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Seventh Semester B.E. Degree Examination, Dec.2018/Jan.2019

s e

Power System Analysis - |l N

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosmg
ONE full question from each module.

§ Module-1
g 1 a. With usual notations, prove that Y, = A'YA using singular transformation. (06 Marks)
g b. For the power system shown in Fig.Q1(b), obtain Y, using singular transformation.
3 (10 Marks)
2
E
e
]
Fig.Ql1(b)
’ OR
2 a. What is load flow-analysis? Explain how buses are classified to carly out load flow analysis
in power system. (06 Marks)

b. For the sample system of Fig.Q2(b), the generations are connected to all the 4-buses, while
loads are at buses 2 and 3. Values of real and reactive powers are listed in Table Q2(b). All

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

buses other than the slack bus are PQ type. (10 Marks)
Bus | P(pu) | Q(pu) | V(pw) | Type of bus

1] = = | 1.04o Ref

2 05]-02 — PQ

3 |1-1.0 0.5 - PQ

4 03 | -0.1 - PQ

Table Q2(b)
{ 2
}'.: 22 o lo
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Module-2
Draw the flow-chart of Newton-Raphson method of load flow analysis"iﬁijiolar co-ordinates.
o (08 Marks)
Derive expression for all elements of Jacobbian matrices on polar form. (08 Marks)
OR (o
Starting all assumptions, deduce the FDLF model and give the flow-chart. (10 Marks)
Compare Gauss-Seidal and Newton—Raphson methods of ‘19'&"(}‘ flow analysis. (06 Marks)
Module-3

Deduce the condition for optimal load disipatch considering transmission losses in a system.
L, (06 Marks)

The operating cost of C; and C; in Rs/hr of two generator units each of 100M watt rating of
a Thermal g)lant are,
C;=0.2P,* + 40P, + 120 Rs/hr
C, = 0.25P,> + 30P, + 150 Rs/hr.
i) Find optimal generation of 2-units for a total demand of 180MW and the corresponding
total cost. '

ii) Saving in Rs/hr in this case, as compare to equal sharing between the two machines.
(10 Marks)

OR

With a usual notation, derive the generalized transmission loss formula and B—coefficients.
(08 Marks)

Calculate the loss co-efficient in p.u and MW" on a base of SOMUA for the network of
Fig.Q6(b) below.

[,=12-j04; [,=0.4-j0.2; [.=0.8-j0.1;

1g=0.8-j0.2; [e=1.2-j0.3

L Z,=0.02+j0.08; Z,=0.08+ j0.32; Z.=0.02 +j0.08 ;

Z4=0.03+j0.12;  Z=0.03+j0.12,

Veer=110. (08 Marks)
o W To Maal Bl
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Fig.Q6(b)
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Module-4

7 a. Discuss the problem formulation and solution procedure of optimal, scheduling for hydro

thermal plant. o (10 Marks)
b. Draw the flow chart of optimal load flow solution. 7 (06 Marks)
OR
8 a. Explain power system static security level classification. (08 Marks)
b. Define :
i) power system reliability
if) power system security. " (08 Marks)
Module-5

9 a. Derive the generalized algorithm for finding the elements of bus — impedance matrix Zp,s

when a branch in added to the parfti‘al*netwdrk. (08 Marks)
b.  For the three-bus network shown in Fig.Q9(b) build Zpy. (08 Marks)
' it 2
; 8-
or 8 # Ory
QQ* DwWa
Fig. Q9(b)
OR
10 a. Explain the numerical solution of swing equation. (08 Marks)
b. ~Explam clearly the steps involved in solving power system stability solution of swing
equation using Range-Kutta method. (08 Marks)
* %k ¥ %k %

30f3




Schome. 2 Sotubim

Power Sydom Analiges 2 SubeodeciSEETL
| |- Q - AT A M;nda
! DC))’I‘\\/'(’/\MTX q Nauc * .lapw"m' S
2in g[mﬁaﬂ Tyeymger medtion .@
l b . ) - 3
@ (@ ’ \ -1 @ @
) . - ' D -1 = Fe)
i o ) B |
l (= e % -\ O
@ T B
: 10 © N = A\ O
= < =
_i25 () —
‘> O ‘)7; Jse ©
O ~ g
) o o M7
5 _ - g_o
b5 aj2zo N
AT O T ams | e h
\(%u\_( 'A "(hmm TJW —-\}1—15 *\)2 >
_:] 7=

e —— e ———————— . e

ST e is tha —Abeady Atetn
b o AMMM@ZLU{\:HM ol of Load

CAredyale Of e e volttrget et~ all ta

Jlow dnodyde W cpow P VO 2 Yanakive

Wwe. SOVl Ad{ju@.ffﬁi\km‘@és gy Wnar, “(@Aﬁ

' i the ,
PoWeT How o ~ jrjectisn $rowo Goenedin Brrs

-G

’f“d?o_ o bu&éigx. 1Y) shele bus @ﬁé
o PUY : U

Sz)% :9 v  Bux wr Voltage oM | ~

/ “ APPROVED » ‘O~ Pege '/ 7

G
Registrar (EvalGation)

