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Fifth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026
| Transmission and Distribution

{ an
Al A1
Time: 3 hrs. N {,:__;;.;"Max. Marks: 100

T

Note: Answer any FIVE full questig?i_‘s;,ifé}ibosing ONE full que;g;grfﬁ'orft eqch module.
. jid A

QY A
| ,.,;:"\‘_\\\\u:\;‘fModule-l Al ¥
: 4 . .
1 a. What are the advantages of high/Voltage transmission? Explain. (07 Marks)

47

b. The tower of height 30“{55‘:!‘;1,9(1 90 m respectively support a transmission line conductor at

| water crossing. The htf\ig’?gﬁfal distance between (he towers is 500 m. If the tension in the
conductor is 1600 kg, find the minimum clearance of the conductor and water and clearance
midway between.t ¢'suapports. Weight of COILQ,'L\IC?OI‘ is 1.5 kg/m. Bases of the towers can be
considered to béi%%?\*zs}"a‘:cer level. A0 (07 Marks)
c, List the methods of improving string efficiericy and explain any one method with a neat

I
1

o,

- sketch. /i{::\\_j’ o : (06 Marks)
! | '{gi\\\- g /{j\\ ?’Q\A
A SJor

9 a With a ndat diagram, explain feédess, distributors and service main of a distribution system.,

A
é g

. A . (07 Marks)
b. A 3-phase overhead trangniission line is supported by 3 suspension’ity

n'\fype insulators. The

potential across first and,ﬁe:ééfi'd insulators are 8 KV:énd 11 KV rGSp”eﬁtﬁrély. Calculate :
P & e

G

i. Ratio of self to shunt Capacitance £
ii. Line voltage @ ‘ R
. AN | NSy
iii. String efficienéy.y P (07 Marks)
¢. Write short notawffgﬁ’vibration of cogdr\ig?,tt\)j;r's‘. (06 Marks)
o A e
# ) ¥
2 i{”‘*\:‘K\XM‘(tdule-l f'{i?‘:’

3 a. Derive a:g‘b\qxﬁression for the inductance ofa conductor due to internal flux. (05 Marks)
b. The firée conductors of a éfi)\hg%e transmission lmé-are amranged in a horizontal plane and
are 3 meters apart. The diameter of each con/gygtdf is 4 cm. determine the inductance per km
oéggqach phase. Assume balajiced load and I,{\;\ﬁ\QB phase sequence. (07 Marks)

c“:}:{ i three conducto;;s:qf:a 3-phase line are-_-é_‘ga’hged at the corners of a triangle of sides 2m,
2.5m and 4.5 m. i(g}a\(lgtivlate the inductance per km of line when the conductors are regularly
transposed. The d/i:eitﬁéter of each ogpc{qé’tor is 1.24 cm. (08 Marks)

5N A
e “= 7 OR
. NN . . .

4 a. Derive an expression for the lingto neutral capacitance for a 3-phase over head transmission
; line when the conductors ;J,fé*imsymmetrizally speed. (10 Marks)

b. If the double circuit 3-31§%§évime has conductors of diameter 2 ¢ and are separated with
I 2m in hexagonal spacing arrangement. Calculate phase to neutral capacitance for 100 km
" line. & (05 Marks)

i
y
L 1of3
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C.

AIB2KY line with 1.95
“u:yoltage exceeds 210"

{,\? vil 21EES1

Ly
A' 3¢, 50 Hz, 66 kV overhead line conductors areuplé‘é\ed“in a horizontal plane as shown in
Fig.Q4(c). The conductor diameter is 1.25¢cm, Ifl\iiﬂ;w line length is 100 km. Calculate
i. Capacitance per phase N

ii. Charging current per phase Al ;’//\‘/
Assuming complete transposition of the linez: >
Given &y = 8.854 x 1072 F/m, N (05 Marks)
!-\ ’;’ ‘f%‘ .2~Srl"\
! Sy
&
Fig.Q4(c) ,@;}% :
ey Module-3 ¢
Explain the nomuhal n method for obtaiiﬂg\g the performance calculations of medium
transmissiqn’iigé? Draw the correspondingvéctor diagram. {10 Marks)

A 3—phasef’§5“Q§Hz overhead transmissjon line of 100 km has the following constants,
Resista{é‘e\\lper km per phase is O{\Q, inductance reactance per km per phase is 0.20,
capacitaice susceptance per km pér phiase is 0.4 x 1074 t}\i\ﬁ;ﬁ’ﬁ ) Sending End Current

1i) Sending End Voltage iii) "“Sending End p.L, ;;,1;5)7 Transmission efficiency. When

supplying a balanced load of 10,000 kw at 66 ”Q\Wlth’ a lagging p.‘;}ro{\lo.& Use nominal
£ o N

\‘.
T —method. A0 ’u’\\\"\\v LA \\/ (10 Marks)
v o 4 MY
. { (.;\/v:\\ Q

. N &
Derive an expressiogl_,_ (f>0r ABCD constan&tg\;\l‘g\);f%z/l medinm tigaﬁ%\ission line using nominal
T —method. Shotythat AD - BC=1. 20y PN (10 Marks)
Detive an expfession for sending end Voltage and current for long transmission Line using
rigorous solution. ) Ny ¢ {10 Marks)
Afu\;\ fL o
N ¢ Module-4
SN N W v, N .
Derive an’expression for critical“disruptive voltage and visnal critical voltage with reference
tgcof%na. A A N (10 Marks)
|.956/diameter conductorsis built so that corona takes place if the line
\? (rms). If the valu&“of potential gradient at which ionization occurs

can be taken as 3({I§¥\ﬁer cm, find the spacing between the conductors. Assume 3 phase.

