiate 

betw
een 

M
icroprocessor 

and 

M
icrocontroller. 

a) 

SM
 5M

 

b) 

Explain 

status 

register 

and 

Bank 

select 

register 
of PIC

 
18 

M
icrocontroller. 

D
ifferentiate 

betw
een 

serial 

and 

parallel 

çom
m

unication. 

c) 

5M
 

W
rite 

a short 

note 
on 

A
ssem

bler 

directives. 

d) 

5M
 

Explain 

Instruction 

pipelining 
in 
PIC 
18 

M
icrocontroller 

e) 

10M
 

Q
2 

a) Classify 
the 

different 

interrupting 

sources.of 

pic18 

m
icrocontroller 

and 

hènce 

explain 
the. 

sim
plified 

vectored 

interrupt 

process 

w
ith 

GIE 

and 

PEIE. 

10M
 

Q
 

2 b) 

W
hat 

is stack 

and 

subroutine? 

Explain 
the 

instrüctions 

associated 

w
ith 

stack 
&

 subroutine. 

10M
 

W
hat 

is mean 
by 

addressing 

m
odes? 

Explain 
the 

different 

addressing 

modes 

used 
in 

Pic18 

m
icrocontroller. 

Q
3 

a) 
Q

3 
b) 

W
rite 

a C18 

program
 

using 

T
im

er 
0 to

 

generate 

square 

w
av» 

of 

2500 

Hz 

10M
 

frequency 
on 
all 

pins 
of PO

RTC. 

Use 

16-bit 

program
m

ing-techniquew
ith 

no prescaler, 

The 

internal 

frequency 
of m

icro 

controller 
is 10M

A
Z. 10M

 

serial 

Q
4 

a) Explain 

the 

SPBRG
, 

TXSTA 

and 

RCSTA
 

registers 

used 

in com
m

unication. 

10M
 Clockwise. 
b) 
If the 

SW
=1 

(Closed), 

O
4 

b) 

A
 

sw
itch 

is connected 
to

 
pin 

RD
7(PO

RTD
.7). 

W
ite 

a C
 

program
 

to
 

m
onitor 

the 

status 
of the 

sw
itch 

and 

perform
 

the 

follow
ing: 

(D
raw

 

the 

diagram
) 

a) If the 

SW
=0 

(O
pen), 

Stepper 

motor 

moves 
Stepper 
m

otorm
oves 

A
nticlockw

ise. 

Q5 
a) Explain 

the 

Capture, 

Compare 

and 

PW
M

 

m
odule 

(C
C

Px) 

of Pic18 

10M
 

m
icrocontroller. 

O
 

5 b) Explain 
the 

Analog 
to 

digital 

(ADC) 

mnodule 

along 

with 
the 

control 

registers 

10M
 

associated 

w
ith 

it used 
in 

PIC18 

m
icrocontroller. 

W
rite 

a short 

note 
on 

Q6 

10M
 10M

 

a) LCD
 

interfacing 

with 

PIC18 

M
icrocontroller. 

b) 

DC 

m
otor 

interfacing 

with 

PIC
18 

M
icrocontroller. 

indira 

54688 
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Protection 
&

 

Sw
itchgcar 1

so
so

4
 

V
Ilecticlpsps 

E
le

c
c
 

al 

R-19 

C
sch

en
e 

S
e
m

 
VT 

T
E

 

Total 

M
arks 

: 80 

D
uration 

:3
 

H
ours Instructions: 

Qucstion 

No. 
I is 

com
pulsory 

2. Attem
pt 

any 

three 

questions 
out 
of rem

aining 

five 

questions. 

A
ssum

e 

suitable 

data, 
if necessary 

and 

justify 

the 

sam
e. 

3 

20 A
nsw

er 

the 

follow
ing 

questions. 

Q1. M
ention 

at 

lcast 

fivc 

differences 

betw
cen 

a fuse 

and 
a cireuit 

brcaker. 

a) Explain 
thc 

properties 
of SF6 
gas 

that 

makes 
it suitable 
for 
arc 

quenching. 

b) C) 

Explain 

tim
e-graded 

protection 
of 

radial 

fecder. 

W
hat 

are 
the 

advantages 

and 

disadvantages 
of statie 

relavs 

0ver 

clectrom
agnctic 

relays. 

d) 
Q2. 
a) 

D
raw

 

and 

explain 

construction 

and 

w
orking 

of Pantograph 

Isolators. 

Q2. 
b) 

Explain 

the 

w
orking 

and 
cut 
off 

characteristics 
of HRC 

Fuse. 

Q3. 
a) 

Explain 

w
ith 

neat 

diagram
, 

the 

construction 

and 

w
orking 

of 

V
acuum

 

Circuit 

Brcaker. 
10 

10 

Q3. 
b) 

Explain 
thc 

construction 

and 

w
orking 

principlc 
of Induction 

Disc 

Rclay. 

Q4. 
a) 

Explain 
the 

differential 

protection 

given 
to 

delta-star 

pow
er 

transform
er. 

