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Fig.2 Wiring diagram of radial distribution network
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Table 1 Line failure rate of distribution network
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Table 2 Line failure rate of distribution
network in blind number form
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Table 3 Reliability parameters of different elements
in medium-voltage distribution network
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Fig.3 Complete Bayesian network of distribution network
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Table 4 Load node failure probability
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Table 5 Reliability indices of distribution network
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Table 6 Weakest part of distribution network

o B
RO/ (MW h-a ') WARE FBOWHLE/ (MW -h-a )
i [0.85,1.02] 0.80 L2
AB [1.32,1.49] 0.20 )
4 ik

FEPCHL M S PriadT v O AT RES 18 45 AN
PRI 20 T HL I T SE A 0 2 R R ) AS SO RS
DUy 28 ARZS & I T — R (4 T St O ik
ZITETT R I A AT SRS AR AL TR R IC F g T 5
PEPPAG B EPEAR B T B I R G nl Stk i 5
SRR BE (Gl R R RACRE S ik X TR R ROH ] e
PEVEAG J7 35 55 P J0IL 27 6 OB X 28 45 B ) K BER
AR GRS AT, O Al SRR AL | A AR 2 ) A
S A T o 0 B0 Bt AR TS R B R 5 SRR
TOLAS & B, BB IE 70Tk B A R

SEH .

[1] ALLAN R N,BILLINTON R,SJARIEF I,et al. A reliability test
education proposes:basic distribution system data and results[J].
IEEE Trans on Power Systems,1991,6(2):813-820.

(2] WU, a4, BE T fe /N B A0 TC L ) T SE M DB Al 1 (). LT
F 3k ,2002,22(7) :29-31.

DAI Wenxia,WU Jie. Fast evaluation for distribution network
reliability based on minimal path[J]. Electric Power Automation
Equipment,2002,22(7) :29-31.

[3] XIE Kaigui,ZHOU Jiaqi,BILLINTON R. Reliability evaluation al-
gorithm for complex medium voltage electrical distribution net-
works based on the shortest path[J]. IEE Proceedings of Gene-
ration , Transmission and Distribution,2003,150(6) :686-690.

(4] (LA SR BB ZE AR, 55, k10 48 43 Ve A5 (B0 AY v J TiC v 199 ] 58

AR BE FMEA ¥ (1], B0 A8k 4 ,2007,27(12) :53-56.

REN Qian,ZHANG Yongjun,REN Zhen,et al. Improved FMEA

method for reliability evaluation of mid-voltage distribution system

based on divided feeder equivalence[J]. Electric Power Automation

Equipment,2007,27(12) :53-56.

BEMR, M B8 MBI 45, BT BRI Sl AR Bk A X Y AT

T6) 45k 35 0 52 ¢ i v 0 246 T SRR BEAG ()], MR 12007,31(9)

27-32.

XIONG Jun,XIAO Xianyong,DENG Wujun,et al. Distribution

—
i
—

system reliability evaluation based on breadth first search al-
gorithm and zone node row vector algorithm[]J]. Power System
Technology,2007,31(9) :27-32.

HREL STT 5, EHEAF. KT A TR A3 e S R0 G H 1
ARV PEASEIL ()], EOR | 2008,32(24) :33-38.

SHAO Li,XIE Kaigui, WANG Jin,et al. Reliability evaluation
algorithm of distribution network based on power flow estimation
and section load shedding[J] Power System Technology,2008,32

—
=)}
[}



116) ® 4 & & it &

8355

(24):33-38.
(7] T B AERR 2 B 45, IR AR TE B 44 C 9 0] MR DA b iy
MBI, P E AL TR 4R ,2004,24(9) :92-98.
WAN Guocheng,REN Zhen,WU Riyi,et al. Hybrid method for
the reliability evaluation of the complex distribution system[]].
Proceedings of the CSEE,2004,24(9):92-98.
AMAJADY N,EHSAN M. Evaluation of power systems reliability
by an artificial neural network[J]. IEEE Transactions on Power
Systems, 1999 ,14(1) :287-292.
[9] Rats RBR¥ /R 5. FET BP # 2 45 i duf o0 (it e, m] 4 1
T 5[], mRER |, 2008,32(20) :56-58.
SONG Yunting, WU Junling, PENG Dong,et al. A BP neural net-
work based method to predict power supply reliability of urban
power network[J]. Power System Technology,2008,32(20):56-58.
[10] FE R0 JAZ R W5t o e i ) ] S RO PRAN (7], =
PRKZEA 4. A RE A AR ,2006,29(2) :45-49.
WANG Junfeng,ZHOU Jiaqi,XIE Kaigui. Fuzzy reliability eva-

luation algorithm for medium voltage distribution networks [J].

—
oo
[}

Journal of Chongqing University:Natural Science Edition,2006,29
(2):45-49.