N

.f:v“: .

o O \/\\\ (05 Marks)
Explain therfgtétbgs affecting corofa in-brief. (05 Marks)
’ OR

a. What are the methods of gré@lg of cables? Explain inter sheath grading of cable. (10 Marks)
b. A single cone cable of condiitor diameter 2 cm and lead sheath of diameter 5.3 cm is to be

......

used on a 66 KV, 3 — ghas% system. Two inter sheaths of diameter 3.1 om and 42 cm. are

introduced betwee;n;\\t}]% cone and lead sheath. If the maximum stress in the layers is the

same, find the Voﬁ?iges on the inter sheath, (10 Marks)
/: . %‘.‘x
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Module—s, 0y

Briefly explain radial and ring main distributos.; ¥ (10 Marks)

. The loading on a distributor is shown in Flg\.Q9(b) The distributoris a.2 core cable for

which the resistance and reactance are 0\35 ‘Q and 0.185 Q per,,fzi)() m of cable nm

- respectively. What should be the voltage at\pomt A to maintain 420%-at point D if the power

. factor is referred to the far end voltagete\tt\D‘? ¢ (10 Marks)
Write a ote o’ power quality. & (05 Marks)
Defing “3) Reliability if) \Avaﬂabﬂlty iif),, Adequacy
wv) Sedurity v) Failure ;ate v % {10 Marks)
Write a note on limitation of dl%mbuh@ﬂ system. (05 Marks)
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Fifth Semester B.E./B.Tech. Degree Examlnatlon, Dec.2025/Jan.2026

Control Systems

Time: 3 hrs. % " /’Max Marks: 100

1

Note: Answer any FIVE full questiqns;‘\oifri;asing ONE full quesﬁoy/ﬁom each module.

Write the comparison between open and closed Loop Control System with exarople.
£ (06 Marks)

b For the mechanical systems shown in fig. Q. 1 (b) Draw the electrical equivalent network
! based on torque — Voltage analogy. _

Flg Q 1(b) S y (08 Marks)
Define Transfor functmn < "Also | derive the. transfer function relatmg displament and

excitation voltage drop for the armature controlled DC motor e (06 Marks)
AT 'S OR s
For the mechamcal system shown in ﬁg Q 2 (a), write the differential equation relating to

the Force F (t) Also obtain the a,nalogous electneal cu'cults based on : (10 Marks)
i) Force - current analogy L L
if) Forces— Voltage analo &y

N +  TFig.Q2()

b. | Define servomotor. Compare ‘AC servomotor and DC servomotor. (04 Marks)

Show that the two systems m fig. Q2 (c) are analogous by comparing the transfer function.

K% R4 "i’(:fd»}
J.

el T

| = (06 Marks)
J Fig.Q2(c)

|

JT 1 of4



21EES52

,
Ja

Module-2 S
Using block diagram reduction technique. Obtain ‘transfer function £ whose block

diagram shown in fig. Q. 3 (a). (10 Marks)

—> (8]

A Fis Q3@

. ,: L A

b. DraW a b]ock dlagram for the electnc circuit shown ‘in /Flg Q. 3(b) and hence evaluates

transfer function, 9 ((S; usmg block diagram Ieductlon techmque ‘Q (10 Marks)
A Rf’ =100k
"’""-'\,—Q:; PR
A:,;_}_‘\lz;_ = | M S

%R:LQD U’)\ . Cy = o JoF
e {}‘ C, = \l"L(:’

_“f F@@@)
“ s
A ~.OR
4 a. Define: 1) Source and sink node 11) Loop and Loop gain  iii) Forward path (04 Marks)

<
b. Forthe s1gnal ﬂow graph shown.in Flg Q 4(b). Determine the transfer function RESi using

Mason’s gain formula. {Q’ {08 Marks)

i
RcCs) b . o C (S
. ‘. ~ qlf
Iy Ay
Q‘Q Fig. Q 4(b)
2o0f4
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a.

b.

C.

| £

_ ermor§u 8 unit due to input r(t) 1 + 10t + 308 {‘% \
T ¥

,gf{l-‘j__x 21EE52

o+ Module-3 +
Define time domain spee1ﬁea1:1ons ofthe second order system with diagram. (05 Marks)
A unity feedback control system is charactenzed by- an open Loop transfer function

SO (S
‘K’ should be reduced so that the peak overshoot of the unit step response of the system is

reduced from 75% 10 25%. (08 Marks)
#

A certam feedbaek control system 15“ descnbed by the followmg transfer function

_ k
6= 2(s+20)(s +30)

Where kand o are posmve eonstants By what factor the amplifier gain

(s) —1 Determme order of system type number, steady state

,&Q (07 Marks)
.:"-.,V\\ . ‘. /\ .a ’ ‘M
: ' OR~¢
Explain Routh- I—Iurmtz criterion for determlmng the stablhty of the system and mention its
limitations. ,{- RN e , (04 Marks)
Define and derive the expression for; vy
i) Rise time ., B £
ii) Peak overshoot of an under damped second order eontrol system subjected to step input.
PN RN (08 Marks)
A unity- :f‘eedback control system is characterized by the open Loop transfer function.
- FON
Gfs )—M— sng H criteria
Shob s(+3)s+T) L L
1) Calculate the range of k for the system o be stable
ii) Determine the" value of k which will cause sustained frequency of oscillations in the

Closed Loop System “What are t11e correspondmg oscillation frequencies ? (08 Marks)
“v B
o " Module-4
Draw the complete root loc_ﬁs\,plot for the system G(s)H(s) =—kw--- Find the range
s(s+2)(s+4)
of k, so that damping ratio of the Closed Loop System is 0.5. (10 Marks)
6 1
L k "
F tem having G(s)H(s)= . Find the angle of departure.
ord BYe /i; B GEHE s(s -+ 6)(s” +4s +13 & P
P : (05 Marks)
Explain : i)-Angle of Asymptotes | it} Break away points (05 Marks)

RS
z :.‘_}\

3of4



10

oy 21EE52
a >
OR on ,43"
A umity feedback system with G(s) S Draw the bode plot Determine GM,
s(s+2}(s + 20)

PM, wge and wpe. Comment on the stability. 3 (14 Marks)
Define the following as applied to bode plots i P

1) Gain Margm @ ,&Q

ii) Phase margin . o SN

iii) Gain crossover frequency . f é (06 Marks)

e o,

C Module-S ~
What is confroller? Explain’ the éffect of P, I, PI and PID controﬂer of a second order

system. :, & (10 Marks)
Explain the step by step procedure of lag compensatmg network (10 Marks)
R OR
: 1
The open Loo transfer function of a control 8 stem is G(GyH(s) =———»1———.
pem LOop: Y OHE = et
Sketch the Nyqulst plot and calculate the Vsﬂue ofk. (14 Marks)
' 4
L (06 Marks)

