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DETAILED EXPLANATIONS

1.

(c)

Maximum dielectric stress = g

gmax
rln(R)
r

Minimum dielectric stress =

gmin =
Rln(Rj
r

.. the ratio of maximum to minimum dielectric stress

_ gmax
8min
Vv
rln(R)
(or) Smax = \71) _ R = D
8min 14 rod
RIn Rj
r
(c)
n = 183
No. of equations = 2n -m -2
=2x183-32-2

332
(d)

Given, series impedance: (0 + j0.5) /km
For 500 km : j250 Q
Similarly,
shunt admittance = (0 + j5) p mho/km
for 500 km : (0 +j5) x 10 x 500 = (0 +j2.5 x 107%) U
Characteristic impedance,

Z
Ze ?

250
¢~ \250x1073

N
|

=316.22 Q

(b)

Insulation resistance, R = 5 n(—)g
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R, = 11\/[9(—) =10 MQ

5. (a)
For given transmission line,
Positive sequence reactance, x; = X - X

= 05-02
= 0.3 Q/km
Zero sequence reactance, x, = X, +2X
=05+02x2
= 0.9 Q/km
6. (c)
Power transfer capacity o V2
B_V
PV
b - pYt (@)2 _P
2 Thyzm la00) 16
7. (b)
Xp,=04p.u.
X=05p.u
@—% Vv =120°
X;=02 pu. X, =04p.u
Total reactance, X = 05+02+04 || 04
= 05+04=090p.u.
P = Vp_u_ X Ip.u. cos O
0.9 =1xI,, x (0.8)
.= 99 1.125
pu = o8 _ L12pu
E = V+jl X,
= 1+ 1.1252-36.86° % j(0.90)
= 1.607 +j0.810 = 1.79£26.75° p.u.
Power angle, 8 = 26.74°
8. (d)

Rated MVA of circuit breaker = 400 MVA

V3 x |the| x symmetrical breaking current = rated MVA of C.B.

rated

40
". symmetrical breaking current = B33 6.99818 kA = 6998.18 A
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9. (d)
New per unit value =
10. (b)
Y31 + L Yy =
T4 =75 * Ys =
Y30
After compensation of 50%,
Ys0' =
New value =
11.  (d)

We know that, (Z

p.u.)new

For G, and M;:

(Xp.u.)new =
For line:
(XQ)base =
(Xp.u.)line =
j0.1
12. (a)

=]1

2
(old p.u.)( MVAHEWJ( KVoig J

MVAold I<Vrlew

2
100 22

05) — || =| =
( )( 60 )(11) 3.33 p.u.
_]8
_]8
j1x05
j0.5
-8 - j0.5
-j 85

(MVA) ey, (KV)oiq
(Zp.u)old X

e (MVA)OId (kV)Iz’leW

2
80 (11
0.05X—x|—| =i
X m X(ll) j01pu.

KV 2 2
ﬁ = % =13.6125 Q

Actual value 50
Base value  13.6125

Positive and negative sequence reactance diagram:

j 3.673 p.u.
j01 j3.673 j0.1
—om—]
j0.1
i1 j0.25 i1
oo 00
j0.05
F
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Zy = 2,
j2.75 1705 =70.423 p.u.
Zero sequence reactance diagram:

j0.15

j0.8 j0.8
—00—
j0.25 j0.25
F

Z, =j0811j025=7019 p.u.
Considering system at no load before fault
ie. E = 1.0£0° p.u.

E 1
(I,) = 3 =3 - . .
Zy+ 7y + 2, j0.423 + j0.423 + j0.19

If -j2.896 p.u.

13. (a)
1.0 j0o5 j0125  j0125 j05  j1.0

Converting star into delta:

) ) 11.625 x 71.625
The transfer reactance, X, = j1.625+j1.625+ IR o

-j1.5
=148 p.u.
14. (b)
The reactance in p.u. = Zou. = Zg X 3
(kV)p
kV,)
7 — Zp.u. X l
Q (MVA),
(33)”
= 0.10x—— =10.89 Q
10 10.89
So reactance per phase = Zy= 10.89 Q
Zy = 3% Z,;,=3x1089
Z, = 32.67 Q

15. (b)
Sp, = (0.8 +0) p.u.
This 0.8 p.u. active power is supplied by the generator G,
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0.8

2
= —|V1| ><|Vz|c058 —&
X X

= iCos(23.58°) _ L
0.5 0.5
Qg = -0.167 p.u.
The VAR rating of the capacitor = 0.167 p.u.

16. (b)
The zero sequence impedance network from point P and ground

j0.02 70.01 j0.1 j0.05 06

j0.45

Z Th
0

The Thevenin’s equivalent zero sequence impedance
Zp, = (0.6 +j0.16) p.u.

17.  (a)

o B _ 1 _
" = X7~ 0m 4.54 p.u.

MVA, _ 100x10°
Ibase - \/g(kvb) \/5 x11x10°

The magnitude of initial symmetrical rms current
= 4.54 x 5248 = 23.82 kA

=5248.6 A = 5.248 KA

18. (b)
Line-to line fault occurs on b and ¢ phases of generator,

and

The sequence network for line to line fault is

www.madeeasy.in © Copyright: MADE EASY
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L = Vf
1z, + 2,
—jN3V
= If= I, = (az —o)l; = _]\/511 SEEALAS &
z, + 2,

~i/3x1
and lrpu = 02+ j02

3

= — =433 p.u.
0.4 p-u

rp

B (= BX 10° 1312.16 A
a current = —— = .
5¢ B x11

Fault current, I, = 4.33 x 1312.16 = 5.68kA

i
19. (a)
X} ¢, under no-load condition
_ B _150£90° - 1500 ©
1-A 1-09
X o = 1500£90° Q
20. (o)
Reactive power supplied by capacitor to bus-1,
Vol _ [Val[va|
Q21 = 7 —TCOSS
Given that, Qy =0
@ = |V2||V1|c058
X
Vo = |[Vi]cosd
Given that, |V1| =1pu
V5| = cos & (1)

