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The Optimal Power Flow Considering the Characteristics of Electric Power
Consumers
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Abstract ~ In a deregulated electric power market, a demand function to consider the characteristics of electric power
ronsumers should be required. It is essential that the optimal power flow algorithm with object function of social
velfare maximization using the demand function for a competitive electric power market is applied to resolve in a point
« f economic benefits as well as the security of power systems. Therefore, in this paper, we implement the optimization
j roblem based on linear programming to consider the characteristics of electric power consumers using the demand
“anction and analyze not only the nodal cost for generations and demands but also the variation of demands as a
canction of the characteristics of electric power consumers through numerical studies.
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Table 1 Bus data for case studies

Generation Data
PGmln PGmax
a b
Bus No ) c [MW] [MW]
1 561 7.0 0.001562 5 50
3 78 9.0 0.00482 5 30
Load Data
PDmm PDmax
B D P’
us No E (o [MW] [MW]
2 20.0 -0.2 7 5 20
4 35.0 -0.3 9 5 35
E: 3 2 itledFof AtgE M=z ofo|E
Table 2 Line data for case studies
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Table 3 Numerical results

(@ BA 1-4424F|(b) ZA 1 -4 M28F
Between 20MW IMW
Buses i
LE™Z(MWI | LFIMW]  J LE™[MW].| . LF[MW]
1-2 20 1255 20 11.57
1-3 12 491 12 0.63
1-4 20 10.64 9 9
2 -4 13 1.17 13 2.39
3-4 15 9.85 15 12.35
Marginal Marginal
Gen. Busj PcIMW] Cost PelMW] Cost
1 281 7.09 21.19 7.07
3 5.0 9.05 11.73 9.11
Load Marginal Marginal
Bus PolMW] Benefit Po[MW] Benefit
2 13.09 8.20 13.40 7.40
4 1857 8.23 18.26 R.74
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Fig. 4 The results of the optimization in a case of -0.3
demand elasticity at bus 4
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Fig. 5 The resuits of the optimization in a case of -0.5
demand elasticity at bus 4

[%]

o
4

*2¢

0 02 04 06 08 1

a8 6 +2 By Halol e 4w 2Mel feuLg
Fig. 6 The variation of the rate of demand reduction as
a function of the demand elasticity at bus 4
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