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Marginal Loss Factor using Optimal Power Flow in Power Market
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Abstract - In the competitive electricity market, various pricing methods are developed and practiced in many countries.
Among these pricing methods, marginal loss factor(MLF) can be applied to reflect the marginal cost of network losses.
For the calculation of MLF, power flow method has been used to calculate system loss deviation. However, this
power flow method shows some shortcomings such as necessity of regional reference node, and absence of an ability to
consider network constraints like line congestion, voltage limit, and generation output limit. The former defect might
affects adversely to the equity of market participants and the latter might generate an inappropriate price signals to
customers and generators. To overcome these defects, the utilization of optimal power flow(OPF) is suggested to get the

system loss deviation in this paper.

30-bus system is used for the case study to compare the MLF results by the power flow and the OPF method for
24-hour dispatching and pricing. Generator payment and customer charge are compared with these two methods also.
The results show that MLF by OPF reflects the power system condition more faithfully than that of by the

conventional power flow method
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Table 2 Generator data
23 AW 9 [MW] g &5
1 80 2x + 0.02
2 80 1.75x + 0.0175
13 50 x + 0.0625
22 55 3.25x + 0.0083
23 30 3x + 0.025
27 40 3x + 0.025
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Table 3 Load data

wa [Aore | vagu] = [Auvs|2ay
2 217 Al 17 9 A5
3 2.4 FA1 18 3.2 A
4 76 APEAL 19 95 A
7 22.8 A4l 20 2.2 A4
8 31 4] 21 175 A4
10 5.8 24l 23 3.2 ALF-4A
12 11.2 24| 24 87 44
14 6.2 FAl 26 35 A4
15 8.2 FAl 29 2.4 el
16 35 FA] 30 10.6 2
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Table 4 Line data
From To [I\?VZ]‘A] From To [l\j(IJVZj\]
1 2 130 15 18 16
1 3 130 18 19 16
2 4 65 19 20 32
3 4 130 10 20 32
2 5 130 10 17 32
2 6 65 10 21 32
4 6 90 10 22 32
5 7 70 21 22 32
6 7 130 15 23 16
6 8 32 22 24 16
6 9 65 23 24 16
6 10 32 24 25 16
9 11 65 25 26 16
9 10 65 25 27 16
4 12 65 28 27 65
12 13 65 27 29 16
12 14 32 27 30 16
12 15 32 29 30 16
12 16 32 8 28 32
14 15 16 6 28 32
16 17 16

382

O OO0 O O = =
O N & OO N

21 Hour

a3 2 25 el Bt 27 249
Fig. 2 Load requirement model by load type
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21 Hour

& o] &% MLF A4t M=
o] Aoy, AT £4S
ZHFALY 7HA A el AT el
LF #&& zZA €. ol 71E MLF A2
ded AgrEdY AA uet
< Folr}.

P 24 2 27 2ME A9

i A=

A7)

7]

2 9

ta
40 om

)

=
e

=

0
o 8

—

re

z rie

©
ﬁll'E
b
>

_‘:.
=
7]

>
o
t jo
o
B
e of
ot

N

o

o

fith

2
AN od g

o

2 Z

o >

2

Z d

-

eS|

[Ih)

4

al

2ol X97]
Shm A%

AdAER
Astgch
o w3, E*d 239 279 AN WHAE ol E u
2 QU ol &S MLF 84 2 A4 wae
AQe BelEt ¥ 4 ok 2e 3 % wA
AezlEde) olFel o 3%7 e
1.2969) £3(LA D7 k% el verdA gk,

W AQHE OPFE /88 MLF A4 W& 4971F
o s %7 WEel RE ARFAAAA BET FA
9 @akel shssie,

zl_‘
2
2
o2 2
lo, of
o
rb
B -}
g, M
1)
o=
29}
= f
o (&
o L
.
o
S0t
)
&
o
N

Uan

r> rE
i‘l
_‘:'i
r>~1

b
[l
ox, W
R
oo
1o
rE
dob
il
i
13y
2,

E:3 5 Xz tiglof wE WML 244 FE
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. B2 v 48] (227
= 241 24 27 - 24 1]
241 2804 2770 -34
24 2 3783 3767 -16
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A 23 907 910 3
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Fig. 4 RRN shift and MLF result
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Fig. 5 MLF resuits at generator bus
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Table 5 Congested lines at peak time

k4 From To ZHF A8
19 6 8 32 32
6 8 32 32
13 21 22 32 32
25 27 16 16
6 8 32 32
16 21 22 32 32
7 25 27 16 16
6 8 32 32
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Fig. 7 Customer payment at Bus 8
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