Visvesvaraya Technological Universiry
BELAGAVI- 530018




319 ~2wNb -i4]3 ¢

|i \{BLLS ’ —2—)‘\{ o z3bb-J -oibl +) 2 =93 .
~y 433 0sbbIz Bbb<ji —ZE )T ™
o  —1Hid -23b <Jret |

. ) S
VBWH) > A \w - =Yy \/.Lwr))__; Yo u;”l

Wiy ST R
' V, =1:1019 ¥y jo-o4b pu. — 24,

\/33 . J.0z®& —]0-08TPW  — 20

. 2
v/ b a0 G2 *'-JO‘OOO'?’ e .,._hﬂ-
4

35  Modud -2
Flow cheal: of Newkon Raphion -Mebhad 8™,

R

Wiy = OP0 o Wvelivgl Sin [ 4 -8i +6}) &
£XY =f='£; oy ek V'Q_
St i W B
Hij = oPi . |V"MYJ son & -5 +5)
66\‘ v “—S‘q‘c?)
i . B
| N l*i 13 f-a_g)_’- 5 P{ *}-G—}“V‘ [w)
o Vi Vi

S 2y o (807 18] ) 4 RV
e By

#4

rAge qu




GVJ'
T - OQF . -
| 5—5 P) "'vajl
N A
- = \WVilivillY i
; 9 I]Q,U& lg ‘&\‘ &S
NEY \ \ \*‘3) =)
] (™MD
I, - 08
\) { _ \/ \?” ) = . .
g Wil | eon (0 -Si1 5) = ()
Liv = O
s C’.é@_’.‘ . @ - BV
r | V! C
é\ ) f
- V
J:.;\ q\\\(\ﬁgm L@ircfmﬁq)ﬂrzvﬁf S 6
#4 : :
i - N
| AL V. Y
. | ] o
¢ Yij 9o (8 =Sir g ) -

saampbi Mach w FDLF Mebhwod

Sbp bydep
F) ,
velevent eq/ﬁb%riﬂh Wh __ gm




|

413[ Comparidan o] NRLF omd 63 LF(any b Compmiim)

| G2 g NR
D Wyl well wilth Yécangulcu]; Worke well wrbh  poloy;
i Co_cvounele - do-ordinediu
e beralivn Tiine taken pi ibenedio umee
U

' 3) Mo,,.'a}'s\:@'zaﬁun inowa oy 8 G S iten it
CLbilh  amben O buu even for Lame Aytlem

(@  Lineco convergena Quadakia, convergenk
More. accuncdz

Uked dor W&tﬂ&lﬁ‘o’m/

& Les< o ccanslonke
&VA&WA
| b,
M@OLUJL IB.

caalif o2
- ®. uled 'f@f A!Za‘ NMHW\%{ A<l
54, Do veckiom  oF gpgjmﬂd L@o\dir\g — P)amb
Ak em Conkly O\o_n'nn% L axrreon
‘ dC‘,J L O‘Ql— L
e ] l——_._L.Z_:’...., ,:dEZGL:% ™,
ol o fz APn ) '

B Foy GFl;Hmaﬁ L@ao\ir\%

Ay
= Oy P, 3% cla
‘ dP) 55 3 d-'?):-/ = OG5 P_;;_ +350-

)\: IQ.I :I»CQ_.
o.-4P -0:5P2 =—10

1% | -—g?:z’ = \&D
P2 %B.3E MW PQ—ZCHH\MW@
C, lee.ee) + exlaril) = 10212 68 Rjhy G

c\(90 Y~ Ca (92 = o215 &) b @
Sowing Joow In Rfbr= 142 ) Py
Aol Aowing = 1e2x2L x365 =14 86719 —2M
e pogge |4




e R e T

A Denived
SEEN for - Tranamission lose wegicienk

Bi = = Mbi R,

Feeer ) ©)
Vi Cos b,
Bjj - % Mp; Mp, R ooy -o7) 6
Vi VY (lo;a- ¢; Qoxc}y
ik %% P BUFj/ =15

Y=

6n. = s R
May = 0:6; W™Mpy=0.6_ Mci= 0, Mdi=04; Me/=0%

Maz = 0; Mbsy --0.4;,Mc2 =).0 Mda =0y

Me2 -~ 06 L m e BN @ -

V, - Vstap + TaZey. < 1:6b [T . w]m
2.

-’ o

N R (-0-11 - 1242
J s»}] |4

6—; :La);] (*‘Q)'J - "‘71’30.

o %
$,- 222" cad = 0.92 g '™
G, = 803  Corgy - ©99%

-2 =)

By =00b7T7 pu = 012354 AMD MW — M
-2 ~) =
o -osbpu = 0M2 X16F MW M
Bon P 2 e
212 = ~6-00289 pPU = — 0. 00TRRO MW

)'Da%,e, 6_/7




subjeck e coplrednt.
O Farle) sy LE) —P_lE) ~PplE) =0 Pawer bedoma egm.

