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Distribution system reliability evaluation based on multiple scenarios technique and blind number

HU Meiyu, HU Zhijian
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: In order to improve distribution system reliability evaluation efficiency with original parameter uncertainty
taken into consideration, a method based on multiple scenarios technique and blind number is proposed. Firstly, the
change process of reliability parameters on distribution system component is analyzed and the method to obtain the
initial blind intervals and credibility by bathtub-shaped curve function is proposed. In order to reduce the complexity
of the reliability assessment, the backward scenarios reduction technique is utilized to cut down the degree of blind
number scenarios, with which a minimum scenario is used to fit reliability parameters uncertainty to the maximum
extent. Finally, a new algorithm of reliability assessment is proposed, of which the sequential hierarchy matrix is used
to transfer the impact of element block faults on the downstream load reliability indexes while the reverse hierarchy
matrix is used to transfer the impact of disconnector block faults on upstream load reliability indexes. The reliability
assessment results of the example show that the algorithm is effective and feasible.
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Fig. 2 Degree of belief matrix of blind number calculation
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Fig. 3 Bathtub-shaped hazard curve
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Fig. 5 Reliability assessment algorithm procedure
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Table 2 Failure rate parameters of elements in distribution network
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