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Fig.1 Typical connection diagram of
distribution networks
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Fig. 2 Logical relation of the aggregated components
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Fig. 3 Distribution networks with lateral feeders
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Fig. 4 The numbering of the aggregated components
in the first layer of the distribution
network shown in Fig. 3
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Fig. 5 Hierarchical representation of topology
structure for the distribution networks
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Fig. 6 Connection diagram of the distribution
system for RBTS bus 6
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Table 1 Equivalent results of lateral feeders
after breadth-first search
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F5 0.845 5.0
F6 0.5525 5.0
F7 0.8385 5.0
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4.1925 2.7911 5.0 13.9555
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Table 2 Reliability indexes at typical load points
of the feeder F4 and its lateral feeders

BIERE A/KRFED) ra/Ge R wi/he D
LP20 3.476 9 4.191 5 14.573 5
LP25 3.476 9 5.021 6 17.459 5
LP30 3.587 4 5.020 9 18.012 0
LP35 3.649 8 4.229 8 15.437 9
LP40 3.644 6 5.020 6 18.298 0
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Table 3 The comparison of system indexes of the
distribution network for RBTS bus 6
BUERIE  Fsam Tsaipt Tcamr Pasar Pasur
XHR[5]45R 1.636 5 6.9695 4.2588 0.9992 0.000 8
AILER 1.6365 6.9699 4.2591 0.9992 0.000 8
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RELIABILITY ASSESSMENT OF DISTRIBUTION NETWORKS
WITH COMPLEX SUBFEEDERS
Xia Yan', Liu Mingbo'. Qiu Zhaoming®
(1. South China University of Technology, Guangzhou, 510640, China)
(2. Guangzhou Electrical Power Bureau, Guangzhou, 510600, China)

Abstract: This paper presents an application of network-equivalent-based approach to reliability assessment of distribution
systems with feeders of complex subfeeders, and an equivalent algorithm is proposed based on a novel topological
representation with hierarchical structure. This algorithm classifies all the components and lateral feeders in the network into
node-type and line-type aggregated components. In accordance with physical topology structure of distribution system, the
topological relationship of the network can be represented by hierarchical structure of the aggregated components to avoid
direct description of complex relationship between components in the network. The reliability indexes are computed by
forward and backward search of all the aggregated components according to breadth-first search method. Furthermore, the

proposed method has been validated on a test system.

Key words: distribution system; reliability assessment; network equivalence; data structure



