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Q. No Questions Marks Cco BL

tress of this graph.

1. | a). Figure below shows a graph of the network. Show all the

given below.
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b). Draw the oriented graph from the complete incidence matrix
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For the network shown in figure below, draw the oriented graph
and write the (a) incident matrix (b) tie-set matrix and (c) f-
cutset matrix.

1 -1 0 -1 O 0
Incidence matrix = 0 0 O 1 -1

Norton’s Equivalent Network (Fig. 3.142)

0.6 £30.96° A D |:] 5.83./54.14° Q)

10
10 0 1 1 0
B=0 1 0 -1 0 -1

0 01 0 -1 1

-1 1 0 1 0 O

U=—1 0 1 0 1 0
0 1 -1 0 0 1

Obtain the currentl, in the figure below using Norton’s theorem.

In the network shown in figure below, what load Z1 will receive

the maximum power using Millman’s theorem. Also find
maximum power.

+
50 £0°V ﬁ z, 25 £90°V




Solution

Step I Calculation of V_

1 1
fsuzu%[ . 1+t25£90“){ o }
ViV i +VoY, 5+5) 3—j4

Vv, =
" Y, +Y, o,
5+j5 3-j4

=9.814-T78.69°V

Step 11 Calculation of Z_
11 1
Y, Y +Y: 1 . 1
5+j5 3-j4

Z, = =430/-1526°02=(4.23-j1.15)Q

Step 11l Calculation of Z,
For maximum power transfer Z; =Z =(423+j1.15)Q

Step IV Calculation of P (Fig. 3.196)

| A
(4.23 - j1.15) szL
. (4.23+/1.15) @
T
9.81.-7869°V (™)
_'l' Lg
Fig. 3.196
vt (9.81)2
> _IVul” _ 081 5.69 W
4R, 4x4.23

A 3-phase supply with the line voltage of 250V hasan unbalanced
delta connected load shown in figure below. Determine the line
current, total active and reactive power if phase sequence is ABC.

A
Ao - .
[a
250 V 25290°Q 202 0°Q
3 Phase
supply
B o = ' C
lg B
15220°Q
Zpn
Co




Vg = 250£-1200 W,

Vea = 25021200V

Z

Z

Z

AB

BC

CA

The phase current are given by,

The line currents are given by,

Fig. 1.8.13
25£90°Q = 0+ 25 2
15£20°Q = 14.09 + 5,13 Q,

20£0°€ = 204082

Vag _ 25020°

= = 102-90° A = (0 -j10) A
e = z,, " 252000 " 104907 A = (0-710)
V) 250£-120° . .
Tpc BC o = <1667/ 140 A = (<1276 —10.71) A
BC Tz T 15220 ‘ A= P07
\/ 250./120° : .
Ty = =S =222 S 125/120° A = (- 625 +10.82) A
A Zo, T2z (= 6.25+]1082)
I, = Typ+1cs= (0-j10)(- 625+ 10.82)
= —6.25+ 0.82 = 6.30172.52" A
Iy = Ige +1up = (= 12,76 10.71)+(0- j10)
= -12.76-]20.71=24.32./-121.63" A
I = Tpa +1=(- 625+ 10.82) + (-12.76 — j 10.71) = — 19.01+ j 0.11
= 19.01 £ 179.66 A°
Vea
0y =0°
lea

Fig. 1.8.13 (a)

T : I3 —_— / - ey - / g -
Total active power =V ap - lap €08 (Vag  Iaght Ve lpecos (Ve lpe) + Ve, oy w05 (Vey Iey)

Total reactive power = V

AB

AT

s sin (Vg " 1

(250) (10) cos (+90°) + (250) (16.67) cos(+20°) + (250) (12.5) cos (0°)
0+ 3916.16 + 3125 = 7041.16 W = 7.04 kW

an) * Ve - Ine sin (Ve " o) = Vg - Ty sin (Ve " le,)
(250) (10) sin (+90°) + (250) (16.67) sin (209 + (250) (12.5) sin (0%)

2500142536 = 392536 VAR = 3.925 kVAR




