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A Study on Nodal Probabilistic Reliability Evaluation at Load Points

Hongsik Kim*

Abstract ~ This paper illustrates a new method
for reliability evaluation at load points in a
composite power system. The algorithm includes
uncertainties of generators and transmission
lines as well as main transformers at
substations. The CMELDC based on the new
effective load model at HLII has been developed
also. The CMELDC <c¢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. 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 etc.
at load points. The characteristics and
effectiveness of this new model are illustrated
by a case study of a small test system.
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Fig. 1. Actwal and equivalent systems and effective load nodal of
HLII proposed in this study.
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Fig 2 Reliability indices and ELDC at load point #k
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Fig. 3. The flow chart for reliability evaluation at load points,
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Fig. 4. A small test for case study.
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Table 1. Nodal and bulk system probabilistic reliability indices
(MRBTS)
Bus No. LOLE EENS ELC
[hrs/day] [MWh] [MW/cur - day]
Bus2 0.0106 0.0538 5.0751
Bus3 0.0349 0.2574 7.3804
Bus4 0.0175 0.0985 5.6213
Bus$ 0.0219 0.1196 5.4593
Bulk 0.0225 0.5294 23.5361

Table 2. Nodal and bulk system probabilistic reliability indices
(A7

Bus No. LOLE EENS ELC
{hrs/day] [MWh] [MW/cur - day]
Bus2 0.1601 1.9815 123759
Bus3 0.1853 11.3239 61.1225
Bus4 0.1673 5.5931 31.0240
Bus5 0.1719 5.2796 30.7196
Bulk 0.1756 242782 138.2421

Table 3. Nodal and bulk system probabilistic reliability indices
(Busl-1bank 117%)

Bus No. LOLE EENS ELC
[hrs/day] [MWh] [MW/cur - day]
Bus2 0.2532 2.4478 9.6684
Bus3 0.4764 13.5218 28.3827
Bus4 0.3222 6.5924 20.4590
Bus3 0.3611 6.2558 17.3221
Bulk 0.3800 28.8179 75.8321

Table 3. Nodal and bulk system probabilistic reliability indices
(Bus2-1bank 1 7%H)

Bus No. LOLE EENS ELC
[hrs/day] [MWh] [MW/cur - day]
Bus2 0.1727 2.0452 11.8409
Bus3 0.2158 11.6428 53.9596
Bus4 0.1882 5.8264 30.9569
Bus5 0.1976 5.4166 27.4095 1|
Bulk 0.2008 249310 124.1670 J
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Fig 5. LOLE at load points
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Fig 6. EENS at load points
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