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Fig.1 Radiation distribution network
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Fig.2 Equivalent distribution network
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Fig.3 Network equivalent without alternative supply
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Fig.4 Reliability assessment flow
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Table 1 Feeder parameters
LTS K/ km

7,13 0.60

27 0.75

9,21 0.80

4,10 0.90

3,5,8,15,20,28 1.60

2,6,18,23,26 2.50

1,12,16,22,25,30 2.80

11,17,19,24,29 3.20

14 3.50

*2 fEBH
Table 2 Load parameters

RERTS PR S S P A
2 B 126
1,6 B 147
5 B 132
8,11,14,19 R 79
10,12,16,22 B 76
15,20 gl 1
3,13,17 gl 1
4,18 il 1
7,23 el 1
9,21 el 1
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Table 3 Upward equipment

HR A T AL S
Mo & (k) U(heat) p/(he k)
F5 0.133 3 0.333 3 0.044 4
Fh— F6 0.085 5 0.333 3 0.028 5
F7 0.129 5 0.333 3 0.043 2
F5 0.172 1 0.333 3 0.057 4
i - F6 0.133 6 0.333 3 0.044 5
F7 0.168 8 0.333 3 0.056 3
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Table 4 Downward equipment
SRR T EEMESEL
M & sk -a') U/(h-a) y/(h - %)
F5 1.491 8 3.144 6 2.107 9
HX—  F6 1.539 8 5.1956 3.374 2
F7 1.495 8 5.181 1 3.463 7
F5 1.650 6 5.834 8 3.534 9
KX F6 1.689 1 7.475 7 4.425°8
F7 1.653 8 7.463 9 4.513 2

A5 Ry )5 I, AT REVEFRAR Sy 1 2.459 1 RIS ANE
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NF 31.341 1 h, WK R R112.53%, HTRRARS
() LA B, e Il I AR A Y B,
B R G TSR VEREAR . SOBE & B B e R
PR, N E N EIR R RS

#5 WHMITFHER
Table 5 Reliability assessment results
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Reliability evaluation of DC distribution system

based on reliability network equivalent
ZHANG Junliu', WANG Jinhao®, CHANG Xiao*, ZHAO Jun®, GUO Yugang’
(1. State Grid Shanxi Electric Power Company , Taiyuan 030021, China;
2. State Grid Shanxi Electric Power Company Research Institute , Taiyuan 030001, China;

3. School of Electrical and Power Engineering, Taiyuan University of Technology, Taiyuan 030024, China)
Abstract: With the increasing demand of DC load, the topology of distribution system needs to be reconstructed in order to
improve the reliability of distribution system. Two main ways to construct DC distribution system in the present situation include
upgrading AC distribution system and constructing DC distribution system. Aiming at above two main ways,novel method based
on reliability equivalent network is proposed. Compared with traditional failture mode effect analysis (FMEA) method, the
proposed approach not only greatly reduces the calculation burden,but also ensures the accuracy of reliability evaluation results.
The case study is carried out based on IEEE-RBTS test system. The availability of the proposed method is authenticated from
the aspects of accuracy and efficiency through three steps,including discomposing DC distribution system,load-point reliability
evaluation and distribution system reliability evaluation. The reliability evaluation results based on above two ways show that the
construction of DC distribution system has higher reliability performance compared with upgrading AC distribution system.
Therefore ,facing the rapid growth of DC load,the construction of DC distribution system is recommended to satisfy the DC load
demand.

Keywords : DC distribution system; reliability network equivalent; distribution system reliability evaluation;radial distribution

systems ;new energy
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