
&
lcode. 
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Paper 
/ Subject 

Code: 

(T
otal 

M
arks: 

80) Tim
e 

:(3
 

H
ours) A

nsw
er 

any 

TH
R

EE 

questions 
out 
of the 

rem
aining 

FIV
E 

questions. 

A
ssum

e 
suitable 
data 

NB: 
(1) 

Q
uestion 

No. 
1 is 

com
pulsory 

(2) (3) Figure 
to

 

the 

right 

indicates 

m
arks 

(4) 

05 W
rite 

a short 

note 
on 05 

1 (a) 

05 

Explain 
the 

term
 

interm
ittent 

periodic 

duty. 

(b) Explain 
the 

regenerative 

braking 
of induction 

motor 

(c) 05 Explain 

DQ 

M
odel 

of induction 

m
otor. 

(d) 

With 
one 

application 

explain 

with 

neat 

diagrams 
the 

multi 

quadrant 

operation 
of 10 an 

electrical 

drive. 

M
ention 

the 

speed 

torque 

conventions 
in 
all 
the 

four 

quadrants. 

T=1+2Om
; 

TË=3Vom 

where 
om 
is 
the 

motor 

speed 
in 

rad/s. 

Obtain 
the 

equilibrium
 

(b) 
A

 

drive 
has 
the 

following 

equations 
for 

motor 

torque 
(T) 
and 

load 

torque 
(T1). 

points 

and 

determ
ine 

their 

steady 

state 

stability. 

2 (a) 

10 

3 (a) 

Explain 

Direct 

Torque 
and 

Flux 

Control 

using 
the 

Switching 

Table 
of 

Inverter 

10 

V
oltage 

Vectors 
in 

Induction 

m
otor 

Drive 10 (b) 
A

 

constant 

speed 

drive 
has 
the 

follow
ing 

duty 

cycle. 

Load 

rising 

from
 

0 to 

400 

kW
: 

5 min 

i. 

Uniform
 

load 
of 500 

kW
: 

5 min 

ii. Regenerative 

pow
er 

of 

400 

kW
 

returned 
to the 

ii. 
V. Estim

ate 

pow
er 

rating 
of the 

motor. 

Assum
e 

losses 
to

 
be 

proportional 
to 

(pow
er) 

10 

4 (a) 

With 
a neat 

block 

diagram
 

explain 

closed 

loop 

speed 

control 

with 
an 

inner 

current 

control 

loop 
in 
an 

electric 

drive. 

(b) 

Draw 
the 

circuit 

diagram
 

of a four-quadrant 

chopper 

drive 
for 
a D

C
 

separately 

10 excited 
m

otor 
and 

m
otor 

drives 

tw
o

 

loads. 

One 

has 

rotational 

m
otion. 

It is 

coupled 
to 

the 

m
otor 

10 through 
a reduction 

gear 

with 

a-0.1 

and 

efficiency 
of 90%

. 

The 

load 

has 

a mom
ent 

of 

inertia 
of 
10 

kg-m
² 

anda 

torque 
of 
10 

N-m. 

Other 

load 

has 

translational 

m
otion 

and 

consists 
of 

1000 
kg 

w
eight 

tobe 

lifted 
up 
at a uniform

 

Speed 

of1.5 

m/s. Coupling 

betw
een 

this 

load 

and 
the 

m
otor 

has 
an 

efficiency 
of 85 %. M

otor 
has 

5 

10 

W
ith 

the 

speed 

torque 

characteristics 

explain 

V/f 

control 
of induction 

motor. 

(b) 

Draw 
the 

block 

diagram
 

and 

explain 
the 

principle 
of vector 

control 
in 

AC 

drives. 

Derive 

Plugging 

slip 

form
ula 

and 

explain 
the 

plugging 
of three 

phase 

induction 

10 motor 

with 

speed 

torque 

characteristics. 