State ,anq explam Nyquist Stablhty‘;C\n_jc'enon.
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Fifth Semester B.E./B.Tech. Degree Examination, June/July 2025
Power System Analysis - |

Time: 3 hrs. £ Max Marks: 100

1

b

2

Note: Answer any FIVE full questmns, choosmg ONE full questlon ﬁ'om each module.

x‘»- £

s

ks ,.‘l"

| Module—l |
a. What is one line diagram? What is the need of single line diagram? Explain the procedure
for finding the per unit reactance diagram by statmg all the assumptions involved. (10 Marks)
The single line diagram- of a power system is shown in Fig.Qi(b). Draw the per unit
impedance dlagram P
1‘ -
| S ) reo
B E SE——
J ' VoA Losd
i _ r;:ﬁzr -
Fig. Ql(b) 0 A
G 90mVA. I1IKVX"= 18% line 1l :Z= JSOQ j./.‘ T
Ty :70 mVA. 1/110KV X = 15% ling2 : Z'= 31209.
T2 : 60 mVA. 110/11KV X = 10% m.= 85: mVA, KV X"= 13%
T3 : Three 1¢ units cach rated at 10 mVA, 11/127KVX = 9% R
T4 : Three 1¢ units cach rated at 16.67- mVA 127111 KV X= 12%
The load Absorbs 74 mVA, 0.8 pf Iagging at 6.5 KV Select a common base of 100 mVA,
11 KV on the generator suie W S (10 Marks)
j' o X OR - ¢
Define the per unit system The advantages- ofa: per unit systern. (05 Marks)
b ‘Prove that the per umt mpedance of a two winding transformer on either of its side is equal
{05 Marks)
c. A single line dlagram of a power- system is shown in Fig.Q2(c). Draw its impedance
dlagram Choose a base of 100 mVA 220 KV in 50 € line. The ratings of generator, motor
and transformer are given below 3
| T
I
| 37' ﬁf ’% £7 4 Y1
- FigQ2(9)
G 40 mVA, 25 KVX" 20% m=50 mVA, 11 KV X" = 30%
40 mVA, 33/220 KV X =15%
T2 30mVA, 220/11 KV X= 15%. \ (10 Marks)
10f3
kS ‘
S i
!
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Module-2 €~

3 a. Draw the oscillogram of short circuit current, When an unloaded generator is subjected to
symmetrical fault. Determine the steady state trans1ent and sub transient reactance’s is from

the oscillogram. L (10 Marks)

b. A 100 mVA, 13.8 KV, 50 Hz Y~connected 3¢ synchronous generator is connected to a
13.8/220 KV, 100 mVA A-Y transformer. The machine rcactance on its own base are

Xa= 1.1 pu, X4 = 025 pu. The transfonner reactance is 0.2 pu,” A 3¢ load of 100 mVA
0.8 pf lag is comnected to transformer secondary. A 3¢ short circuit occurs at the load -
terminals. Find the generator transient current, if before the " fault, the load is operating at

220 KV, choose a base of 220 KV 100 mVA on HT 51de of the transformer. (10 Marks)

S

o orn 3
4 a. Describe the doublmg effect on nansrmssmn lmc under 3¢ short circuit with neat sketches.
(10 Marks)
b. A 75 mVA,.6. 6 KV generator connected through a 5 cycle breaker, having reactance of
X" = 9% Xy = 15% and Xy = 100%. It operates on noload and at rated terminal voltage
when short cifcuit occurs behind CII'CU.It breaker find :
1) Sustamed short circuit current.™
ii) Initial symmetrical rms current -

iii) Maximum possible dccomponent of short clrcmt currcnt after 5 cycle

iv) Interrupting mVA. L N - (10 Marks)
A CLY s
- Module-3 :
5 a Whatis symmctncal components? How they are useful in thc solutlcu of power system?
IR E (05 Marks)
b. Show that the symmetncal component transformatlon 18 powcr invariant. (05 Marks)
The symmetncal component of. phase currents are Ial 100 |_A, I,z= 40 MA and
Iow= 10| 30 A, evaluate thc phase currents L., I;, and L (10 Marks)
T
L OR
6 a ProVe that set of balanced phasors have only positive sequence symmetrical component.
{06 Marks)

b. Draw the zero sequcnce networks for the following 3-¢ transformers.

iy ﬁ 72 iy Mg =Y D A-A
7 \/‘;L“-A VoY-4
(06 Marks)

€. The current ﬂowmg to a A connected load through kine a is 10A with current on line a as
rcactances and assuming that line ¢ is open find the symmetrical component of line currents.
R (08 Marks)

2 of 3
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Module-4
7 a. Derive an expression for fault current, when double “fine to ground fault through impedance
QCCUts On power system. ; (10 Marks)

b. A 3¢, 400V Y connected neutral grounded gene1a1:or is subjected to various faults. Find
positive negative and zero sequence impedances, also compute the fault Gurrent if LLG fault
occurs. The current for : 3¢ fault 18 IZOA LL fault is 160A, for LG fault it is 240 A.

(10 Marks)
| ¢ ’ifg |

$§ a. Derive an expresswn for fault current for SLG fault "without fault impedance on an
alternator. 4L (10 Marks)

b. A25mVA, 132KV altemator with a solidly grounded neutral has a subtransient reactance
of 0.25 pu. The negatlve and zero sequence reactance’s arc 0.35 and 0.1 pu respectively.
Determine the fault current when the line to hﬂe fault current occurs at the terminals of the

alternator. Neglect the resistance. & ;}; (10 Marks)
, /?f"‘
'Module-5
9 a. Denve an expresszon for power: fangie equation for sahent pole synchronous machine
connected to infinite bus. Also draw the power angle curve (10 Marks)

b. A 50 Hz, 4-pole turbo generator rated 150 mVA 11KV has an lnertla constant of
9 m¥/mVA, find : T Tolt

- Sy
i) Stored energy at synchronous speed 4 '<E. 2 =
ii) The rotor acceleration; if the input mechamcal power is raxsed to 100 MW, when the

electrical load is 75 MW
iii) The speed at the end of 10 cycies 1f the acceleratzon is assumed constant at the initial

value. &‘f‘}\ (10 Marks)

g -

10 a. Derive an. e‘xpresszon for swmg equatwn of a generatms when generator connected to
infinite bus: (10 Marks)
b. 50 Hz, 4-pole turbo generator rated 100 mVA, 1k KV has an inertia constant of 8 mJ/mVA.
i)~ Find stored energy in 10t0r at synchronods’ speed
11) . If the mechanical mput is suddenly raised to 80 MW for an electrical load of 50 MW.

