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Reliability Evaluation Method of Distribution System with Distributed Generators
YU Jianming, FENG Yamin
(Faculty of Automation and Information Engineering, Xi’ an University of Technology, Xi’ an 710048 , China)
Abstract: The reliability evaluation method of traditional distribution system is unable to satisfy the cur-
rent research. This paper proposes a method based on Monte Carlo method to evaluate the reliability of
distribution system. The method numbers the load nodes, and the processing algorithm of islands and ele-

ment malfunction is used to calculate the reliability Indices of distribution system. Testing system proves
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that the method is accurate and fast in calculation and easy to simulate different topology network.
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Fig. 1 Radial distribution network
1.2 DG HABHINERRITE
FE X PDG Jg DG 1HUE i D3, TTF IR H
TARSIE], TTR g 4 Bl Sk 8], TTS g e e Bl 2
1]

YEEEY: R, B #2057 o o S B Zh Ak A BB & . E-mail: jianmingyu@ xaut. edu. cn,



ARHEN , 55 < 5 o3 A e PR A IC R 0 AT SRR AL DT I TS

451

1) DG fyn] SEPEAE Y
fBE DG HLAL n G/NEEE DG AL, X4 5/
0 DG R PPIRZAS PSR PR, DLIET 2,

I TR LA CF RN

K12 DG PR AY
Fig.2 Two-state model of DG
2) DG it Th %
@ B /N DG LEIRE FR IR I 2 AR -
_ {1 ------ O0<su<a%
Qeeeen a% <u<l
2, 1 A0 433138 DG ALTFIE & TARRAS Al b
BRARTS ,a% Sy DG IE K 217 [H] 5 4 5Bz A7 I [A]
M, u ATELO, 1] B350 Y BEHLEL .
@ 5 DG 78 7 IRZS T L2 [H]
Ty = {_ 1/ A Inweeeees T =
— (1 /) I T =
U Ao e 2390 0 DGR AR FIE S 2,0 Ol
FELO, 1] X550 i BEHLEL
@ DG 7E TTR M th XT3 P, o
Ppoeeeeee T =1;T,, = TTR

T])G
PDGX ...... T=1;TD(; < TTR

TDC) ...... T = O;TDC < TTR

OQeveees 7 =0;T,. =TTR
3) DG HLZH fav i %
15 TTR N DG HLAL I i tH D500 -

PH‘L?H = z Puul'i
i=1

1.3 MBHETTE

1) HiRPAl

PRE A DG A H D 55 A PG 6 Ay S
WREKRS N

D L < Pyy
AR L ARy AR AT, 0 B8 BT R/, D o R Y
FITAT B Ao pe ZH RS0 X3

4 DG HLAL Y i i 2 /0 F I N 9 97 (i
I, T ZE IR 224 1) B A ARG A2 IR 5 PN B - 1Y)
TR o AT LAY SR N i/ MIIBR BT

2) {EAAS

S8 SCHAATE -5 A A B 17 A A Y S
TR o 5 m AR SRR I S 17 0 -

Py, = 21,0]. X Lj
jeM

A w; g U R R R K MO ER m 2k 0 3
WAL 1 B A D AT s 2L B DX ek

AR 73 SIS DT R R/ INRGE 2551 S5t
ML 5 DG i Hh AN A 2 RO o0y 4
UK 122570 S ek DX sl fep R R LR SR
1.4 EEMTEETEEE

1) AR EAT R

R Wi e o WA | B B T 0% AL A A AR AR %
DG B A B S0 1 A e 6 52 ] 417 50 1) 1 A7 2k %

H R
A=Al +A2
l_/\l X1l + A2 x 12

A

K, AL A2 23 5O AT RO SO EAT LR B Y
B 0L A 02 3B AT AT IO B B AT Y
BB A SIS 18] 5 A 33 e 2R B A B 3 50 3T 3R
Ji £ B AT A B S 1)

2) T QL T 45 PR A

Helel 1 B 28 3R DES R RE AL

@© FHLmHFEX

K25 BB 55— 47, 2500 SRR 1
AT A RS B 5 DN 3 AT, A% 0 SR L B
MR AR S = AT . AR R -

1 2 3 4
F=[1 2 4 6]
1 2 2 5

) HoAt 2R % A TR X

Sl C 2Rt B E 9 A 3T e (W e
BE T A ) 2 8] ST R B RCRE o KR B Y A
AT, BRSSO LG g T A AR AT A
AL B BT A RO 5 = AT, i C ARSI
1o HAEFEAZER N
56 7 8 9 10 11 12 13 14
1 246 8 9 6 8 9 10
1 2253 2 2 1 2 1
00002 3 0 0 0 O