10 

6 

(b) 
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Control 

if necessary 

and 

justify 

them
 

Hysteresis 
Band 
Current 

Control 
Technique 

supply: 
4 min Rem

ain 

idle 

for: 
2 min 

explain 
in

 

detail 
its 

operation 
with 

necessary 
diagram

s 
in forward 

motoring 

mode 

and 

regenerative 

braking 

mode. 

inertia 

of0.2 

kg-m
 

and 

runs 
at a constant 

speed 
of 

1420 

rpm
. 

D
eterm

ine 

equivalent 

inertia 

referred 
to 

the 

m
otor 

shaft 

and 

pow
er 

developed 
by 

the 

m
otor. 

(a) 
(a) 



Qp 
code: 

I'a.t/S
ubject 

Code: 

42272 
/ Electrical 

Pow
er 

System
 

III 

R-19 
C

schem
e 

E
letical 

|M
ax 

M
arks:80] 

D
uration: 

3 hrs 

N.B.: 

(1) 

Q
uestion 

No 
i is Com

puisory. 

(2) 

A
ttem

pt 

any 

three 

questions 
out 
of 
the 

rem
aining 

five. (3) 
All 
questions 

(4) 

Assum
e 

suitable 

data, 
if required 

and 

state 
it clearly. [201 

A
nsw

er 

any 

Four 

from
 

the 

follow
ing 

Q1. 

W
hat 

is the 

significance 
of penalty 

factor 
in 

optim
al 

load 

scheduling? 

4. 

Explain 
the 

concept 
of equal 

area 

criterion 
for 

stability 

studies. 

b. 

W
hat 

are 

the 

various 

types 
of 

buses 
in 

pow
er 

system
 

and 

their 

significance 

load flow
 

studies? 

W
hat 

is the 

necessity 
of 

load 

frequency 

control 
in 

pow
er 

system
? 

d. 

Show
 

e. 

[10] 

A
 

pow
er 

system
 

with 

tw
o 

plants 
is 

connected 
by 
a tie 

line 

and 

load 
is located 
at 

plant 
2. If 

100 

M
W

 
is 

transm
itted 

from
 

plant 
! to 
the 

load, 
à transm

ission 

loss 
of 
10 

M
W

 
is 

incurred. 

Find 

the 

required 

generation 
for 

each 

plant 

and 
the 

pow
er 

received 

by 

load 

w
hen 

the 

system
 

A
 

is 
Rs 

25/M
W

h. 

The 

increm
ental 

fuel 

costs 
of the 

tw
o plants 

are 

given 

below
: 

Q
 

2. A. 

IC, 
=

 

0.02 
P, +

 
16 

Rs/M
W

hr 

ICz 
=

 

0.04P, 
+20 

Rs/M
W

hr 

[10] 

B. Consider 
a pow

er 

system
 

w
here 

a single 

macBhine 

tied 
to 
an 

infinite 
bus 

through 

tw
o parallcl 

lincs. 
A

 

sudden 

short 

circuit 

occurs 
at sending 

cnd 
of 

one 
of the 

parallcl 

lines and 

the 

linc 
is sw

itched 

[10] 

A
 

50 

Hz, 
4 polc, 

turbo 

generator, 

rated 

I00M
V

A
, 

11kV
 

has 
an 

inertia 

constant 
of 

8M
J/M

VA. 

Q3. 
A. 

Find 
the 

stored 

K
inctic 

E
ergy 

in 

the 

rotor 
at 

synchronous 

spccd. 

1) 

If 
the 

m
echanical 

input 
is suddenly 

raiscd 
to 

80M
W

 
for 
an 

clectrical 

load 
of ii) 

of acceleration 

period 
of part 
ii) 

m
aintained 

for 
10 

cycles. 

|0
0

6
6

5
3

 

carry 
equal 
marks. 

nterconnection 

betw
een 

different 

operating 

states 
in 

pow
er 

system
 

and eX
plain 

each 
state. 

off. 

