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(1) Question No.1 is compulsory
(2) Attempt any three from the remaining
(3) Figures to the right indicate full marks

Solve ANY FOUR questions from following. (Eaéh question carries 5 marks)

State and explain the parameters related to batteries 1) C-rating 2) Depth of

Discharge.
What are different ways to usc solar thermal energy? Summanze anyone in

brief with the help of diagram.
Discuss the working of micro-hydro power plant.
Compare advantages and disadvantages of Horizontal axis wind turbine

(HAWT).
Summarize solid oxide fuel cell with the help of diagram.

With neat diagram explain the working principle of solar concentrators.

Discuss Latent Thermal Energy storage. Dcmonstrate how solar power can be
stored by using Latent heat energy storage .

Analyzc the impact of changc in solar radiation and tempcrature on solar PV
Characteristics with a neat figure.
Discuss the mismatch in PV module and the phenomenon of holspots

Demonstrate India’s reserves of Conventional and Non-Conventional energy
resources. Draw the current genemtion status of different energy alternatives.
What is the impact of CO2 emissions in the environment?

>lmerprct ‘working of Wind energy system (WES) with its various components.

What are different power converter topologics used for WES? Explain anyone
in detail.

What are the different types of fuel cells available? Compare the features of
each with neat diagrams.

Discuss the different topologies used in fuel cell power system.

-Summarize the following technologies:

i) Wave energy ii) Tidal Energy

Interpret the working pfincipie of geothermal energy conversion. Write its
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Note:1 Question No.l is compulsory.
2. Solve ANY THREE questions from the remaining five questions.
3. Figure to the right indicates full marks.
4. Assume suitable data wherever required, but justify the same.

Q.1 Solve ANY FOUR questions from following. (Each question carries 5

marks)

a) Explain differential area in rectangular, cylindrical and spherical co- (05)
ordinate systems with an example. Give its significance

b)  Explain and derive the polarization of a dielectric material. (05)

¢)  What are advantages and limitation of Lorentz’s force equation? (05)

d) ‘The line integral of the magnetic field intensity around some closed loop (05)
is equal to the sum of the currents which pass through the loop.’Is the
statement true or false. Justify the same.

€)  Point charge Q=-0.2 uC placed at origin in free space. Find electric field (05)

@) intensity and electric potential at (0,6,8)m.

Q.2 a) Formulate electromagnetic wave equation from Maxwell’s equation for (10)
perfectly conducting and insulating media.
Q.2 b) State coulomb's law. Also derive electric field intensity due to an infinite (10)

and finite plane having density p; (C/mz)‘,

Q. 3‘ a) If a cumrent density is directed radially outward and decreases (10)
' exponentially with time ]“=,% e ~'ar A/m? Calculate current I at
1) =1 and r=5m
. 2)t=lr=6,
And also calculate rate of change of volume charge density
Q.3 b) Derive the expression for magnetic field intensity due to infinite and finite (10)
= wire carrying current I,

{. Q.4. a) Derive electrostatic Gauss Divergence equation in both integral and point  (10)
form.
Q.4 b) Give the potential difference V=2x%y — 5z and a point p(-4,3,6)m. Find
- theelectric field intensity and flux density at P.

Q..S a)  Derive Kirchhoff current law KCL from continuity equation of current.  (10)

Q.5 b) Derive Faraday’s law of electromagnetic induction in time and frequency. (10)
Domain. :

Q.6 a) Use Biot-Savart's Law for any finite current carrying conductor to find (10)
magnetic field intensity.