~  Find rotor acceleratlon neglecting mechanical and electrical losses. (10 Marks)
P
: e s
g ot An:k* #ow K
| £ g‘ o
! - &
| { |
‘ Rat
1‘ Mg
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Fifth Semester B.E./B.Tech. Degree Examination, June/July 2025
Power Electronics
Time: 3 hrs, ST Max. Marks: 100

S Note: Answer any FIVE full questious, c{z&a&ﬁzg ONE full question from each module.

E: | ! e

B Module— ’

g 1 a Exp]am five different types of power electronic converter mrcmts with neat circuit diagram,

8 mput atnd output waveforms. - . ST (10 Marks)

& b. JWﬂzh neat figure, explain the V-1 characteristics of diode. (05 Marks)

B ¢. ‘Explain peripheral effecis of power electronics equipments with block diagram. (05 Marks)

u g o .
’?’g o OR 7=
2 & 2 a With neat circuit dlagram and waveforms explam sirigle phase full wave rectifier with
o & R load. And also-defive the expression for.average output voltage. (10 Marks)
.g 5_ b. Explain reverse-recovery characteristics. of a diode with waveforms. (06 Marks)
g o C. Explam the mgmf icance of free—-wheelmg diode. (04 Marks)
25 L
8% N " Module-2 o
E" @ 3 a lEXplam steady state and SWItchmg characteristics of BJT (10 Marks)
tw,,' ug b. Explain the switching limits of BJT. RReR (04 Marks)
B g ¢. 'The bipolar transistor in Fig.Q.3(c) is specified to have Br in the range .0f 8 to 40. The load
g8 o resmtance is Rc = 11Q2. The dc supply voltage isiV., = 200 V-and-the input voltage 1o The -
§='§ 'base circuit is Ve=10 VIf VeEsay = 1.0 V and Vpgay = 1.5 V. Find : i) The value of Rg
'g % that results in saturatlon with an ODF of 5 11) The Bfgrcgd_ -~ 1ii) The power loss Pr in the
EE transistor. . . - R
= u;;;; Ea
=
% % . ‘ Re
8 g paand Ip Kg o T Nee
§ '§ _,r 7"V 0 Npe -
5 1"*.. LI . \
8% ' Ny Nge -

© Eh T C e e
EE :} ’r‘ - ’ — J:E.-:
ap © -t s R )
g8 . N _ ¢ FigQJ3(c)
28 ] C PR (06 Marks)
g 5 1 r. _ OR
e 4 1W1th the help of neat ﬁgures éxplain steady state and switching characteristics of MOSFET.
S ’ (10 Marks)
S b. \Wlth neat circuit dlagram expiam pulse transformer and opto coupler. (06 Marks)
E C. ‘The maximum junction temperature of a transistor is T; = 150°C and the ambient
g ‘temperature i1s Ta ™= 25°C. If the thermal impedances are Ryc = 0.4°C/W, Res = 0.1° C/W
g and Rsa = 0.5° C/W: calculate

GRESISCHENE

i)  The maximum power dissipation
ii)  The case temperature.

| (04 Marks)
. f.;,i 1 [of2
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Module-3
Explain V — I characteristics of SCR. And also define i) Latchmg current . ii) Holding
current. (12 Marks)
Ten thyristors are used in a string to withstand a dc Voltage of Vs = 15 kV. The maximum
leakage current and recovery charge differences of thyrlstors are 10. mA and 150 pC,
respectively. Each thyristor has voltage sharing d1fference of R = 56 KQ and capacitance of

C; = 05 pF. Determine : i) The maxunum steady state voltage sharing

ii) The steady-state voltage derating factor .. iii) The maximum transient voltage sharing

Vormay  1v) The transient voltage derating factor. (08 Marks)

OR =

Explain with neat figure two- transmtor ‘model of thyristor and also wnte relevant equations.
o (08 Marks)

Explain briefly different thyrlstor turn—on methods (06 Marks)

Explain —gv{ protection and %{:— protectlon . (06 Marks)

. Module-4
With circuit diagram and waveforms explain single phase half wave controlled rectifier with
R-L load. , . (08 Marks)

A single phase full converter bridge is connected to RLE load. The source voltage is 230 V,

50Hz. The average load current of 10 A 1s continuous over the working range. For R = (.4Q
and L= 2 rnH compute 1) Firing angle for E= 120V 1) Firing angle for E=-120V.

(06 Marks)
With neat cireuit diagram and waveforms explain J-¢ dual converter. (06 Marks)
With circuit dlagram and waveforms explain phase control In ac voltage controller and also
derive expression for RMS output voltage. - . . (08 Marks)

An ac voltage controller has a resistive load of R = 100 and Fms input voltage is
V=120V, 60 Hz. The thyristor switch is on forn=25 cycles and is off for m =75 cycles.
Find : 1) rms output voltage Vo 11} The input power factor iii) The average and rms
current of thyristors. (06 Marks)
With circuit diagram and waveform explam single phase bldlrectlonal controllers with
resistive loads. , - (06 Marks)

: , " Module-5 -
Explaln the principle operatlon of step down converter with RL load and also draw the
waveforms. . (10 Marks)
For the stepdown chopper conslstmg ofa re31st1ve load of R = 10Q and the input voltage is
Vg = 220 V. When the converter switch remains on, its voltage drop is Vg = 2 V and
chopping frequency is f= 1 kHz. If the duty cycle is 50%, determine: i) average output
voltage V.  ii) rms output voltage V,  iii) The converter efficiency  iv) effective input

resistance R; of the converter " -v) rms value of the fundamental component of output

harmonic voltage. . (10 Marks)
OR

Explam :

i) Single pulse — wxdth modulatlon
ii}  Maltiple — pulse — width modulation techniques used for voltage control of single

phase inverters. (10 Marks)

Describe 180 — degree conduction operation of three phase bridge inverter with circuit

diagram and waveforms of line voltages and phase voltages. (10 Marks)
L

2o0f2
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F]fth Semester B.E./B.Tech. Degree Exammatmn, Dec.2025/Jan.2026
Power Electronlcs

4
5

Time: 3 hrs. » ?'i ’\ ‘Max. Marks: 100

A MOSFET is operated as a chopper switch- at a frequency of f; = 50 KHz. The circuit
_arrangement is shown in Fig.Q4(c). The DC input voltage of the chopper is Vs = 30 V and
++:load current is Io = 40 A. The switching timies are & = 60 nS and tr= 25 n S, Determine :

1) Ls 1)} Cs 111) Rs for critically damped condition.

