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Vg = (coshyl) Vg + (Z_sinhy) I, - ... (2-74)

Ig = (Y_sinhyl) Vp + (coshy) I, .. (2=75)
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v coshyl Z sinhyl ™! [V ]
R| = T S —
[ Ia ] [Yc sinhyl coshyl ] Ly T @=77)
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Ve - coshyl —Z_sinhyl vl (2-78)
Ip -Y_sinhyl  coshyi Ig
VNANNT 2-78
Vg = (coshyl) Vg — (Z_sinhy I, e 2-79)
Ip = —(Y_sinhyl) Vg + (coshy) I, .. (2—80)
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coshyt = 3 (" + e

TonfosTudniaidu (hyperbolic function) Tuaumatmusmnailéded

it

sinhyl =
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sinh (el + jBI)

sinh @l cos Bl + j cosh al sin Bl

coshyl = cosh (al + jBl)

coshyl = cosh al cos Bl + j sinh al sin gl
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sinhyl = sinh (] + jBl) = 1 (e &l¥ — o~ a1 o-ifl)

sinhyl = % Bl el g1y | e (2-91)
coshyl = cosh (al + jBI) = _:LI,-.(-e"' P14 ol ity
coshyl= e pree=ym | e 2-92)

sl |
an A1 Tuannis 2-91 uavawniy 2-92 Wipeadow dafu SadesdBouyndindn
Thfwypueswridadon 1wy

o _‘180“)(.’3262 = 18 &%
Bl = 13200 rad = |50 = 185

Mo 3 e 911 150 mile 1A 60 Hz doftlvaauuin SOMVA. 138kV i

power factor AMAY = 0.85 U1 R = 0.1858 Q/mile, L = 2.6 mH/mile Ung.
Y

€ = 0.012 uF/mile sammeishlil

(a) fnafl A, B, C Har D yownud
) usilfhitnodudumed

© nssudifhilsodndiuenods

{d) power factor Fudumoda

ey malviilvhudunods

® madithgeduvesansds

® iszdnEmwaesmnsd

(h) voltage regulation

3
3.
N

I

0.1858 + j2r % 60 % 2.6 x 1073

0.1858 + j0.9802: = 0.9977 [19.27° Q/mile

27 % 60 x 0.012 x 10~®

%
1

4.5239 % 10~° [90f S/mile
propagation constant YOI g
v=Vw
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V(4.5239 x 107® [90°) (0.9977 }19.27°)
V 4.5135 x 107 {% (90° + 79.27°)

0.002144 [84.63°

]

H

0.0002006 + j0.0021346

[l

N = al + Bl

(0.0002006 + j0.0021346) 150

0.0301 + j0.3202

characteristic impedance YDA

Z =

<

\/-_5 _ af_0.9977 119.27°
y 4.5239 x 1075 j90°

_ 1‘/509977 X109 11 o me .
= 45239 [3 o927 — 90

469.62/-5.37° Q

mawsduldthidadnalmreneda

138 kV :
Vp = - = 79,67434 V
R V'3

iialdnsduldthimadnnlmemoduiludidads
Vg = 79.674.34 [0° V
wimnszudlWfhdnnlareenada

_ 50 x 10%
R ™ /3 x 138 x 10°

209.18 A
= 209.18 /[—=31.8° A
(a) DINTANNT 2—83 HAAUNIT 2—86 UDTANMS 2—91 DIAUNT 2—92

A = coshyl

cosh (a + jB) 1
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(b)
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1
2
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2
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If

I

It

[l

I

|

(e0.0301 ej0.3202 + e-—ﬂ.ﬂSﬂl e—jU.3202)

(eﬂ.ﬂml [18.35° + e'—O.DSDI £—18.35°)

5 (1.0306 (1835 + 0.9703 [=1R.35°)
0.9496 + j0.0095 = 0.9497 (.57°

Z_ sinhyl = Z_sinh (a + jB)1

Z, [% (e*! P! — g~ 2! e’j")]

% 2: {ealﬁ _e-wlL_g]

1 (469.62 [5.37° ) [eV9301 03207 _ o—0.0301 (—j0.3202) '
g (#0500 L

'234.81 (=5.37° [1.0306 [18.35° — 0.9703 [=18.35° ]
(234.81 (=5,37°) (0.0572 + j0.6300)

(234.81 (=537° ) (0.6326 (84.81°)

148.54 (79.4° Q

Y_sinhyl

z

sinh yl

1

W x 0.3163 [B4.81°

0.00067 90.18° S

A = coshyl = 0.9497 {L.57°

NAFUNT 2-81

[ A B] VR]

[C D Iy

[ 0.9497 /0.57° 148.54 [79.44° 79,674.34 (°
{0.00'067 018" 0.9497 0.57° 209.18 [=3L8°

(0.9497 [L5T° ) (79,674.34 [ ) + (148.54[79.44° ) (209.18 [=31.8°)
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= 99.470.05 [13.79° V

Veury = V3 X 99.470.05
= 172,287.18 V

I3 I, = (0.0067 [90.18°) (79.674.34 [P ) + (0.9497 [.57) (209.18 (=31.8")

= 176.8084 [=16.3° A
(d) @ = 1379 + 16.3° = 30.0°
cos @ = 0.8653
(@) wimndlWhdufumeds )
P = V3 Ve I cos &g
= V3 x 172.287.18 x 176.8084 x 0.8653
= 45.654.46 kW
@  wammdbithdlmeaisds @)
Pp = V3V I, cos @y

R(L-L) R
~ = V3 x 138 x 10° x 209.18 x 0.85
= 42,499 kW

wifmdalfhgaddumeda (p)) Mdnnaums 2-16
P, = P, — P, = 3155.46 kW

(2) YINAUMST2-15

P

R ;
n=—= X 100

Py

42,499
45,654.46

It

X 100 = 93.1%

(h) NTUMT 2—20

99,470.04 — 79.674.34
79,674.34

Il

voltage regulation X 100

1l

24.9 %
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Fa It

— In 1 2 2
+ + *
+ Y Y
Vs =5 L Ve Vs Y1 Va
X 4
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s 9
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nsdneswiouAsgl «
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= =8| e (2-94)
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