Q.6 b) Fipg charge Q and volume charge density p, (C/m3) for
D= e* siny ax — e * cosy @y + 2zaz
Fora cube with -10 <x <10, -10 <y <10,-10 <z <10
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Duration — 3 Hours -~ ,;1:‘\' Total Marks- 80 = -
N. B.: - (1) Question No.1 is compulsory \ 2 o=
(2) Attempt any Three questions out of t the remammg five questlons 2 &
(3) Assume sultable data if necessary and _]llStIfy the same. - A
I ) o ~ B
I o il :’\' i Ly NG S~
Q1.  Answerall questlons Rl N A~ S P At
A) Explain the terms short mrcult’MVA and symmetncal fault: < 05 7
B) Describe: the volt-time curve as required for insulation coordination 05 -
studies in power. system with an example 3 =
)] stcuss in brief the significance of tower footing resistance 05 s
D) Descrlbe the workmg pnnerple of llghtnmg arrester Explam any =705 By
arrester in-detail. S o 5 - G < >
. Q2a) Illustrate the short c1rcu1t of synchronous machme at no load condltlon IO—a
Q2b): “Bulld the Z-bus for the 3 Bus' network in which' elements are connected as 10
:\ Bus, l-Bus 2: 0. 2; _‘-I:T ‘,j:'\' & RS 3
E Koy Bus 1-Bus 2..]0 4; = = o & NG Py
| S & F & o L
| & Bus 1-Bus3 j0. 35 S L & & Ay =
Q Q" N N N
;f-\ = Bus2- Bus 3:j0. 25 (Assume Bus 3 asa reference bus)
‘.“; Q3a) Explam and draw the zero scquence networks for followmg types of 10
3 N connectlons vofa three phase transformer 3 ..;:‘ A7
<& : S S " =
Ny N K Delta-Delta ;ff o~ & o
oy ey ol S S
N & u) Delta-Star(ungrounded) A 2
1 % .‘,‘, £ ~
\. & ,3\ m) Delta Star(Grounded) By
‘ \«f—“‘ ,\ 1v) Star(Grounded) Star(Grounded)
N -’
o NG v) Star(ungrounded) Star(ungrounded)
c\'::"" \
.;m Q 3 b) Denve the: equatlon for fault current and sequence network for single line 10
" o ~to ground fault. State the various assumpttons in derivation.
;:: ;\ ;- \: .{ :L}’ ‘;\
S N A D g
& TR RS -
“» ;: ' \;\ {-
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Q 4 a) A star connected balanced Ioad of lOohm each has the followmg voltages 10\
across its terminals Vab=200V Vbc-'220V and Vca—180V Calculate the :»v -
symmetrical components- of line and phase voltages From the symmetncal* £
components of line voltagcs determmc the line current "~ _
Describe the generahon of voltage and current travellmg waves ona. short 10
circuited line wnth fi igure a and equatlons & o 7‘,:‘?" ) % =

r\' o ;‘.- ~ _ » ‘_u ’ =

o e, - -
Explain the: prmc1p]e of hghtmng phenomenon and protectlon agamst = 100
hghmmgmth respect to power system " I.,;’,f J\
Dtscuss~ the advantages and dlsadvantages of Corona : RS 10 S

N o & ) & R o &
i \ _—‘\ ( 8 A _\‘:‘(‘ .3-:’\ . = ‘ ’:
S ¢ o Y 10 .

QGa)
Q6b)”

DCSCI‘IbC the Z-bus formu]atlon. A,

\ - Q- ,‘\-"
Explam the followmg (i) cnttcal dlsruptlve voltage and vlsual dlsruptlve

:: )

~ voltage (ii) transnent recovery voltage iy O R R
. ) 4_'\ ! o :’ .’\.: k e e
~ NG 3 o N bty g o
o Y I ~> N ‘ AN -
;:_', ‘ \\\ .;' ’%‘ S :\ u o &
I p—— O N " - 0 A .
%) v T Pt -~ o o
/ -~ - . “~ -
o S D ) . N & & a0
AN o< A = ~ —r “ N o~
D: - ib %% .\\" .‘;‘ ":‘:'l ~ '/'—\ \‘:A
> ~ Ny \ “ O . o
N ( - -, P N L .- Fh
O ~ &° Ky 3 < = = o
e Cm o - N = ~
o~ e kg Q i ~y . 5 Sy -
"§‘ N L ") ~ ) 'le o Y 3
N = D o ~ Y -5 SN o
< Ay Y - — N N ~% " o
‘ N > ~ i ‘\\' . f\- \\‘ ~ T
N ) A Ry A A o >
o = © " o < -
S . I o 3
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e S - Ny R S
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Duration — 3 Hours ) Total Mn rks~ 80
N.B.: - (1) Question No.1 is compulsory ‘
' (2) Attempt any Thrce questtons out of thc remaining fi f‘ ve qucsttons \

(3) Assume su1tab1gdata if negessary and _]USllfy the same. . ;,':
\ _cn o~ - < . a
Q1. Answerall qucsf‘ons «‘\‘ S ~ o8 A

A) Explain the terms short clrcultMVA tmd symmctrrcal fault: 05 -

B) Describe'the volt-time curve as required for insulation coordination 05
studies in power-system with an example _

0 DISCUSS in brief the significance of tower footing resistance 05

D) Descnbe the\vorl\mgpnnmplc of lrghtnmg arrester:’Explainany ~ ~05
_afrester in'detail, & A i & -

O Q2a) Ilustrate the short cnrcunt of synchronous machme “at no load- condmon 10 -

Q2 b) Bulld the Z-bus for the 3 Bus network ‘in which c]cments are connected as 10
~ Bus l-Bus 2:0. 2 h o 4 _
Bus'1-Bus 2: J0.4; = o

~ “on
-5 OO o - "~

Bus 1-Bus3 jO. 35 N fo) -\ & ‘
N Bus 2- Bus 3:j0.2 ’75 (Assume Bus 3 as a reference bus) .
Q3 a) Explam and draw the zero sequence networks for following types of 10

connecnons ofa threc phasc transformer

N - 0
sty - A . .
o~ C Fal)