Note Answer any FIVE full questwus choosmg ONE full questtan from each module.
| O
# Module—l _ "'1\ e
1 a. Withneat circuit diagram, mput and output waveforms, explam the different types of power
electronic converters, B {10 Marks)
b., Explain reverse recovery i charactenstlcs of a diode wﬂh wave form. (05 Marks)
c.J What are the perlpheral effects in a power electronic equipment? How to minimize
]‘ peripheral eff'ects f’, (05 Marks)
% oRr"
2 a. Explain dlfferent types of power diode and its applications. (06 Marks)
b.! With neat’circuit diagram and wavefonn explain working of single phase full wave abridge
, rectifier with R load. = (08 Marks)
¢. Dxplain significance of freewheehng dlode p i : ; (06 Marks)
: - 4 '.1 ‘i (4_‘ ;
‘ S Module-z .= ) ::\1 _,
3 a. Explain switching characteristics of BJT with, waveform B (06 Marks)
b. Sketch the structure of n-channel enhancement MOSFET, explam its working and steady
~ state characteristics.. JE (10 Marks)
c. Givea companson between BJT and MOSFET 'f" (04 Marks)
| 7 '
| - ‘OR R
4 a. Discuss the need of base dnve control in a power transmtor Explain proportional and
| antisaturation base drive control méthods. S (10 Marks)
.. With neat circuit diagram, eXplam pulse transfon:ner and optocoupler. (05 Marks)
!
1

Vet k
| -
®
L] Vﬁ <
A |
Fig.Q4(c) (05 Marks)

= | 1of2
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Module-3 L
With relevant circuit, derive an expression for the anode cutrent of thyristor with the help of
two transistor analogy. {10 Marks)
With the help of neat sketch, explain V-I characterlsncs of an SCR. Define latching and
holding current. T {10 Marks)
OR-".~ =
Explain different types of Turn-ON used for thyristors. ST (06 Marks)

Explain the svorking of UJT triggering technique of SCR with neat waveform (07 Marks)
A UIJT is used to trigger the thyristor whose minimum gate mggermg voltage is 6.2V, The
UJT ratings are : 1 =0.66, I, = OSmA I, =3 mA, RBl-i-RBg-—SKQ

Leakage current : 3.2 mA, V =14 Vand V,=1V. o

Oscillator frequency is 2 KHZ and capacitor C=0.04 ].l.F De81gn the complete circuit.
(07 Marks)

" 1‘ .‘_'

Py
vy

S Module-4
Draw a single phase dual converter, explain the operation with waveform, (10 Marks)
A single phase half wave controlled reetxﬁer -is used to supply power to 10 Q load from
230 V,50Hz supply at a firing angle of 30° ‘Caiculate :
i Average ouiput voltage
il Effeetlve output voltage )
iii. Average and current. L (10 Marks)

YR OR A e
With neat circuit and Waveform explain workmg of smgle phase b10 directional controller
with resistive load (phasecontrol). Derive expressmn for output voltage (Voms)- (10 Marks)
An AC voltage controller has a resistive:load of 10 Q and RMS input voltage of 230 V,
50 Hz. The thynstorls ‘ON” for 25 cycles and “OFI for 75 cycles Determine ;
i. The RMS output voltage N :

. Input power factor DT .
iit. RMS value of thyristor current Iav (10 Marks)
4\ N !,. R i | - T !
‘ Module-5 +
Classﬂ:‘y the dlfferent types of choppers w1th the help of circuit and quadrant diagram and
+_ explain. (08 Marks)

“Explain step-up chopper with circuit and waveform Derive an expression for average output

voltage. (06 Marks)
A step down- chopper has a re51st1ve load of 10 Q and input voltage V= 200 V. When the
chopper switch:is ON, its voltage drop is 2V and the chopping frequency is 1 KHz. If the
duty cycle is 50% determine : ¢

1. Average output voltage -

ii. RMS output voltage ™ ™ 8

iii. Chopper efficiency. - (06 Maxks)

ol OR
With circnit diagram, explain the operation of single phase full bridge inverter. (10 Marks)
With neat circuit diagram and waveforms explain the operation of transistorised current
source inverter. (10 Marks)

20f2
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Sixth Semester B.E./B.Tech. Degree Exammatlon, Dec.2025/Jan.2026
| Power Systems Analys:s -~ 1l

/"\

Time: 3 hrs. ' . Max Marks: 100

Note Answer any FIVE full questtons, ckoasmg ONE full questum from each module.

]
|

1 Module-l 4“5“'
1 " Define subgraph, tree, Co-tree as apphed to graph theory lee examples for each.
b (06 Marks)
‘What is primitive rurs:tvvork'7 ‘Obtain pntmtwe Impedance and admittance form of primitive
. net work. ! (06 Marks)
¢. For the power shown in ﬁg L.(c ), choosing bus 1 as reference bus, obtain Incidence
matrices B, C and K Hence, verify the 1dent1tyB C=0.
: /f.f,d :, . i l
..zf:r"'*
. A
< \. ’
CFig. Qle) LT (08 Marks)
2l OR
2 a. With usual notations derive Ybus by sin gular transfonnatlon (06 Marks)

b. Obtain YBUS by singular transfonnatlon method for' the power system network having the
- following data : Take bus <4 as reference bus.
J\ Elerment No. 1 72 "3 [ 4[5
.[‘Buscode {(p—~q) |1-2[2-313-4[1-4|2-4
<1 Admittance (pu) 2| 15 3 | 2'5 4
1 K ‘ {06 Marks)
¢.; Forthe power. system ‘shown in F1g Q2 (c) obtain Ypys by singular transformation.