Q4. 
b) 

W
hat 

are 

the 

desirable OS.a) 

W
hat 

is 
the 

working 

principle 
of distance 

O
5.b) 

State 

various 

abnorm
al 

conditions 
of 

induction 

m
otor. 

E
xplan 

m
otor 

protection 

against 
|0

 

single 
phasing. 

Q6. 
a) 

Explain 
thc 

thrcc-stcp 

protcction 

provided 
for 

transm
ission 

linc. Q6. 
b) W

rite 
a short 

note 
on 

Num
erical 

Relay. 
Page 
1 of 1 5307 

V
0

3
1

0
4

2
F

3
V

4
0

3
Y

?0
4

2
F

3
V

A
0

3
)0

A
2

1
 

qualities 
of protective 

relavs? 

Explain 
in 

detail. 

rclays? 

Differentiate 

betw
cen 

different 

tvpes 
10 of distance 

relay. 
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aP 
coce 
O

0
5

6
4

4
6

 
M

Electical/sfs 

Sem
 

VT 

é
le

tic
a
 

R
9

 

C
sehem

e 

T
E

 

M
arks: 

80 Tim
e 

(3
 

H
ours) N

ote: 

(1) 

Q
uestion 

no. 
1 com

pulsory 

(2) 

Attem
pt 

any 
3 question 
out 
of 

rem
aining 

five 

questions. 

(3) 

D
raw

 

neat 

diagram
 

w
herever 

necessary. 

(20) 

A
ttem

pt 

any 

Four 
out 
of Six 

questions 
(5 

m
arks 

Q1. 
a. Check 

whether 
the 

given 

system
 

y
(n

)=
| 

x(n) 
| is linear/non-linear, 

tim
e 

variant/tim
e 

invariant, 

static/dynam
ic, 

stable/unstable, 

causal/non 

causal 

b. Explain 

Sam
pling 

theorem
 

in
 

detail. C. 

Find 
the 

4-point 

DFT 
of 
the 

d. 
e. Explain 

ROC 
and 
its 

properties. 

Explain 

m
inim

um
 

phase, 

m
axim

um
 

phase 
and 

m
ixed 

phase 

system
s 

with 

exam
ples. 

f. 

(10) 

Q
 

2. a. Obtain 
the 

Z-transform
 

of 

(1) 

x(n) 
=

 

n(n+1) 
u(n) (2) 

x(n) 
=

 

u(-n). (10) 

b. Determine 
the 

periodicity 
of the 

following 

(1) 

x(t) 
=2 
cos 
3t 
+

 
3 sin 
7t 

(2) 

x(t) 

=5 
cos 
4nt 
+3 
sin 
8rt 

03. 
a. A

 

LTI 
is 

described 
by 
the 

equation 

2y(n) 
+

 

3y(n-1) 
+

 

y(n-2) 
=

 
u(n) 
+

 

u(n-1) 
- u(n-2). 

Find 

response 

of 
the (10) 

(10) for 
w

 
SW

c 
otherw

ise 

b. Design 

-kot H, 
(co) 
=10 

Using 

rectangular 

window 
of length 
=7 
&

 

W
e=lrad/sample. 

(10) 

1-1.5 
z1

+
0

.5
 

z-2 for 

ROC 
(1) 
| z|>

| 
(2) 
| z |<

 
0.5 
(3) 

0.5<|z|<1 

Q4. 
a. Determ

ine 

inverse 

Z-transform
 

of 

X
(z): 

(10) 

b. Discuss 
the 

method 
of Bilinear 

transform
átion 

for 

design 
of 
IIR 

filter. 

Page 
1 of 
2 56446 

X
403Y

 

IB
ED

8FX
403Y

 

1B
ED

8FX
403Y

 
I B

ED
8FX

403Y
 

IBED
8F 

each) 
systenm

s. Discuss 
Rectangular, 

Ham
m

ing 

windows 

used 
to 

design 
FIR 

filters. 

sèquence 
x(n)= 
{1,-2,3,2}. 

system
 

when 
the 

initial 

conditions 
are 

given 
by 

y(-1) 
=

 
2 and 

y(-2) 
=

 
-
l 

and 

when 
unit 

step 
is 

applied 
as 
the 

input. 
a digital 

low
 

pass 

FIR 
filter 
for 

a following 
specification 
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Code: 

89304 
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and 

Systems (10) 

Q5. 
a. Explain 
any 

five 

properties 
of 

DFT 

b. Compute 

DFT 
for 
the 

sequence 

x(n) 
=

 

{0.5,0.5,0.5,0.5,0,0,0.0) 

using 

radix 
-2 

DIT-FFT 

algorithm
 

(10) 
(10) 

Q6. 
a) 

An 

LTI 

system
 

is described 
by 

the 

equation: 

Y(n) 
=

 

x(n) 
+

 

0.8 

x(n-1) 

+0.8 

x(n-2) 

-0.49 

y(n-2) Determ
ine 

the 

transfer 

function 
of the 

system
, (10) 

b) 

Find 

y(n) 
by 

using 

convolution 
if x(n)=[1,3,5,3] 
and 

h(n) 

=[2,3,1,!]. 
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sketch 

poles 

and 

zeroes 
on 
the 

z-plane. 
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