Since load demand at bus 2 is 1 p.u. (real power). This real power can be supplied by generator
Sy only. So this power should flow through transmission line from bus 1 to bus 2

P, = 1pu.
". real power flow from bus 1 to bus 2,
W[Vl
P, = ~—_=sind
12 X
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. from equation (i),

Voltage at bus-2,

21. (o)
Only Yy, Yy, Yy Yy
buses.
22. (b)
Given, before fault,
06P,
o 3,
During fault,
p m 2
After fualt,
p m3
61'1"[21)(
Since, cos d_,
cos J_,
cos d_,
)

cr

1-cosd
= -sind
0.5
05 = sin28
’ 2
sin2d =1
28 = 90°
d = 45°
o 1
|V2| = €0sd =cos45° =—
1 o
V2 = $4—45

, will change because transmission line is connected between 2" and 4t

1 Y
= —j60+——+—<h
YZZ ] ZSE 2
: 1 . S ,
= —j60+—+;20 = -j60 - j10 + j20 = -j50
j0.1
Y, :
Yy = Y= 0——;*1 = —j20
1 Y, 1
- 2B+ 54 =120 = o5 _ 0+ i
Y, ] Z. 2 ] j0.1 ] 725 - j10 + j20
Y, = 15
= P, ,sin g,

36.86° (or) 0.643 radian
025P, ,as X, =4X,

0.75 P, , (given)

0.6P,, ]

0.75P,4

126.86° (or) 2.214 radian

P.(81,ax —90) + P,3cosd,, — P,» cosd
Pm3 - Pm2

0.6P,1[2.214 — 0.643]+ 0.75P,,; cos(126.86) — 0.25P,,; cos(36.86)

0.75P,; —0.25P,;

0.6(2.214 — 0.643) + 0.75c0s(126.86) — 0.25 cos(36.86)
0.75-0.25

180 — sin [

0.585
54.2°
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23.  (¢)
For a line to ground fault,
Positive sequence current,
Ell
Iul = Z]. +Z2+ZO
1 .
ln = j025+ 035+ j0.1 = /1428
251000 x 10°
Base current, Iy = m =1093.46 A
Fault current, I ;= 3, %I,
= 3 x 1.428 x 1093.46
= 4684.38 A
24. (d)

Equivalent impedance Z,, between the zero potential bus and the fault point is

(b+x+b)||x (bn+x)||x
n-1 n-1

1 _ 1+ n-1
Zeq X bn+x
8
SC kVA = ——x100
eq
= gl, 1 }xlOO
|x bn+x
If n is very large.
L 1 1
Short circuit kVA = 8 ;+E

© Copyright: MADE ERASY

www.madeeasy.in



16 | Electrical Engineering [AMADE EASY
25. (a)
Total Kinetic energy of the two machines,
= GiH, + GH,
= 400 x 4 + 1600 % 2
= 4800 MJ
The equivalent H on the base of 200 MVA,
4800M]J
T 200MVA
= 24 MJ/MVA
26. (b)
. 1| P, . 1 °
§, = sin (—j =sin" (0.5) =30
Pm
P, = %Sin%
4k, = ﬂcosf‘)o = wcos?)m
ds X
= 0.577 MW (p.u.)/elec. rad
M = % = 73:::0 =0.0255s2/elec. rad
1/2
[dpej /
o 1/2
Q) ﬂ = (@) = 4.8 rad/sec
M 0.025
Frequency of natural oscillation,
-2 0.764 H
f= on = 0 z
27. (o)
0.5 i1
00 000
T .
E/S Vi V =1£0°
vV, -V _(1.246—1} . N
F=1"71 ) T1z00 ) = (1.2£(6-90°) —1£-90°)
EZd = V,+j0.51
EZd = 1.240 + (1.24(-90 + 0) +/)0.5

At steady state power, §
1.2 cos 6 + 0.6 cos 6 - 0.5
1.8 cos 6

1240 +1.2x0540 - 0.5
1240 + 0.6£0 - 0.5

90°

0

0.5
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max

28. (d)

Md?s

29. (b)
Transient recovery voltage,
TRV =

RRRV =

RRRV, =

X

73.87°

1.2/£73.87° -1

i1 =1.3316£30.1° A

V + 151
1+ 715 x 1.3316£30.1°
1.727.290° p.u.

1.727 x 1

15 - 1.151 p.u.

GH 100x8 4
G _ 10XE _ 2 s elec.d
o 50x180 45 S/ elec. degree

P, -P)
30><4—5
4

337.5 elec deg/s?

337.5t
10 60 (2
375X —X——X|—| =
X 50 X 360 X(:J 5.625 rpm
+ —_—
120 x 50

+5.625 =1505.625 rpm

e=E, (1~ cos ot)

de
— =E_osinwt
a "

IoL
7500 x 314 x 1.75 x 1073
4121 kV

41212
J1.75% 1073 x 25x 10710

= 2786 V/uS
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30. (b)

Xl eq =

XZ eq =

ZO eq =

Fault current, I [ =

T 70.09 p.u.
j0.15
o =70.075 p.u.

. 3x2
jO.1+ Tz > 20 = (0.9917 +0.1) p.u.

3Ef
J(X1) + jX3 + Zpeq

3x1£0°

10265.14.96° 2.922/-14.96° A

Current in grounding resistor,

f

I =

20

1143

2.922 x =3.07 kA
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