Explain 

cqual 

arca 

criteria 

for 

stability 

of 
the 
system

. 

Com
m

ent 
on 

significance 
of 

critical 

clearing 

angle. 

50 

M
W

 

Iind 
the 

rotor 

acceleration, 

ncglecting 

m
cchanical 

and 

clectrical 

losses. ii) 

W
hat 

will 
be 

change 
in

 

the 

rotor 

torque 

anglc 

and 

rotor 

specd 
in 

rp
m

 
at 

the 

end, 



[10] 

Compare 

Newton 

Rapnson 

nethod 

with 

decoupled 
and 

Fast 

decoupled 

method 
tor 

load 

B. 

[10] 

Figure 

below
 

show
s 

the 

single-line 

diagram
 

of three-bus 

pow
er 

system
 

with generation 
at 
bus 
1 and 

bus 
3. 

The 

voltage 
at bus 
1 is VË 
=

 

1.05Z0 

per 

unit. 

The voltage 

m
agnitude 

at bus 
3 is 

fixed 
at 1.04 

per 
unit 

with 
a real 

power 

generation 
of 

Q
4 

A. 

0.02 
+

 j0.04 M
W

 
230 Mvar 

0.0125 
+

 j0.023 3 
0.01 
+

 j0.03 Slack 
B

us V
=

 
1.0520° 200 

M
W

 [10] 

W
ith 

the 

help 
of 

com
plete 

block 

diagram
, 

explain 

free 

govcrnor 

acion 
in 

load frequency 

contro. 

Also 

explain 

droop 

characteristic 
for 
the 

gencato:. 

B. 

[10] 

A
 

generator 

operating 
at 50H

z 

delivers 
1.0 
pu 

pow
er 

to 
an 

ifin
it: 

bus 

through 
a 

transnission 

C
rcuit 

1
n

 

w
hich 

resistance 
1s 

ignored. 

The 

m
axim

un 

pow
CT 

ransierred 

for 

prefault, 

during 

fault 

and 

post 

fault 

conditions 

are 

1.8 
pi, 

i.4 

pu 

and 

1
3

 
pu 

respectively. 

Draw 
P 
-- Õ

 

curves 

and 

determ
ine 

the 

critical 

clearing 

angle. 

Q
5 

A. 

D
erive 

exact 

coordination 

equation 

for 

econom
ic 

load 

dispatch 

considering 

transm
ission 

losses. 

B. 

[10) characteristics 
of 

their 

governors 
are 
6%

 

and 

4%
, 

respcctively 

from
 

no 

load 
to 

full 

load. 

A
ssum

ing 
that 
the 

generators 
are 

operating 
at 50 
Hz 
at 
no 

load. 

W
hen 

load 
is 

O
6. 

A. Tw
o 

generators 

rated 

1000 

M
W

 

and 

800 

M
W

 

are 

operating 
in 

parailel. 

The 

droop 

increased 
to 

1000 

MW
, 

determ
ine 

the 

system
 

frequency 
at new

 

load 

and 

load supplied 
by 

each 

generator. 

A
ssum

e 
free 

governor 

operation. 

[10] 

B. Explain 
the 

different 

types 
of energy 

transactions 
and 

interchanges 
in 

power 

systcm
. 
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I 

flow
 

analysis 
1 a pOW

eT 
SV

stem
. 

200 

M
W

. 

The 

scheduled 

Joad 
on 

bus 
2 is 

m
arked 

on 

the 

diagram
. 

Line 

im
pedances 

are 

m
arked 

in
 

per 

unit 
on 
a l00 

M
VA 

base. 

By 

using 

Gauss-Seidel 

m
ethod. 

determ
ine 

VT 

and 
V3 

with 
an 

acceleration 

factor 

a-1.3 
at the 

end 
of 

first 

iteration. 