[CF
.
h. :!

Fig. Q2 (c) (08 Marks)
1of3
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Module-2 SR
Derive the expressions for power flow-equations used in load flow analysis. (08 Marks)

What are different types of buses, considered dunng load fowl analysis? Explain briefly.

i (06 Marks)

Why load flow analysis in power system m'nec_essary? Explain. AT (06 Marks)
S - OR -

What is load flow analysis? Explam how the buses are cla551ﬁed to carryout the load flow

analysis in power systems. . (08 Marks)

For the 3 — bus system shown i ﬁg 4(b)use G- S — method and determine the voltage at
bus — 2 and bus — 3 at the end of first lteration. Give impedence marked on the diagram in
PU. The information rela_ting to bus data is given ini‘table Q4 ()

\ \-————j,,__...-> toowat

Doz
Fu;Q-40®x'¢f
Bus No. | Type | Generation Load \Y Reac‘,ti{/e' Power
‘ P |Q|-P | Q Quin | Qmax
1 -Slack - - - - [1.0]. ~ -
2 | PV | 532 | - | 1.1 0 5.32
23 PQ - 364 053 -~ - -
TabIe Q4 (b)
- N (12 Marks)
- 07 Module-3 -
Discuss the algorithm procedure for Ioad ﬂow analysis using N.R. Method. In polar

,f“co—ordmates . _ (10 Marks)

Ty ol

Derive the general ‘_éﬁcpression for Jacobian elements in polar form with usual notations in

NR — Method to. thain load flow solution. (10 Marks)
ok . OR

Stating all assumptxons deduce FDLF model. Explain the step by step procedure for load

flow solution using FDLF 1_neth0d (06 Marks)

Compare G.8 & NR Method. {06 Marks)

Draw the flow. chartof FDLF analysis. {08 Marks)

ST 2 0f3
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Module-4

a. Define penalty factor. Derive on expression for optlmal loading of an n — plant system

|
l

7
b.
8 a.{
b.
9 a.
b.:
10 a
1
|
!
b

considering transmission losses. T (08 Marks)
The meremental fuel cost in Re/Mwlhr for aplant con51st1ng of2 — unlts are,
IC;=0.25P,+40, IC,=03P,+30. ... .

Assume that all units are operating -at - all ‘times and total load vatious ﬁom 40 mw to
300 mw. The minimum and maximum- loads on each unit are 25 mw and 150mw.

Determine : AT

i) The most economical division: of load between the generatorS\for a load 250 mw.

i) The saving in Rs. / day. Obtamed compared to equal load sharing between the two units.
o (12 Marks)

L F

e | ST
L OR LY
‘ )
Explain unit comm1tment using Dynamlc Pro grammmg Method. {08 Marks)

What are B — Co—efﬁ01ent‘? Obtain the general loss — co — efficient formula with usual

notation. PR {12 Marks)
B Module—S s
Expiam the Ziwys — algorithm for a’link addition to the partlal network with no murtual
coupling. ‘ coh (10 Marks)
- PR ,?': ‘~,‘
Explain solution of swmg cquatmn by Rangc Kutta order—u— method (10 Marks)
- OR - ¢

Form Zy,s using building algorithm of a power system show in fig. 10 (a) self impedance of
the element are glven in the table 10 (a) Take element -3 as- hnk and bus — 1 as reference
bus, RPN e RS N

>
\
o - Fig. Q. 10 (2)
e Elemeﬁt No:!l 2 3
| Zbus J0.51 10251 J0.3
\ (10 Marks)
' Explain the algorithm for short — Circuit studies of an n — bus system. (10 Marks)
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Sixth Semester B.E./B.Tech. Degree E:g&ﬁ;ination, Dec.2025/Jan.2026
Signals and Digital Signal Processing

Time:'3 hrs. S T Max. Marks: 100

Note: Answer any FIVE full questmns, cltoosing ONE full queé}ffan Jrom each modiile,
d S noT
\ © i Module-1
1 a. Define a Signal. With help of neat dlaglams d;fferennate the different types of signals.
{
(06 Marks)
b Determine whether the contmuous tune signal x(t) x;(t) + %(f) + %3(t) is pedodic, where
| x1(t), x2(t) and x;(8) have periods 1.08, 3.6 and 2.025 sec, respectively. Find the total energy
| ofthe signal shown m/Fw Q.1(b). Pl

i e
| A “}

1 ﬁ{%@@ 5 o . 1

-
gy :;—4_‘1.,:?? Tat B % ‘:%}Q:\T
| * Fig.Q. l(b) ,« ,
i ' {06 Marks)
€. With the help of neat dlagram find the linear comrolu‘uon yt)=e tu(t) 2 (e’?'t (a(t) — u(t-2)).
‘ §§§ . . (08 Marks)
| P OR". .
2 al Definea Systemﬁ‘y xpiam the pl’OpCl‘tleS of’ CT system. For the system T{x(n)} = gn) xm),
, determine whether system is linear and time invariant. . (06 Marks)
b. Find the output of an LTI system, Whose impulse response h(n) is shown in Fig.Q.2(b), for
! the input s1gna1 x(n)=u(n) — u(n -3). At
] S s ih gt
i
: ‘ (06 Marks)
c. Evaluate the dlscrete time convolutlon sum y@)=p"u(n) * u(n-3} Bl<1. (08 Marks)

| k4 ' 2
i s Module-2
3 a. Determine the 8-point DF’I‘ of the sequence x(n) = {1, 1, 1, I, 1, 1}. Sketch its magnitude
¢ and phase spectra. - (10 Marks)
b. Letx(n) be the sequence, x(n) 8(11) +28(n—2)+ &(n —3)
i} Find the 4—pomt DFT ofx(n)
ii)  Ify(n) is.thé 4-point circular convolution of x(n) with itself, find y(n). (06 Marks)

c. Letx(n)bea finite length sequence with X(k) = (0, 1 + 1, 1,1 —j). Using the properties of
DFT ﬁnd DFTS of the following sequence

1) x (n) e;2 x{n) i) x, (n) =x((n—-1)), (04 Marks)

I i,- 1 Of 3
e |
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Find the IDFT of X(k) = {255, 48.63 + j166, 03 \~51 + 1102 -78.63 + j46.05,
-78.63 —j46.05,-5]1 —j102, 48.63 — j166.05}. Prove the ‘Parseval’s theorem of DFT.

