k

UML ZI4te] S QA& o 7| X] )&

X
S53A-2-6

Development of Transmission Pricing Package Based on Unified Modeling Language
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(Chan-Joo Lee - Jong-Bae Park - Jin-Ho Kim - Bal-Ho Kim)

Abstract - This paper presents an application of Unified Modeling Language(UML) software technique for developing
transmission pricing evaluation package. Also, this paper describes a transmission pricing algorithm applicable to a
largi:—scale power system. The usage-based transmission pricing mechanism is very complex since it requires power flow
anal vsis, fault current analysis, sensitivity evaluation of a transmission line, penalty factors calculation, transmission asset
datanases, and cost allocation rules, etc. For the efficient and flexible development of the transmission pricing package, a
UML. approach is applied, which is composed of a use-case diagram, interaction diagram, class diagram, and package
diag-am using Rational Rose Unified Process(RUP). The designed transmission pricing package can be efficiently modified
and reused as the market environments evolves since it is designed by Object-Oriented Programming(OOP).

Key Words : Transmission Pricing, Unified Modeling Language(UML), Rational Rose Unified Process(RUP),

Object-Oriented Programming(QOP)
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Fig. 8 Conceptual diagram of a transmission pricing
calculation package
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Fig. 9-b Input windows for line data
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Fig. 10 Output window for a power flow calculation
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Fig. 11 Output window for a calculated transmission sensitivity matrix
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Table 1 Bus Data on sample system

3 1039.0 | 5540 | 0.000 | 0.00 | 1.040 0.0

2 1 0.0000 | 0.000 | 700.0 | 70.0 | 0.998 0.0

3 2 300.00 | 100.00 | 250.0 | 25.0 { 1.030 0.0

4 1 0.0000 | 0.000 | 250.0 | 25.0 | 1.010 0.0

5 2 20000 | 1510 { 3000 | 30.0 | 1.000 0.0
* 3 7|ERAM 2 AR RM 1 RIFRL

E 2 M=z dlolg
Table 2 Line Data on sample system

1 1 2 100050 { 0020 {00 10 6.075
2 1 3100075 {0030 (00} 10 2.925
3 3 4 100050 [ 0020 {00 | 10 2.240
4 2 5100125 | 0050 {004 10 5.000
5 2 4 {00100 [ 0040 {00! 10 3825
6 4 5100175 | 0070 [ 00 ] 10 8.680
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Table 3 Transmission cost for loads

1 2 9.971 6.15
2 3 1.689 2.88
3 4 2.705 5.15
4 5 14.381 1457
B 4 U480 Ui sHed
Table 4 Transmission cost for generators
1 1 20.22 24.05
3 7.98 4.70
3 5 0.4 0.00
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Table 5 Locational generation and load balance
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Fig. 14 Locational power balance
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Fig. 15 Transmission unit costs for each load
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Table 6 Locational transmission unit costs

R S

Trans. KIEE. Vol. 53A, No. 2, FEB. 2004

E 7 XYY £M23)
Table 7 Locational transmission unit costs
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Fig. 17 Transmission unit costs for each generator
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