Paper 
/ Subject 

Code: 

42287 
/ G

lcoeo0S 
7108 

2£ 

V
Ia

r) 

R
19 

c sehem
e 

S
leetnal 

M
arks 

: 80 

Tim
e 

: 3 

Hours 1. Question 

no. 
I com

pulsory. 

2. Answ
er 

any 3. Attem
pt 

sub 

questions 
in 

order 4. Figures 
to 
the 

right 

indicate 

full 

m
arks. [20] 

1. 
a) Evolving 

approaches 
to 

disaster 

m
anagem

ent 
in 

India. 

b) 

Urban 

flooding: 

Im
plications 

for 

major 

cities. 

c) Leveraging 

technology 
for 

disaster 

preparedness. 

d) 
e) 

f) H
um

an 

repercussions 
of natural 

calam
ities. 

[06| 2. b) 

Evaluate 
the 

im
pact 

of disasters 
on 

infrastructure 
and 

their 

hindrance 
to 

developm
ental 

projects. 

2. a) 

O
utline 

the 

functions 

and 

duties 
of NIDM

 [06] 2. 
c) Define 

early 

w
arning 

system
s 

and 

illustrate 

their 

benefits 

through 

recent 

instances 
of 

flood, 

cyclone, 

and 

tsunam
i 

alerts. 

[08] 
[06] 

3. a) Exam
ine 

NDM
A's 

directives 
for 

disaster 

preparedness 
in India. [06] 

3. b) 

Exam
ine 

the 

collaborative 

efforts 
of 

governm
ent 

bodies 

and 

NGOs 

in
 

disaster 

m
anagem

ent. 

3. c) 

Explain 

Triage. 

A
nalyze 

the 

im
portance 

of initial 

response 
in 

disaster 

m
anagem

ent. 

|081 
[07] |07] 

4. a) 
4. b) 

Explore 
the 

applications 
of GPS 

and 

GIS 
in drought 

m
itigation 

strategies. 

[06] 

4. c) 

Describe 

non-structural 

m
easures 

for 

pandem
ic 

containm
ent. 

[06] 

5. 
a) 

A
ssess 

the 

involvem
ent 

of different 

stakeholders 
in

 

mass 

casualty 

situations. 

|08] 

S. b) 

Delve 

into 

5. c) Highlight 
the 

protective 
role 
of natural 

ecosystem
s 

against 

disasters, 

with 

exam
ples|06] 

|06] |04] 

6. a) 

D
efine 

liquefaction 

and 

debate 
the 

m
erits 

of retrofitting 

versus 6. b) Define 

vulnerability 

and 
its 

significance 
in

 

disaster 

m
anagem

ent. 

[05| 

6. c) Enum
erate 

preparedness 

measures 
for 

minimizing 

chem
ical 

disaster 

losses. 

6.d)Propose 

strategies 
for 

funding 

disaster 

relief 

efforts 
and 

discuss 

legal 

considerations 

J051 

Page 
1 of 
1 57108 i 

D
isaster 

M
anagem

ent 
&

 

M
itigation 

M
easures 

three 

questions 

out 
of 

rem
aining 

five 

Explore 
the 

follow
ing 

topics 

(any 
4): 

Global 

aid 

organizations 
in 

crisis 

response. 

Guidelines 
for 

earthquake 
safety. 

Investigate 
the 

contributions 
of 

international 
aid 

agencies 

during 

extrem
e 

crises. 

the 
paradox 
of industrialization: 
econom

ic 

progress 
versus 

the 
threat 
of 

industrial 
m

ishaps. 

relocation 
in 

landslide 

prone 
areas. 



Paper 
/ Subject 

Code: 

42288 
/ E

nergy 

A
udit 

&
 

M
anagem

ent 

QP 
coda 
lo

0
6

8
7

4
5

 

B
E 

S
em

 

V
II 

E
lectu

cal 

R
-19 

C
schem

e 

Total 
M

arks: 
80 Tim

e: 
3 
H

ours N
.B.: 1. Q

uestion 
no. 
1 is com

pulsory 

Attem
pt 

any 

T
H

R
E

E
 

Q
uestions 

from
 

rem
aining 

FIV
E

 

questions. 