(10 Marks)
Find the output y(n) of a filter whose nnpulse response is h{n) = {1, 1, 1} and the input

signal x(n)={3,-1,0,1,3,2,0,1,2, 1} usmgoverlap save method assummg length of block
be 8, R iy (06 Marks)
Given x(n) = {1, 2, 3, 4} and h(n) = 1 2 2} Compute linear convoluﬂon using circular

convolution. > (04 Marks)
L &
o Module-3 x
Derive the 8 point Radix-2 DIT—FFT algorithm and drayv its signal flow graph. Discuss
about Inplace conlputatlon and Butterfly computatlon (10 Marks)
Find 4 point circutar convolutlon of x(n) and h(n) usmg radix — 2 DIF-FET algorithm for
xm=(,1,1, 1) and h(n) (1,0, 1,0). o (10 Marks)
' OR
Using DIF-FFT algonthm compute DFT of x(n) (1,2,-1,2,4,2,-1, 2). If xp(n) = x:(-n)
mthout pelformm g FFT find xa(k) usmg/xl(k) (10 Marks)

First- ﬁve points of 8 point DFT of a real valued bEQHGHCE is given by x(0) = 36,
x(1) = -4+ 9.7, x(2) = 4 + j4, X(3) = -4 + L7 and’ x(4) -4. Determine the remaining
points and find the ougmal sequence x(1) usmg DIF FF T algorithm., {10 Marks)

A
' v Module-4 - . o {§-

Explain how the pole. in s plane is mapped to pole in z-plane in impulse invariant
transformation w;th the same tec‘nmque obfam, H(z) for given. alog filter :

 (s+0. 5)(s +0.55+2)

= (10 Marks)

Determine H(z) for a lowest orde: Butterwmth ﬁlter satlsfymg following constraints:
Jo5 <[H(e™) <1 0<lw|<n/2
[H(e™)|<02 3t/4<wsn =
-.w1th T=1s. Apply unpuise mvanant uansfonnatlon (10 Marks)

OR
Design a analog. Bandpass filter to, meet the following frequency domain specifications:
i)  -3.01.dB atupper and lowet cut off frequency of 50 Hz and 20 kHz.
ii)  Stopband attenuation of at]east 20 dB at 20 Hz and 45 kHz.
iii) A monotonic 1esponse (10 Marks)

Design a Chebyshev ﬁlter -for the following specifications using Bilinear transformation:
0.8 <[H(™) <1 0<w<02n
H(e™)|<02, < 0bn<wen

(10 Marks)

20f3
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Module-5 ‘::r{‘.: -
9 a What is the significance of window sequence in FIR filter design? Discuss about the
different window fimctions used in the design of hnear phase FIR filter. (05 Marks)

b. Obtain the DF-II and cascade - --re_allzatlon for the system function
(1+z™9) -

H(z)= (05 Marks)
l——l—z'1 -z 4+ } z”zj
4 ' 2
€. Design a bandpass FIR filter usm _Hai‘mmg window with M 7 G1ven
Lower cut off frequency w,, = Qrad/ sec
Upper cuf off frequency wf = 31ad/ sec (10 Marks)
e " orR T
10 a. Derive the frequency response of linear phase FIR filter for symmetric impulse response for
an odd order. D A (05 Marks)
NG 3%
b. Realize thé followmg system function in::
1) Direct form PN #
ii) Lmear phase form by glvmg necessaly equauons A 3’
| hin) =8(n)+— 6(11 1)~ wa(n 23+ 8(n—4)+— S(n 3) L (05 Marks)

| .~<. % )\*"
|

! Design a linear phase FIR: ilfer of length M= 15 Whlch has symmemc umt response and the
frequency response that satisfies the condltlon R

{10 Marks)

‘é;’
&
&
N
. g\% | 30f3



50, will be treated as malpractice.

Important Not : 1. On completing your answers, compulsorily draw diagoenal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluaior and for equations written eg, 42+8

W

-

USN w0 21EET1

Seventh Semester B.E./B.Tech. Degree Exammzmon, Dec.2025/Jan.2026
High Voltage and waer System Pmi:ectnon

- ‘1
M

Time: 3 hrs. £ Max Marks: 100
Note: Answer any FIVE full quesz‘mns; clmosmg ONE full guestzon ﬁ om each module.
&
-, Module-1
1 a. Write any four advantages, llmltahons and applications of hlgh voltage engineering.
(08 Marks)
b. Define town sends first 1on1zat10n co-cfficient and derlve an ¢xpression for the current in the

air gap that in T= I,e*¥. ‘f 7 (66 Marks)

C. In an experiment in.a ceréam pas it was found that the steady state current in 5.5 x 10°% A at
§KVata dlstance\of 0.4 cm between the plane electrodes keeping the field constant and
reducing the dlstance to 0.1 cm results in a-carrent of 5.5 x 10~ ?A. Calculate fown sends

~ primary 1omzat10n Coefficient c. Ay (06 Marks)
Aw . f‘ N
Fa Q\ - o OR
2 a ExplamBuEbIes theory and suspeqded particles theory dnd break down in liguid dielectrics.
ST s e (10 Marks)
b.’ Explam the following breakdown mﬂchamsm in sohci dmlecmcs
. i Thermal breakdown £ < = S
r ii. Electromechanical bleakdown ) é\ * (10 Marks)
| - \ A &
’ ;*i_'”\- S
! P Pa
; Module—z L
3 a ; Write a neat sketch explain the v«'orkmg: of 4 stage Cookcraﬂ: Walton DC generator,
1 (10 Marks)
b." With the; hclp of neat sketch explam the constmcnon dlld woiking principle of generating
i voltmeteg P £ (10 Marks)
}1 - OR<
4 "%}W a neat sketch explam the marx Circuit, anangement for multistage impulse generator.
EG e, [ (10 Marks)
b.| Explain in bnef ﬂie\method of dlscha,rge detection using straight detector, (10 Marks)
1; ' {ny
j Aoy
I 5
| | Mogule-3
5 a.' Discuss the essential quahyes,ot a protective relay. (08 Marks)
b ‘ Explain various methodsof back up protection. (06 Marks)
' Write a note on protectzon of parallel feeder. (06 Marks)
1 e
AN ,
By
P - OR
6 a. Draw the schcmatlc diagram of a numencal relay and briefly describe the functions of its
various components (08 Marks)
b. Write th @qnents and demerits of static relay (06 Marks)
c. Differenv\__ fife between earth fault and an over current relay. (06 Marks)

