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Hybrid algorithm for reliability evaluation of distribution network based on
element hierarchy and power accessibility
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(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: This paper proposes a new reliability evaluation method for distribution system to solve the problem of
repeatedly passing through the network topology. Element blocks and load blocks are established with switches as the
boundary. Element level and switch hierarchy are proposed to determine the location of the protection elements, which
can be combined with highly sparse equivalent branch connection matrix to fast analyze the accessibility between load
and power or backup power to establish equivalent load failure result type list. Then the failure element is simulated in
MCS and by analyzing which block it belongs to determine the type of load, the failure frequency and the failure
duration time are counted to calculate reliability indices. The weak parts of load points and system are identified through
the failure time and the failure power supply of related component. The reliability assessment results of the example show
that the algorithm can correctly and efficiently calculate the reliability index and is suitable for complex distribution
system reliability assessment.

This work is supported by the Specialized Research Fund for Doctoral Program of Higher Education of China (No.

20110141110032).

Key words: reliability assessment; element level; switch hierarchy; accessibility analysis; weak parts

0 33

He B ARG ER R L AR S S R I 4l
S T R GER BB LI BT, FEnT FEE
SEPRIL T A D RGN Gk Bas AT R 4
VRIS, FETA R R, 80% LB H
L ARG RIC AT B S 3 o Bt P o i e

EEWB: a5 ¥RMTFHLELAHAFALA A
(20110141110032)

AIEEPEEOR ISR, ATAEMEDEAL LSS AT HE
PGS T FEL P et MRl L AT ) S

B F R K H R AT SE PR DAL 7 RS
Z81E KR R BB V% (Monte  Carlo  simulation,
MCS) . TR AR 47k 1 B G e e 20
43 H1i2:P)(Failure mode and effect analysis, FMEA)
FRAZ AN, SR RS Rk,
WIRHE I R G AT RE R e Fdhe, BTG H
B Ai0R N B T | B 7 N
£ FMEA [F13E0 I, P48 Sl e I 24 S Mg e Ak



EE, 55

T Iul RGN AP AT A PE ARG R T SEVE VG TR & A -23 -

F A7 PR S IR I HL R AR T RV VEAY, (H R ARRE IR
P AR R GE AT St fiabn . BNk o
AINE SR R A R 6 PR T B S /N 1
R/ NESET, (B ES EA R G e N AN SN
HETAC RSN [A] o SCHR[15] 45 Gk VA LR MY
CRAEARYE, M) PR £33 U3k 1 S BULC, R A P A5 ek
P2y b Syl O o T BT S AT R, TRk
ER e AP TSR ] Tpu B LR L) M = BA e
e SO0 A s A i W 1) S M R U 9 -5
AR R B s SCHR[18]RF LI U I 4% e P
AHTE LR G5 T SEME O [ IR R G g9 5

5 L DR R S P (180 S e 1 B A7y 5 PR
P DAY A A T B A 1), SR 191K A T
AT GINECH AT FEPE VAL R, T i S AR
B, BEA RGBT M bt TR . (AT
DATR JU Al e 1) S0 FL 9 e A 4 el ST AR
B, APERE R E R 2) 77 BEAE i S 40l {ir e
RGBS AN, T AN BE B A W sh AR T ORI
B 3) BE BN I, BT R AR i
B XS T A 2B R R, IXFEAEE T %
BN R 2R . 4) ASEERT R S8 1A I R AR
HIGERY

ARSCHR T i SR TF SR A A
4 1) L P S0 D00 8% B AR 402 ) T PR 2R 5 ] S
it B S T RUE L R G IO 20 X R B 231X
MR TOAF SR T 02 G e 5B B sh 1R DR G
TUIFIIALE, BB RO B IR B, L
Y5 RT 3 EE 6 20 AT JEE T T e A7 T B R A
2%, AT R0EE G0 AL 0 T I 45 4h s AR JE SR MCS
AL TOF b e, HEAE RAIRE TR g B
MBI, SN s DA AL o F S i )
Tors TS, $ T IO R G A SR R AR 1 A
TP 32 DU 2R S W R A, HERE R
GEE IR . GBS, BAIE T SE L
PRI

1 ALEMES

1.1 BIARBERZSX

SERRAC H RS T O Te R AR b, IF A
REAE 22 490w A T o 2 i e o B 0 TC FE R GiX —
R ASCLLEL 1 I i 1 B SR e R Sk 43,
BFI AN FE AR A S EAS T AR5, DA 2% R
B 25 P9 A T ST 43 X o B R B~By R s T i 2%,
Li~Lpp #oRmigk, T~Ts KRR, Fi~Fs KRB
Wres, LP~LPs £nfifar, N/O KIRELEIFR, S
FoRBRE TR

Block; 6

1 & R ARGTIAEL fa

Fig. 1 Simple radial distribution system
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