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The analysis of nodal prices in the optimal power flow including a load model and
the congestion of transmission lines

Moon-Young Kim®*

*Kyungpook National University

Abstract - In a deregulated power market, a
load model considered the characteristics of
electric consumers is required and the
congestion management of transmission lines
should be resolved in a point of economic
benefits. It is essential that the optimal power
flow algorithm  is applied to manage
transmission line congestion. Therefore, in this
paper, we implement the optimal power flow
with  object function of social welfare
maximization based linear programming and
analysis the nodal prices for generations and
loads through a numerical study.
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Fig. 1. Demand curve
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Fig. 2. The algorithm of OPF using linear
programming
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Table 1. Bus data for case study

Generation Data

BN a b ¢ P™" Pg™™
561 7.0 10.00156 5 50
3 78 9.0 10.00482 5 30

Load Data

BN D E p° Pp™ | Pp™
2 20.0 -0.2 7 5 20
4 35.0 -0.3 9 5 35

A Qo] A" B deolHES & 14 JEA
Aok, By R A A s g3 B3 249
AYPFQ A - 83 FEL 2F (MW) 2ol

a3 32 Az EF] ?91€ W (no line congestion)s}
AzEFol 24E 9 (line congestion)e] OPF 3
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Table 2. Numerical results for line congestion

management
No Line X .
LN|FBITB Congestion Line Congestion
LE™* LF LF™* LF
17112 100 14.91 100 14.55
21113 100 4.82 100 1.96
31114 100 11.87 11 11
41214 100 3.56 100 3.59
5034 100 | 1454 | 100 | 15.06
Gen. Bus Po aagc Po —aépcg
28.52 7.083 23.0 7.067
3 5.0 9.048 10.38 9.10
Load Bus Pp _é% Po a&gﬂ
2 13.09 8.2 13.47 7.2
4 18.57 8.23 18.18 8.87
Object 104.81 115.89
Loss 1.86 1.72
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