[11] AERR, B AR 5 AE. SHORIIE Y TC HL 2 48 nT 5 4 DX o] P Al

[J7. " EBPLT A= ,2003,23(12) :68-73.

REN Zhen,WAN Guanquan,HUANG Wenying. An interval app-

roach to evaluate distribution system reliability with parameters

uncertainty[J ]. Proceedings of the CSEE,2003,23(12):68-73.

TG, EAFAR, KHURETC F 2R 40 AT SE PR T AN (9 I B3 (7], h

[ i L T A 27 42 ,2004,24(3) . 77-84.

ZHANG Peng,WANG Shouxiang. A novel interval method for

reliability evaluation of large scale distribution system[]J]. Pro-

ceedings of the CSEE,2004,24(3):77-84.

[13] K7, 2t sk e | 45, 5L T DX TR EORT A 8 28 8 14 1T A 169 1)
SEAEIEAG (). MU ARG S 1, 2008,36(18) :19-23.
ZHANG Yanqin,LOU Bei,ZHANG Hongyan,et al. Reliability
evaluation of distribution system based on interval data and
value[J]. Power System Protection and Control,2008,36(18):19-23.

[14] PEARL J. Fusion,propagation,and structuring in belief networks
[J]. Artficial Intelligence,1986(29):241-288.

[15] YU D C,NGUYEN T C,HADDAWY P. Bayesian network model
for reliability assessment of power systems[J]. IEEE Trans on
Power Systems,1999,14(2):426-432.

[16] E Rl 52 A, B3 X2 [ 4y DU i 407 (00 £ 462 78 ity Jg o, T ]
PEVEAG ()], A 2005,29(7) :41-46.

WANG Chengshan,XIE Yinghua. A new Bayesian network model

[12

[}

for distribution system reliability evaluation on dual isomorphic
Bayesian network model[J]. Power System Technology,2005,29
(7):41-46.
[17] XUTFSS  RAE | PEPUAE 55, A€ fH B AL BE R N AT (M. b
50 AR R 1999 1 160-176.
EUE A, ST, RS R SR 2 M R AR (T .
B 5T HL,2001,10(4) :9-15.
WANG Qingyin,LIU Zhiyong. The conception,sort and mathe-

[18

[}

matical expression of uncertainty information[J]. Operations Re-
search and Management Science,2001,10(4):9-15.

[19] XU Hua,ZOU Hongliang. Research on complex multi-state dis-
tribution system reliability modeling and assessment methods
based on Bayesian networks and random set lheory[C]//ZOlO
China International Conference on Electricity Distribution (CIC-
ED). Nanjing, China:IEEE,2010:1-5.

[20] 5k, Fok 2R 55 A5 AT JE Ik 32 7 T D50 e T AR A 0 v 11
BEFT[)]. 55 T2 ,2008,29(4) :469-473.

ZHANG Hao,TAO Ran,LI Zhiyong,et al. The application of
judgment matrix approach in detection of vicious script in
HTML[J]. Acta Arnamentarii,2008,29(4):469-473.

[21] BIETH, mi e P, B T AN 2 {5 B i 52 IR I8 R B )y

[J]. SRS T 220, 2011,7(41) :53-58.

YANG Zhaosheng, GAO Xueying,SUN Di. Schedule study of

post-earthquake rapid road repair based on uncertainty infor-

mation[J]. Journal of Jilin University:Engineering and Technology

Edition,2011,7(41):53-58.

EE AT,

B3 B (1990 — ), %, #T AR A A&
B A NF RN RGBS S SEHNF
& 44 B 50 (E-mail : chenjiqun1990@163.com) ;

2P IR (1964 —), B, RB KA K
¥ oW KFB S RGBT S EEH,
B RGENR S TERT BGFR,

I %M (1978 —), %, "k A 813
B oML ANFLHARBRIES M LN T

T 38 B

& B
YIAKTE (1981 —), F T HRIRAL, HH0T W + AF L A
RKIBAT ST EERN T YRR

Distribution network reliability assessment based on Bayesian
network and blind number
CHEN Jiqun,ZHAO Shugiang, MA Yanfeng, HHU Yongqiang

(School of Electrical and Electronic Engineering, North China Electric Power University , Baoding 071003, China)
Abstract: Aiming at the original parameter uncertainty of reliability assessment,a distribution network
reliability assessment method based on Bayesian network method and blind number is proposed,which
adopts the blind number theory to deal with the original parameter uncertainty and takes the reliability
parameters and indices as blind numbers. Compared with the conventional reliability assessment methods,the
proposed method can obtain the range of load or system reliability index and the corresponding credibility
by the simplified blind number calculation to reflect the comprehensive influence of parameter uncertainty
on the reliability index,and can also identify the weak parts of distribution network by the specific bi-
direction reasoning of Bayesian network. Case analysis verifies the effectiveness of the proposed method.

Key words: electric power distribution; reliability; assessment; Bayesian network; blind number; uncertainty
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