AW A

(=]

M A&l M B2
JlEmM M-l st A7

2MAH S HBA # %
58-2-8

A Study on the Selection of Slack Bus at Application of Marginal Loss—Factor
in a Competitive Electricity Market

Al R
(Sang-Hoon Kim * Kwang-Ho Lee)

Abstract - Marginal Loss Factor(MLF) is represented as the sensitivity of transmission loss, which is computed from
the change of the generation at slack bus by the change of the load at the arbitrary bus. The MLF dependent on the
selection of slack bus is one of the key factors affecting nodal pricing, Genco's profits, social welfare(SW) and Nash
Equilibrium in a competitive electricity market. This paper addresses the methodology of slack bus selection by using
Cournot model of Cost Based Pool market. Numerical results from sample cases show that the slack bus of MLF of the

highest average is beneficial from the view points of SW.
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Table 5 Demand Function and Generators’ Data
BUS b; m; by; My
1 11 0.7 70 ~0.4
2 9 0.4 100 -0.625
3 10 0.6 80 -0.425
4 3 0.7 115 -0.65
5 12 0.5 105 -0.725
6 9 0.4 95 -0.5
7 10 0.6 100 -0.675
8 8 0.7 75 -0.525
9 9 0.4 100 -0.7
10 9 0.4 80 -0.575
11 10 0.6 110 -0.45
12 9 0.7 85 -0.6
13 12 0.5 90 -0.475
14 12 0.5 120 -0.55
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Table 7 CNE Result of 8 bus selection

24 q d ol & :]‘Z'g‘_ Benefit Sw
1 56.90 43.11 | 530 1259.47 1768.84 2646.06
2 100.3 75.59 53.00 2406.29 2915.96 5773.48
3 67.37 64.10 1538.83 2035.18 4255.12
4 60.97 95.76 144617 1788.66 8032.19
5 76.17 72.06 1677.42 2364.74 5684.04
6 100.4 84.49 2412.10 2921.50 6241.85
7 67.25 69.99 1533.45 2029.51 5345.82
48403.7
8 60.57 42.37 1426.80 1768.83 2706.53
9 100.5 67.49 2413.26 2922.61 5154.89
10 100.4 47.38 2411.11 2920.56 3145.09
11 67.48 127.2 1544.36 2040.99 10352.1
12 61.03 53.74 1449 .42 1791.98 3701.54
13 76.28 78.41 1682.34 2370.04 5596.69
l 14 48.31 122.3 1404.82 1163.02 10560.8
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[42.76, 75.37, 63.78, 9555, T1.87, 84.21, 69.78, 42.10, 67.29, 3t ONE A= g nEEA WS ASs ¥asty
=, =) 2 &) I A w A X
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Table 6 MLF Result of Slack-BUS selection in IEEE 14-bus system
NERA MLF1 MLF2 MLF3 MLF4 MLF5 MLF6 MLE7 MLF8 MLF9 MLF10 MLF11 MLF12 MLF13 MLF14 Ha
1 1.0000 1.0019 1.0026 1.0033 1.0022 1.0037 1.0040 1.0036 1.0051 1.0043 1.0046 1.0040 1.0044 1.0055 1.0035
2 1.0005 1.0000 1.0009 1.0018 1.0012 1.0026 1.0026 1.0022 1.0037 1.0030 1.0034 1.0028 1.0032 1.0042 1.0023
3 1.0017 1.0015 1.0000 1.0024 1.0023 1.0035 1.0032 1.0029 1.0044 1.0038 1.0042 1.0037 1.0041 1.0050 1.0030
4 1.0000 0.9999 0.9999 1.0000 1.0003 1.0014 1.0009 1.0005 1 1.0021 1.0015 1.0021 1.0016 1.0019 1.0027 1.0011
5 1.0001 1.0006 1.0010 1.0015 1.0000 1.0017 1.0022 1.0018 1.0032 1.0024 1.0026 1.0020 1.0024 1.0036 1.0018
6 1.0011 1.0013 1.0017 1.0020 1.0011 1.0000 1.0024 1.0020 1.0030 1.0017 1.0015 1.0005 1.0011 1.0028 1.0016
7 1.0014 1.0014 1.0014 1.0015 1.0017 1.0024 1.0000 0.9996 1.0026 1.0022
0L 1.0059 1 00e | 10088 | 1.0064
9 0.9597 0.9997 0.9998 1.0000 0.9999 1.0003 0.9998 0.9995 1.0000 0.9998 1.0006 .
10 1.0023 1.0024 1.0026 1.0028 1.0024 1.0023 1.0028 1.0024 1.0031 1.0000 1.0018 1.0025 1.0029 1.0037 1.0024
11 1.0020 1.0022 1.0024 1.0027 1.0021 1.0015 1.0029 1.0025 1.0034 1.0012 1.0000 1.0018 1.0023 1.0036 1.0022
12 1.0028 1.0031 1.0034 1.0037 1.0029 1.0020 1.0040 1.0036 1.0046 1.0034 1.0033 1.0000 1.0020 1.0040 1.0030
13 1.0017 1.0019 1.0021 1.0025 1.0017 1.0010 1.0027 1.0023 1.0032 1.0022 1.0022 1.0004 1.0000 1.0023 1.0019
14 1.0009 1.0010 1.0012 1.0015 1.0010 1.0009 1.0015 1.0011 1.0018 1.0012 1.0016 1.0006 1.0005 1.0000 1.0011
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