3. Use 
illustrative 

2 

Attempt 
any 

FO
U

R 

questions. 

Ql) 05 Give 

exam
ples 

of 

energy 

conservation 
and 

energy 

efficiency. 

05 

a) Define 
l) Energy 

m
anagem

ent 
2) Energy 

audit. 

b) 05 List 

energy 

Conservation 

opportunities 

possible 
at home. 

c) 

05 

List 

d) 

e) Explain 10 Q2) 

a) Distinguish 

between 

'prelim
inary 

energy 

audit' 

and 

'detailed 

energy 

audit'. What 
are 

advantages 
of N

PV
 

method 

over 

Sim
ple 

Payback 

Period 

method? 

10 Calculate 
net 

present 

value 

(N
PV

) 
for 
an 

investm
ent 

tow
ards 

a LED 

Lam
p 

having 

life 
of 
2 years. 

The 

discount 

rate 
is 10%

 
per 

year. 

The 

cost 
of 

lam
p 

is 

4
0

0
/. 

Due 
to 

b) 

10 

W
hat 

are 

the 

benefits 
of 

Pow
er 

Factor 

(PF) 

im
provem

ent? 

During 

June-2019, 
the 

plant 
has 

recorded 
a m

axim
um

 

dem
and 

of 

600 

kV
A

 and 

average 
PF 
is observed 
to 
be 

0.82 

lag, 

the 

m
inim

um
 

average 
PF 
to 
be m

aintained 
is 0.92 
lag 
as per 
the 

independent 

utility 

supplier 

and 

every 
one %

 

dip 
in PF 

attracts 
a penalty 
of Rs 

10,000/in 

each 

m
onth. 

Calculate 

new
 

Q3) 
a) 

10 

b) 

Explain 
the 

features 
of "energy 

W
hy 

dry 

saturated 

steam
 

is preferred 
for 

heating 

applications? 

W
hat 

are 
the 

10 

uses 
of 

steam
 

in 
the 

industry? 

Q4) 
a) 

10 List 
any 

TEN
 

Energy 

Conservation 

opportunities 

possible 
in 

H
V

A
C 

system
. 

b) 

Gandhi 

u
n

 Page 
1 of 
2 68745 

diagram
s 

wherever 

required. 

therm
al 

system
s 

that 

require 

energy 

m
anagem

ent 

practices 

on 
regular 

05 

basis. 

the 

im
portance 

of data 

collection 
in 

energy 

auditing? 

investm
ent, 

annual 

savings 
in

 

first 

year 

and 

second 

year 
is 

{1000/ 
each. 

kV
A

 

and 
the 

im
provem

ent 
in 

PF 
for 

July-2019 
by 

installing 

100 

kV
A

r 

capacitors. 

efficient 

m
otor". 

W
hy 

it is 

preferred 

over 'standard 

m
otor"? 



Paper 
/ 

Q5) 
a) MSEB 

decided 
to 

replace 

400 
W

 

lam
p 

with 
250 
W

 

lam
p, 

250 
W

 

lam
p 

with 

10 

150 
W

 

lam
p 

and 
125 
W

 

lam
p 

with 
70 
W

 

lam
ps 

for 

sam
e 

light 

output 
tor 

4500 

hours 
of 

annual 

operation 

and 

consider 
Rs. 

4.5 
as per 

unit 

cost. Calculate 

energy 

savings, 
cost 

savings 
and 

sim
ple 

payback 

period 
due 
to 

investm
ent 

decision. 