3) fgaf A BB AT AR R ]

@ T A LB Y IE R B AT ) TTF

TTF, = - (1/))Iny,

PN WK @ IR u, 7E[ 0, 1] B35 A1
IREHLEL

@ ) TTF Fe/ ML, TR R SR X R Fry 28
KA . TR B SRR AE S I A] TTR

G =



452

VU2 BT R 22741 (2013) 55 29 545 4 )

TTR = —t; x Inv,
2,0 R B T Y B S I R] 0, A TE
[0,1] E¥5 50 A 0 BEHLEL

4) ffar S Al PSR T

Xk FBERN R, MRS oot
AR A 57T S A FELR R N RS R[] T

a) M i=1 I, 2% | FrEeiy 0 o 5 A 1
N F(3,1) (F(3,1) 24 F 55 =175 5
XL B AT A ) A5 FL, AR LI TR S R i 1 1Y
BB SIS TA] TTR 5 4% 670 fif At A9 452 H IS [ 0 A
2 HL R B S RN AT R ) T RS SR S B IS A
RIE

b) 1 <isk W, 4k i Fir B i AT sy 17 £
HOFQ2,0) B s [F(2,1) +F(3,1) - 1145, 1
PRI R R i @ SR S IR TTR , 2kt « LA I
P18 570 77 5 P DO A2 AR v, A% IS ] Sy il 5 s 2
IF ) TTS 5 Hog B far i 04 457 H I 8] e 23 A 20 i 1Y)
fy 1 2y R0 67 A et 1) T LR SR B S AR E

) M i>k I, Rk A BB B 2k A o SR
b ATEERZ b

@© G(4,1-k) #0 W], Rk Rk 6 BT 76 1 43 52
TR AR MR B © Z e e A HAb i fr . i T o9
AU IR AE 10k b, PR R 26 3 @ BT AE 43 52
Rk BB LR ¢ AR AT G(2,i - k) —H
B HA L PR EIE N A [ G(2,i-k) +G(3,i -
k) =145, A5 v g ]y 4R 0 A A8 52 It [
TTR; U RELR I © FITTE 73 SRR L 2k i @ S 5 20t
LR RLG(2,i-k) -G(4,i-k) JRfTRLG
(2,0 —k) = 1]y vy WP St e, A5 v s ] Shy i s
B SN [E) TTS 3 HAR A S AN HL o

@ G(4,i-k) =0 B}, Bk R L B BT 7 1 53 3
RARAEMU L B ¢ ZFCA Hof i fr sl i 300 A
S IRHEAE R b, Lk B4R I @ T £ 43 S it
2k IR % I AT A G (2,0 - k) —H F
HOR R B e A LG (2,0 - k) +G(3,i -
k) — 15 S (] S 2R 8% 0 (B 0% 52 Bk (1)
TTR ; HAR i faf s AT H
1.5 HiEmE

AR B AR UL 3

2 BHISH

L) IEEE-RBTS Bus6 %5 4k F47 i,
Bl 4 FiR izl R 50— A 23 A1 8830 474
B 14 ASWTEE A 22 B BTG 13 e e 2 4>
DG HL4L, 4% 20 & DG, 4 DG 4581 0.1 MW,

%E@ﬁ#%ﬂ%ﬁ%ﬁﬁ%ﬂ&%ﬂ

D S AT G

T AR
[ 15 el i T

!

[ BUR N A TTF, JFUF SN TTH]

T R4 R
5 15 TR

[ DG i 1 3 %

HEAT SRR
B S U =

=)

s
EE L LR

(IO 13 6% (=7 g p A e

Fig.3 Flowchart of the reliability indices calculation
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Tab.1 Feeder line data
BRI KPR /km LI
1 0.6 7,13
2 0.75 27
3 0.8 9,21
4 0.9 4,10
5 1.6 3,5,8, 15,20, 28
6 2.5 2,6, 18,23, 26
7 2.8 1,12, 16, 22, 25, 30
8 3.2 11,17, 19, 24, 29
9 3.5 14
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Tab.2 Equipment Reliability Data
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Fig.4 Network architecture of test system
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Tab.3 Load data
BT 5 G AMRE AT/ MW
LP2 e 0.180 8
LP5 —2 0.207 0
LP1, LP6 % 0.165 9
LP12, LP20 —2 0.1929
LP4, LPI5 % 0.263 3
LP7, LP23 =2 0.3057
LP9, LP21 = 0.283 1
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LP10, LPI3, LP17,1P22 % 0.158 5
LP8,LP11, LP16, LP19 =%k 0.155 4
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Tab.6 System reliability indicators
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