- . ¢ N\

i) . Dclta-Dclta ._\f“ = & X
‘u) Delta-Star(ungrounded) “‘ o 3
O i) DcIta-Star(grounded) ¥ ‘

iv) . Star(Grounded)- Stzir(Groundgci)
v) Star(ungroundcdj Star(ungroundcd)

Q 3 b) Denve the equatlonﬁr fault ciitrent and’ scqucnce network for single line 10
~to ground fault. State the various assumpttons in derivation.
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Q 4 a) A star connected balanced loa‘d of IOoh’m each has the follong voltages 10-
across its terminals Vab~200V Vb&Z2OV and Vca*l8DV Calcurate %he -
symmetrical componentsof line and phase voltages From the symmetrical - 3
components of line voltages determme the: line current,

Q 4b) Describe the generahon of voltage and-c current travellmg waves on ashort 10

circuited line w1th fi gurc and equatlon‘s
5 R £y ‘
Q5a) Explain the prmc:ple of hghtmn“g phenomenon and protectlon agamst 10 =
hghtmngwnh respect to power system 'y NS . -
Q5b) DJSCHSS the advaﬁ}ages and dxsadvantages of C;orona ?‘ 3 2 ~ 10
Q 6 a) Descnbe the Z bus formulatlon\ . ,-;‘ff _'f’\'-;' ' 10 O

Q6 l_?) Explam thc followmg (i) crmcal dnsmptlve voltage and wsual dlsruptlve 10
voltage (i1) transwnt rccovexy vo]tage _ ‘ =

-
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Time: 3 Hours Total Marks: 80
N.B: (1) Question No. 1 is compulsory.

(2) Attempt any three from the remaining qucsttons

(3) Figures to the right indicate full marks. ey 7 .

(4) Use Graph paper and semi Iog paper wherever necessary oy & o,

1. Attempt any four. as , ' o 20
(A) Explain the effects of addition of open loop poles and zeros on root locus and transnent
response. N
(B)Derive force to current analogy betweeu mechamcal and electrical system
(C )Define the term dampmg ratio and cxplain its condition for stability. . ‘
(D Explain advantages of state space approach over conventional approach
(E )Explam stabtltty condmon of Bode plot by usmg suitable dlagram

. 2. (A) Consider a umty feedback system wrth closed l00p transfer functlon ' o 10°

C(s)/R(s)= 2/(sz+3s+7) Fmd open loop trax_ts‘fer functton Show that the steady state
error in the unit step response is0.714. -_— ' - '
(B) Determine the range of 0peratmg values of K so that systeni:\'vxll be stable for the unity
—feedback system having charactenstrc equanon as S*+5 S3+582+45+k 0 by Routh Hurwitz
Method o : s < 10
< A v . o o >

3 (A)) For the umty feedback system find the’ steady state error for the followmg test input of
o 2+6t for G(s)= 1000(S+6)/(S+7)(S+10) © i 10

_,_,-;'(B) The unity feedback system is charactenze_d by an open loop transfer
o system G(s)= 10/(S+2)(s+5).Determine damping ratio, undamped natural frequency of
-oscillation. What is the percentage overshoot of the response to a unit step input. 10

. 4; (A)Detcrmme gain margin, phase margm gain crossover frequency and phase cross over

«>  frequency for following transfer function: 10
a2 100(s+4)

-4 . G( ) s(s+0 5)(s+10)

(B) Sketch the root locus for unity feedback system for the transfer function given below: 10

: 20~ £
(s) 5(s+2)(s+4) ey
&
57055 ’ Page 1 of2

XI1118YE9G9FSXI1 1 18YE9GIFSX1118YE969F5X1118YE969F5

Scanned with CamScanner



\ oy \ N . l A Lt
\ o\ oy b LR . . \ * ] -
-

Paper / Subject Code: 32023 / Control System
5. (A) Use Mason gain formula to find C(s)/R(s) of fol]owing signal flow graph: - 2 l{]
(B) Represcnt the followmg system in state space in phase variable form and dmw its state )
model. R e \ G - ¢ 10
o 5 g 100(s+5) - K X
G Y ¢ O R TR
< ' e s(s+1)(s+4) ,‘
3 5 S - o -
6. Write noles on any two: Y " & & o 20
(A)Deﬁne Gain Margm Phase Margm Phase Cross over frequency and gzun Cross over Frequency
- in frequency domain
(B) Draw the block diagram of closed loop linear. nme mvanant system and define its components.
L (C) Wnte a shon note on State Transmon Matrlx .
\'f‘:..".. {j,' ‘3(1‘![, IS
,'/'f;; TTEY AN
o/ AR
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