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Reliability Evaluation for Distribution System Considering Supply Probability
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Abstract: As a flexible network reconfiguration can be applied in a distribution system, of which reliability cannot be evaluated by

common methods applied in normal distribution systems. In this paper, randomness of wind generators, solar generators and loads are

considered and the formula for calculating probability of a load supplied by backup sources is derived. Then a new method for fast re-

liability evaluation, which includes the network reconfiguration and backup sources, is proposed. A reliability evaluation for different

reconfiguration schemes based on the PG&E 69-node system in USA is performed by the proposal method. The results validate the

theoretical analysis in this paper and indicate that the proposed method could comprehensively evaluate the reliability and thus provide

theoretical basis of the self-healing control scheme formulation and evaluation.
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Fig. 1 69-bus Distribution System of PG&E
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Table 1 Reliability Parameters of Elements

U mmm om0
A(R/2) 0. 002 0.05 0.015 0

y (W) 4 8 10 —
A (/) 1 0.5 0 0
y"(h/%) 8 8 - -
Al FEFNER 80% — — 100%

t,(h) 0.1 — — 0
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Table 2 Calculated System Reliability Indexes
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SATFI (/14 7.217 5.5890 5. 5890
SAIDI (h/J14) 57.625 20. 6485 20.2211
CAIDI (h/ J14) 7.985 3.3683 3.4513
ASAI 0.99342 0. 9976 0.9977
EENS (MWh/4E)  240.546 79.152 77.505
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