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Computation of reliability in radial distribution network based on recursive algorithm

GUO Fei', CHEN Bing-hua’®, XIANG Zhong-hua’
(1. EHV Grid Operation Branch, Ningxia Electric Company, Yinchuan 750011, China; 2. Sanmenxia EHV Operation Branch, State
Grid Operation Company, Sanmenxia 472000, China; 3. Shizuishan Electric Power Supply Bureau, Ningxia Electric Company,
Shizuishan 753000, China)

Abstract: This paper proposes an algorithm to evaluate the reliability of complex radial distribution network by compounding
recursive algorithm and method of equivalents. According to the recursiveness of distribution network, this new algorithm first
disposes the distribution network and stores the data in the form of a left-child and right-sibling binary tree, then makes reasonable
equivalents of reliability for the distribution network subfeeders based on the recursive traversal of the tree, and thus simplifies the
distribution network in form. During the ergodic process, reliability indices for all the individual load points and for the system are
obtained by recursively applying computational formula to reliability. The effectiveness of this approach is proved by examples.
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Fig.1 Equivalent chart of distribution network reliability
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Fig.2 Graph in tree-shape
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Tab.1 Load point reliability indices for bus 2

{ie=7 Ffr 5k AR /A (/NI 7 IK) UA/NB / 4F)

1 0.153 31.859 61 4.874 52

2 0.161 31.767 2 5.114 52

3 0.161 31.791 43 5.118 42

1 4 0.153 31.8851 4.878 42

5 0.161 31.815 65 5.12232

6 0.159 31.838 49 5.062 32

7 0.161 30.834 78 4.964 4

8 0.086 22.473 49 1.93272

2 9 0.086 20.637 21 1.774 8

10 0.155 31.487 61 4.880 58

11 0.161 31.791 43 5.118 42

12 0.163 31.769 45 5.178 42

’ 13 0.161 30.477 14 4.906 82

14 0.163 30.471 29 4.966 82

15 0.155 31.559 74 4.891 76

16 0.161 31.7672 5.114 52

17 0.155 31.83561 4.934 52

18 0.155 31.514 45 4.884 74

4 19 0.163 31.440 12 5.124 74

20 0.163 31.464 05 5.128 64

21 0.161 30.501 37 491072

22 0.163 30.495 21 4.970 72

* 2 Bk 2 MR EMHEURE
Tab.2 System indices for bus 2

ik SAIFT SAIDI CAIDI ASAT ASUI EENS AENS
F1 0.158 5.04 31.79 0.999 425 0.000 575 18 295 28.06
F2 0.086 1.85 21.56 0.999 788 0.000 212 3974 1987
F3 0.160 5.05 31.68 0.999 423 0.000 577 15489 24.51
F4 0.158 4.98 31.58 0.999 431 0.000 569 16 986 27.31
SYS 0.159 5.02 31.68 0.999 427 0.000 573 54 744 28.69
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Fig.3 Distribution network for bus 2
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Tab.3 Characters of different connections

etk 7 o5 i) 1iE
1 TR, o KRRy, TR iR, ZEMHTLAMN
2 TR B IT R, ALY, TR, RIEARTEEH
3 EWEARRRITR, TSRy, A&, RIEHRTEH
4 LBEARRRITR, GOy, A&, RERAEH
5 LA RRRITR, oSy, &M, R TEEH]
6 TBERARRRFF R, AR, A&, ZE{TEM
F 4 TREEGEA R TR ARG A EIEEEE
Tab.4 System indices for different cases
£2 3 Wi 1 2 3 4 5 6
SAIFT 0.409 0.159 0.409 0.159 0.409 0.159
SAIDI 29.26 7.30 9.04 2.17 13.10 5.02
CAIDI 71.52 46.07 22.09 13.69 32.03 31.68
ASAl 0.996 660 0.999 166 0.998 968 0.999 752 0.998 504 0.999 427
EENS 305 626 79 905 92 999 25753 198 790 54 744
AENS 160.2 41.88 48.74 13.50 104.2 28.69
SE i 5 M, ERW, EBA. SRR R
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