Homework 3 Solutions

432 c =2 __27(8854x10™"
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¥, =j4.994x10° A to neutral
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441 D, =J10x10%20 =12.6m
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From Table A4, r= 1'293 in( ]: 0.01642m

Dy, =rd* = f0.01642(05)° =0.16m
27,  2m(8.854x107?)
ln—g—j— ln(%i’—?j

¥, = jaC, = j2(60)1.275x 107" (1000) = j4.80%x 10 S/km
Q, =V,,%Y,=(500)"4.807x10* =1.2MVAR/km

C =

=1.275x10™" F/m

5.1 (a) A=D=1.0£0°pu;C =0.S
B=%Z=(0.19+0.34)25=9.737£60.8°Q
3
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N
Sp £=cos™ (pf) 10
By, B33
=0.175£-25.84°kA
Vs = AV, + BT, =(1.0)(19.05) +(9.737.£60.8°)(0.175 £ - 25.84°)
=20.45+ j0.976 = 20.47£2.732°kV, _,
V., =20.47\3 =3545kV
(¢) 1,=0.175£25.84°
Vi = AV, + BT, =(1.0)(19.05) +(9.737.£60.8)(0.175.£25.84°)
19.15+ j1.701=19.23£5.076°kV, _,
V,, =19.23J3=333kV

(b) V, === £0°=19.05£0°kV,

/

Z—cos™(0.9)

0.
A



514 (@) Z.= |Z= M:zsz.()z—z.wﬂ
V7 Va4x10°290°

(b) 7/=\Z¥(1)=[(0.3512885.101°) (4.4x10+ £90°)(400)
=0.4973£87.55°=0.02126 + j0.4968 pu
(¢) A=D=coshyl=cosh(0.02126 + Jj0.4968)
(cosh0.02126)(cos 0.4968 radians) + j(sinh 0.02126) (sin 0.4968 radians)
(1.00023)(0.87911) + (0.02126)(0.47661)
=0.87931+ j0.01013 = 0.8794 £0.66° pu
sinh 7/ = sinh (0.02126 + j0.4968)
=sinh(0.02126)cos(0.4968 radians) + j(cosh 0.02126)(sin 0.4968 radians)
=(0.02126)(0.87911) + j(1.00023)(0.47661)
=0.01869 + j0.4767 =0.4771 £87.75°
B=Z_ sinh(71)=(282.6£ - 2.45°)(0.4771£87.75°)
=134.8.£85.3°Q

_ 0.4771./87.75°
282.6 £ -2.45°

& =§Lsinh(71) =1.688x10~ £90.2°S
3



