Ql)

SoLuTioN To solve this problem, first convert the delta-connected load 2 to an equivalent wye (by
dividing the impedance by 3), and get the per-phase equivalent circuit.
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Z,=2523687°0

Z,=1672-20°Q

(a) The phase voltage of the equivalent Y-loads can be found by nodal analysis.
Vg —27720°V Ay Vv

#.load dload ¢ lozd

+ +
0.09+j0.16 Q2  25.3687°Q 1.67£-20°Q
(5.4432 - 60.6°) {1}_10& —27720° V)+(04£-36.87°)V,, , +(0.6£20°)V,, , =0

(5.95524-53.34°) V.., = 15084 — 60.6°
vV, ,=2532/-73°V
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Therefore, the line voltage at the loads 1s 7; NE) V,=439 V.

(b)  The voltage drop 1n the transmission lines 1s
AV, ! Viied =277£0°V — 2532/ -73% = 413/52°V

line — Ygzen 4,

(c) The real and reactive power of each load 1s
v} 2532 V)
P= 3?::.:5& = 3%-:95 36.87°=61.6 kW

v, (2532 V)’

0, =3—sinf=3 sin 36.87° = 46.2 kvar

z
v, (2532 V)
P, =3--cosf=3———cos (—20°)=108.4 kW
Tz 1670
v} (2532 V)
0, =3——sinf=3————sin (-20°)=—39.5 kvar
Pz 1670

(d) The line current 1s
LAV, 413520V

I - =225/-8.6°A
=Tz 0.09+ j0.16 Q)

lime
Therefore, the loses in the transmission line are

Bo. =313 Ry =3 (225 A)7(0.09 Q) =137 kW

O =31 Xy =3 (225 A)7(0.16 Q) = 24 3 kvar
(e) The real and reactive power supplied by the generator 15

F_ =F _+HR+F =137 kW+61.6 kW + 1084 kW =183.7kW

Opes = O +0, +0, = 24.3 kvar +46.2 kvar — 39.5 kvar = 31 kvar

The power factor of the generator 1s

- Q [ ] 31 kvar :| .
PF = cos| tan” —== | =cos| tan'———— | = 0.986 laggin
‘: 1837 kW Ene

Een



1, = Ajm : 2-5 A5 KIDF’:' ;é-:.r:.{a" w >

- {
_.1 , = 0- 637110 At[WE.

'4
_ (274 & (D At [wh

=3

..jw%
§ = (?aa-zna}ﬂ-& - 0‘3‘?22 (¥ .
0637 %ot

-1
él -:.__5'1‘5'1: ng-!_‘ - o-[g4 %o W
i?—r?":f K;ﬂé
Z - 3 uF . osssxis W
Bﬁ. - 032 xie ° - b. 627 Whlwm™
6-25 KL:}-!‘ 1
B?;L = ©-1q4 103 :0'3i3ruL/m



Q3)
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Q6)
An air-gap flux density of 0.5 T requires a fotal flux of

¢ =BAg =(0.5T)(0.05m)(0.05 m)(1.05)=0.00131 Wb

Thus flux requires a flux density in the right-hand leg of

B

st = =0524T

(0.05m)(0.05 m)

L 0.00131 Wb
A

The flux density in the other three legs of the core 1s

@ 0.00131 Wb

B, =Bu=Bm=—= =0262T
i = Biea = Bonon (0.10 m)(0.05 m)

The magnetizing intensity required to produce a flux density of 0.5 T 1n the air gap can be found from the
equation B,, = 1. H,_:

g _Be_ 05T

g=—=————=——=398kA t/m
ity 4xx107 Hm

The magnetizing intensity required to produce a flux density of 0.524 T in the right-hand leg of the core
can be found from Figure P1-9 to be

Hrig’h: =410 A-t/m
The magnetizing intensity required to produce a flux density of 0.262 T in the top, left. and bottom legs of
the core can be found from Figure P1-9 to be

Hy=Hyp = Hypop =240 A-tm

The total MMF required to produce the flux 1s

Fror =(398 kA - t/m)(0.0005m ) +(410 A-t/m)(0.40 m)+3(240 A - t/m)(0.40 m)
Fror =278.6+164+ 288 =651 At

and the required current 1s
o Fror _OS1At
N 1000t

=0.651A

The flux densities in the four sides of the core and the total flux present in the air gap were calculated
above.