The 

specifications 
of 

cooling 

water 

pump 

connected 
to 

boiler, 
are 
as 

follows: 
10 

Discharge-
Q

= 

12.5 

lit/sec, 

head-
H

 
=

 

60m, 

Power 

consumption-

P=13.4 

kW
. 

b) 

As 
per 
the 

boiler 

manufacturer, 

required 

quantity 
is 

12.5 

lit/sec 
at 3.0 

kg/cm". What 

type 
of 

energy 

conservation 

mneasure 
can 
be 

proposed 
and 

estimate 
the 

reduction 
in 

power 

consum
ption? 

Assume 

operating 

efficiency 
of pump 
as 

65%
 

and 

motor 

efficiency 
as 90%

. 
10 W

hat 
do 

you 

m
ean 

by 

ECBC? 

Enlist 

any 

FIV
E 

energy 

saving 

measures 

possible 
in 

hospital 

building. 

Q6) 
a) 

10 is 

implemented 
in India? 

W
hat 

is LEED
 

rating 
of a building? 

How 

b) 

Page 
2 of 2 68745 

V
A

n
2

V
C

G
V

A
n

2
V

.C
 

700tV
A

N
2V

' 
I.t0

V
A

N
2

V
4

D
7

0
D

 

Subject 

Code: 

42288/ 

Energy 

Audit 
&

 
M

anagement 



Paper 
/ Subject 

Code: 

42277 
/ M

icrogrid 

and 

Sm
art-grid 

(D
LO

C
 

-JV
) Qp 
-(o066qto 

tulle24 

sEM
 

Y
t| 

schemQ 

R
-tqeechf 

cay 

Total 

M
arks 

: 80 

T
ine 

:3
 

H
ours N

.B
.: 

(1) 

Q
uestion 

No 
1 is Com

pulsory. 

(2) 

A
ttem

pt 

any 

three 

questions 
out 
of 
the 

rem
aining 

five. (3) 
All 

questions 

carry 

equal 

m
arks. 

(4) 

A
ssum

e 

suitable 

data, 
if required 

and 

state 
it clearly. (20] 

Attempt 
ANY 
FOUR 

State 
the 
essential 

b D
efine 

sm
art 

grid 

and 

elaborate 
it's 

need 
in 

current 

situation. 

W
hat 

is 

autonom
ny 

in 

renew
able 

source? 

d 

|10] 

Draw 

schem
atic 

diagram
 

of A.C. 

m
icrogrid 

and 

elaborate 
it along 

with 
its advantages, 

disadvantages, 
and 

lim
itations. 

2 

[10] 

Elaborate 
the 

significance 
of Energy 

storage 

devices 
in 

m
icro 

grid. 

b 

|10] 

Elaborate 
the 

procedure 
of islanding 
of 

m
icro 

grid 

under 

fault 
on 
the 

main 

grid side. 

3 

|10] 

b Give 

im
portance 

of 

anti-islanding 
in 

case 
of 

grid 

connected 

solar 

systen1 [10} 

D
raw

 
a block 

diagram
 

on 

de-centralized 

control 

and 

elaborate 
its 

w
orking, 

advantages 
and 
lim

itations 

4 

|10| 

b W
hat 

is 

black 

start. 

[10] 

Elaborate 

advanced 

m
etering 

system
. 

Enlist 

various 

com
m

unication 

m
ethods 

used 

b 

[10| (10| 

Elaborate 

the 
role 
of E

lectric 

vehicles 
in 

sm
art 

grid. Describe 
the 

resilience 

and 

self-healing 

characteristics 
of 

sm
art 

grid 

Page 
I of 1 66910 

com
ponents 

of 
m

icro-grid. Evaluate 

advantages 

and 

disadvantages 
of 

w
ind 

power 

system
 

in m
icro-grid. 

Draw 
a block 

diagram
 

of sm
art 

meter. 

E
laborate 

role 
of m

icro 

grid 
in 
it. 

for 

sm
art 

grid 

and 

elaborate 

any 

one 
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