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Charging Methodology of line usage based on bus injection
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2.2 REPW(Relative Electrical Path Width)
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3.1 Test System
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<18 2> Test system, 27| 42M

<E 1> Bus Power at Test system
Bus 1 Bus 2 Bus 3 Bus 3
350MW 150MW 300MW 200MW

Power

<E 2> Line parameter of Test system

From To R (pu) X (pu.)
1 2 0.065 0.536
3 0.031 0.467
1 4 0.072 0.711
2 4 0.019 0.154
3 4 0.028 0.102

3.2 SHM A Al
2 (6) o] &3t [Kgl2 T3 2ol 78 4 At
[~ j0.45 - j0.33
T |- j0.55 - j0.67
o, o] kel ddigtel alEskE gtel REPW o]n& REPW+&
thet ol F& & gk

[—

[k

gl

0.45 0.33
[rREPW , ]=
# 0.55 0.67
e = B0 x 30
500
pgp - B0 X200,
500
pap - 10 x 300
500
gap L - S0 x 200 _
500
A 49N PYoz 7 wid szt Afde THY 083

i
Ruites

PT,, =216 MW  PT, =134 MW
PT ,, = 84 MW PT,, = 66 MW

= gl
DC %7 A%S ¥, E 33 28 298 92 & A

<E 3> Line Flow single generator and single load

1-2 line | 1-3 line | 1-4 line | 2-4 line | 3-4 line
Bus 1-3 55.7 106.3 54.1 55.7 -109.9
Bus 14 421 51.1 40.9 421 51.1
Bus 2-3 -176 16.5 1.1 66.4 -67.5
Bus 24 -10.1 5.6 45 55.8 5.6

Bus 1 48.9 8.7 475 489 -294
Bus 2 -13.85 11.05 2.8 61.1 -30.9%
Bus 3 19.05 61.4 276 61.05 88.7
Bus 4 16.0 28.35 22.1 48.95 28.35
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<E 4> PTDF applied to Test system

1-2 line | 1-3 line | 1-4 line | 2-4 line | 3-4 line
Bus 1-3 0.3 0.5 0.3 0.3 -05
Bus 14 0.3 0.4 0.3 0.3 04
Bus 2-3 -0.2 0.2 0 0.8 -05
Bus 2-4 -0.2 0.1 0.1 0.4 0.1

Z2% FH9 3 W9 Graph TheoryZ %8 94 Ade= ¥ 5

ol YGeph At

<& 5> Graph Theory applied to Test system

1-2 line | 1-3 line | 1-4 line | 2-4 line | 3-4 line
Bus 1 70.1 179.4 100.5 70.1 -64.17
Bus 2 0 0 0 150 -55.83
Bus 3 264 179.4 37.8 78.8 -120.6
Bus 4 43.7 0 62.7 141.3 0
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