P | lof2



10

o & 21EET71

What in an impedance relay? Explam its opelatmg 7pnnc1pie torque equation and operating

characteristics of impedance relay. (10 Marks)
Define the term pilot with reference to poweii h,ne protection, List the dlﬁerent types of wire
pilot protection scheme and explain cxrculahj g current protection. A‘l\f (10 Marks)
"(3R N &
Explain balanced (opposed) voltage dﬂ’ferentlal protection. &) (06 Marks)
With a neat sketch explain the\workmg of frame 1eakag&£rotech011 used for Bus-Zone
protection. s {06 Marks)
With a neat diagram, explam construction and operatlm{of Buchholz relay. (08 Marks)
P “ \}‘)
e Module-5 *
With a neat skeich explaln the construction and workmg of non-puffer type SFs circuit
breaker. g - A0 (08 Marks)
With a neat sketch, ‘explain the phenomenon@f 11ghtmg (06 Marks)
Explain the phenomenon of current choPpm & with neat waveform. (06 Marks)
(-_5~ -\. ;'/ : y k‘ {7{;\\ .
Wzth a'néat sketch, explain the synthetm testing of mrculf Lb«geaker (98 Marks)
With a neat diagram, explain the construction and Wo\{kmg of Kiydonograph. (06 Marks)
What are the causes of over voltages arising on a Rower’system'? (Any@“x; (06 Marks)
: N \ 2 i ﬁg\
3 £ ./ - e
* *:ﬁi - / @
) ﬁ: :“. 3 ’
' -‘i Cﬁ:}
3 }4
. .
. '\% \ X :
SO
S 202



50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

GBESISGHENE

USN

21ER72

ah

e
R
.I’l-;

Seventh Semester B.E./B.Tech. Degree Examiﬁ;nfion, Dec.2025/Jan.2026

Time:

Power System Operation and Control

3 hrs. . Max. Marks: 100

Note: Answer any FIVE full questions, c(_i,é‘}ébiﬁg ONE full questio;z_ﬁhni each module.

1 a
b.
c.

2 a
b.

3 a
b.

4 a
b.

5 a
b.

6 a
b.
C.

R

. “Module-1 &
Explain the operating states of Power System with a neat d1agram (07 Murks)
Explain the key concepts for rehable operation of Power. System (07 Marks)
Explain the major components of energy management centei {06 Murks)
\\ & -
{ OR &
State and explain the maJOr components of a SCADA system. (10 Marks)
List out the purpg8é of RTWU’s used for SCADA in Power Systems. Also explain in detail the
Major Componegts of RTU’s and its fanctions. (10 Marks)
~ e

e \\ g Module-z
Explankfhe modehng of Speed Govemor System. Also explam the functions of the various
componeﬂts with a neat diagram..~ O (12 Marks)
Two peherators rated 200 MW, nd 400 MW arg- Dperatmg in parallel. The d-oop
characteristics of their governors are 4% and 5% respectwely from no load to full load.
Assuming that the generators are, operating at. 50 Hz at no load< how would a load of
600 MW be shared betvfepn them? What will bethe system ﬁ:equency at this load? Assume
free governor operatiori ™ £ . (08 Marks)

£ S i

K’ \i} . OR R “%
State the basm«Gontrol loops equlppad m a generator in ‘power plant and explain them in
detail with a peat functional block’ d1ag-ram # (16 Marks)
Witha nea\ncflagram explain the pzopomonal Plus LI11tegra1 Controller. Also show the steady
state egl:pf is zero. N : (10 Marks)
\’2‘;}
&
L Module-S

\pg'lve a MathemancaIModel of a Tieline:interconnecting two control areas 1 and 2. Then
draw the block ﬂiagfam representatmn: of a two area interconnected system with primary

control loops, 4 6 (10 Miarks)
Explain the \fre\’quency bias tie, ‘lma control of a two area system stating various tie line
control acﬁbns Also draw the’ block diagram of AGC for a two area system. (10 Marks)
o
L3 OR
Explain state space m@dél of two area system. ' (08 Marks)
Explain the load ﬁ'equency control with Generation Rate Constraints (GRCs). With a neat
diagram. «;q{\\ (66 Marks)
Describe the eﬁ@gﬁof Speed Governor dead band on AGC. (06 Marks)

A, ¢ ~ lof2
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Meodule-4 R
Explain Generation and Absorption of reactive power in electrlcal power system. (06 Marks)
Derive the equations to get the relation between vo(itage; spower and reactive power at a

Node, Ty (06 Marks)
Briefly explain the different methods of Reactive pq:w‘ T n}ectlon m Power System.
o e (08 Marks)
i ,.\A\a\f’[

1) Tap— Changing Transformelb T Y \\,/

i) Booster Transformers T (10 Marks)
Three generating stations are connected to a common bus bar X’ as shown in Fig. Q. 8 (b).
For a particular system load, the line voltage at the bus bar ;Eaﬂs by 2 KV. Calculate the
reactive power injection requlred to bring back the voltage 1o the original valve. All pu
values are on a 50C MVA base

Fig Q 8(b) & (10 Marke)
4 arKs
En §%ﬂ$ @%}
Module—S &‘éﬁ

List out the majm functlon of Power System Security and explain them in detail. (08 Marks)
With the help of flow chart, explam the AC Powerf ﬂow security analysis with Contingency

\

case selection. A (08 Marks)
Explaini the factors affect mg Powel System Secunty (04 Marks)
Define the following terms : Mo

1} Generation shift seisitivity factm ]

it} Line outage dlstrlbuhon fator .- (04 Marks)

Explain the contmaen\,y analyms procedure for the following outages in a Power System
with flow charts: -

1} Generator outages

if) Line outages. o (16 Marks)

20f?2
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