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Numerical Analysis Method for Nodal Probabilistic Production Cost Simulation

Hongsik Kim*
Gyeongsang National University”

Abstract - This paper illustrates a new nodal effective
load model for ~nodal probabilistic production cost
simulation of the load point in a composite power system.
The new effective load model includes capacities and
uncertainties of generators as well as transmission lines.
The CMELDC based on the new effective load model at
HLI has been developed aiso. The CMELDC can be
obtain from convolution integral processing of the outage
capacity probabilistic distribution function of the fictitious
generator and the original load duration curve given at the
load point. It is expected that the new model for the
CMELDC proposed in this study will provide some
solutions to many problems based on nodal and
decentralized operation and control of an electric power
systems under competition environment in future. The
CMELDC based on the new model at HLII will extend the
application areas of nodal probabilistic production cost
simulation, outage cost assessment and reliability evaluation
cte. at load points. The characteristics and effectiveness of
this new model are illustrated by a case study of a test
system.
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Fig. 1. Actual and equivalent systems and effective load nodal of

HLII proposed in this study.
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Fig. 3. The flow chart for nodal probabilistic production cost simulation.
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Fig. 4. MRBTS for case study.
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Table 1. Operating Cost Function{$/h]

Loading order Operating cost functions[$/h]
G5 11.41 + 0.5P
G6~GHY 5.71 + 0.5P
G 10~ G 11 1.43 + 0.5P
GIi~G2 90.18 + 12.0P
G3 77.63 + 12.25P
G4 68.49 + 12.5P

Table 2. Nodal Probabilistic Production Energy [MWh/day]

order| Bus2 Bus3 Bus4 Bus$ Total
G5 | 101.705 | 432.249 | 203.411 | 203.411 | 940.775 .
G6 | 39.633 | 217.227 | 102.224 | 102.224 | 461.308
G7 | 34538 | 217.507 | 102.357 | 102.357 | 456.760
G8 | 34250 | 217.636 | 102.420 | 102.420 | 456.725
G9 | 34138 | 217.617 | 102412 | 102.412 | 456.579
G10| 9.125 58437 | 27.559 | 27.559 | 122.680
Gl11| 9.004 57.673 | 27.201 | 27.201 121.080
G1 | 36753 |307.229 | 137.792 | 137.792 | 619.565
G2 | 10554 | 23.543 | 23.895 | 23.895 81.888
G3 | 0270 0.789 0.658 0.658 2.375
G4 | 0.001 0.028 0.003 0.003 0.035
Total | 309.972 |1749.933 | 829,932 | 829.932 | 3719.769
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Table 3. Nodal Probabilistic Production Cost[$/day]

order| Bus2 Bus3 Bus4 Bus$ Total

G5 | 324.693 | 489.964 | 375.545 | 375.545 | 1565.748

G6 | 118.141 | 245.653 | 188.152 | 188.152 | 740.098

G7 | 109.245 | 245.794 | 188.219 | 188.219 | 731476

G8 | 108.602 | 245.828 | 188.220 | 188.220 | 730.871

G9 | 99.706 | 245.760 | 188.158 | 188.158 | 721.783

G10 | 19440 | 63495 | 46.060 | 46.060 | 175.054

GI1 | 17.750 | 62.797 | 43.326 | 43326 | 167.197

Gl [1175.028 | 5807.871|3369.1873369.187 | 13721.273

G2 | 319419 | 587.067 | 687.642 | 687.642 | 2281.770

G3 | 7.897 18971 | 17.922 | 17.922 62.712

G4 | 0371 1.040 0.813 0.813 3.037

Total | 2300.291 | 8014.241 | 5293.243 | 5293.243 { 20901.018

Table 4. Nodal Probabilistic Production Cost Per Unit Energy
[$/MWh}

order| Bus2 Bus3 Bus4 Bus$ Total

GS | 3.192 1.134 1.846 1.846 2.005

G6 | 2981 1.131 1.841 1.841 1.948

G7 1 3.163 1.130 1.839 1.839 1.993

G8 | 3.171 1.130 1.838 1.838 1.994

G9 | 2921 1.129 1.837 1.837 1913

G10| 2.130 1.0866 1.671 1.671 1.640

Gll] 197 1.0888 1.593 1.593 1.561

G1 | 31971 | 18904 | 24.451 | 24451 24.944

G2 | 30.265 | 24936 | 28.777 | 28.777 28.189

G3 | 29.183 | 24.042 | 27249 | 27.249 26.931

G4 | 742400 | 37.68]1 | 254.031 | 254.031 | 322.036

Total| 77.577 | 10.308 | 31.543 | 31.543 37.743
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Fig. 7. Nodal probabilistic production energy at load points.
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Fig. 8. Nodal probabilistic production cost at load pomts
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Fig. 9. Nodal probabilistic production cost per unit power.
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