ES

o 1
W W (1) - x'to) —T() T(E)db 13)7&)(1& gy Wk awal lability

L) Pél ble) = 4 (N’ Uf\, C\r(t)). H.(ad,m ?amju%n

DG el zing Yo oabeve eqn .

. iy ™
MmN = ‘C'(-PG)T )
m = '
Undes Yo conhbradnki’
204

™ oy " =
Far 4 %o —P‘,”‘?D;O

/ !

) m~-|) ™
A —-X WTDT—tﬂ(NDT:D

e T A% :-O\
m v m

PG’U’ = koilr%O-GQLNM*XM ’)3(,3#8)

am 4
*)% t )Cm“ 7km Lf&'m-tc‘rm) .
™
40D (Pay ~holitese (R JHa%8)

Page® lq




i
OBt oNar)
= I
o4 )M~7:qtl~&?ﬁ:, )»o
E 2Gn w
d%n an ‘
™ R
@l: : ﬁ;"%;ﬂ__')\z LO.S ko*@(ﬂf~¢)‘( \
@,)m. Pt = ;6
X (o5 he (9 ,a)k, i

\

3 )Zl -7% ho \+c>~§e(2xoﬂ’“2‘7’”“2)g° \

29"
e Aslukin Ba gradkent tecky

Fd\( 6? } m ™
(aL \ ‘ = 7‘2,. — Ps ’ﬂo(,”’o'g\e‘(-zn 'HT—””*)
éc}ﬁ,f’);/
st be Zexo . 37

T8 Flow c/hcmL o} GPE!moJ Vool msw o

&,
} 80\ Jeed kEQDC{(QA Awfap&eé NOOT«UW.l-mﬂme—
4 violealin va}f:i evenb of Cembin ey Con b} hgenoy
ﬂ\ Al Loadk eol o O Lm&—
lewe)2 A anhil #E—f alim Vi
mohm
1 ou Al Road & ed N aking B Vial E
“I3 mmmb Ty o | Cmbingens
Al Load Supplied, ol
C&“Eﬁk\;ﬁ@a ﬂaﬂd;\&
e . %
loade X 2d wiaking Lirmitl Conl
Lot &ow; TA_WMWM ! oty ek ol
\kmhsi Act! v

' speraking Gk Violakd g
Buk‘ losg o—)—(.oqd beew e Auﬁgpfoi PC\%Q v, /C?




|
1

85’
@@ﬁmbm ot Powen Sytlom whiokibily  — 404,
Detinibim o Powen Stlom  Lecus) by L™

| Moawi o
19 Denivekion o Type 1 ,Y‘)od;%]cm
{ 19 Zgi = ©
™ Zqq =7, €O

Destivelbi o & Ty = macidie ol
~ Zﬂ* cr IR
= 7»939’*% @

qu}o\mQ W b)"‘) o 1.

\\6Pe 1 Z—B\‘qﬂzio'lbj M
JuAdd lomp blw t 2 2 F=0:k
s Wilbgr € =
\IM) AOLO{ MJO\L][D\&-S e TR
Uﬁpe_z " Z‘Rsu 82 O 2.C 028 -k
B>\ 5a5 @37 03RS
02& o029 038
L‘”Acﬁde/owﬂw 5)@11*@‘% a ith 24,2028
0-\1.“7'5’
d 1= \0 1o 42 0-)lf§%' é'ml‘fﬂk
O I CE o. o> o-245%
el el Bl 93 TYpe 5] psith F= Ol
- os 1297 s 1103 61280
Rpw > lonoes. 0.1397 0.)2¢0 =l
2. V250 O 2O o.sﬂgb'
Puge 809




)0oy. Ah{] o MIY\Q,TTI\QCJ LQ@J’\Y\XCZ/MQ wﬂ»”/’\ m(a/t/t'"/y\,(:
ecyua,b;;w\ Moy ke Condjcerud, |
i SCQ{: ’D{d 8(,5,{3 mald~oc, =
h 'Eur)\cle Kubbe, 2econd order math.g. il
o, Runge - Kutlkq Jerdh avcles mathod).
W Moedigfed  Eudesti mebheel . - cle

lob, Algovithm  Jor Runge kubta Second orclan [ Forth orde
mQbtheel wilkh  yelevenls eaz/uajwm %

l’"/ia\\\% M. ( member 80
0\ Dr. 8. SUMATHI, m.E, m.s, Ph.o

Assacizle Professor & HOD
Dr.ept. of Bizcuical & Electronics
RNS Institute of Technology
« APPROVED » Bang:mreu 560 083,

(4
Registrar (Evaluation)

ity
raya Technolagical Unlversity
— ByELRGAVl-S%Ow

Pﬂ%z_ ‘7}7




