Transmission Lines can be Modeled according to their length as:
e Short Line Model (I < 80km)
e Medium Line Model (80km < | < 250km)

e Long Line Model (I > 250km)
Voltage regulation:

VR = |VR(NL) |_ |VR(FL) leOO%
|VR(FL)
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ABCD for short line

ABCD for medium line

The propagation constant (y) can be expressed as:

y=ZY =a+ jf=J(R+ joL)G + jaC)
Zc (the characteristic impedance) can be expressed as:

Z
ZC= 7

General form for TL
V (x) = cosh(yx)V, + Z sinh(yx)1

1(x) = Zisinh(yx)vR +cosh(y)l,
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ABCD for long line

v, cosh(y1)  Z.sinh(y1) v,
u: Ssinh(r1)  cosh() [Ij
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Lossless line

The surge impedance:

YA L

The propagation constant:

y=ZY = joJLC = jB ©)
ABCD Parameters for Lossless Line
A(x)=D(x)=cos(fx)pu (10)
B(x) = J'E sin(5Xx) (11)
_jsin(px)
C(x)= N (12)
n-Model for Lossless Line
X'=Zgsin(pl) (13)
Z'=jX' (14)
o tan(pl/2) .
Y'= M)CI—,BI/Z = jaC (15)
V (X) = cos(Bx)V, + JZ, sin(Bx) 1,
(16)

1(x)= jzisin(ﬂx)vR +cos(fBx)1
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Wave length (Lossless Line):
The velocity of propagation of voltage and current waves on lossless line can be expressed as:

_o_2t a
BB
Then, the wavelength of the wave is obtained by:
2r 2 1
"B wllC fJC (18)
Or
fA= L =V (19)



Surge Impedance Loading
2

S|L=\M MW
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Voltage profiles:

VNL (X) = COS(,B X)VRNL
Ve (X) = Zg sin(sx)| RSC

Vix)
Van, = Vs/cos(f?)

Vs Vesiw = Vs

Vhse = 0
x={( x=0
Sending end Receiving end

Steady state stability limit

P=P, =P = V—;VIR sin(5)

P = Ve Wy
max X|
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Real Power
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Steady-state stability limit

The maximum power in terms of SIL

P = (Vs )0V )(SIL) T3 Wt
. T
sin(—1)
A
P — (VS.p.u)(VR.p.u)(SIL) Watt
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Maximum Power Flow of Lossless Line
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Q. = S, 3= VSZV,R sin(6, - 5) —V;f*sin(ez _6,)
2
P, = v VeA Acos(eZ -0,)
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ABCD Matrix

Is I
> AN > 1 7

+ 7 t [ 0 J Short Line
Vs Vr

Is Ir )
+—> J_ — [1 Oj Compensate for reactive
Vs -|- Y Ve Y 1 power

Is Z: Z: Ir
e J_ WN—— 1+Yz) Z,+Z,+YZ.Z,
Vs -l— Y Vr Y 1+YZ,)
- - AD-BC =1

T-Circuit
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- - AD-BC =1

n-Circuit
Cascaded Network
Compensation Transmission
Model Line Model
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