P 000 http://www.cqvip.com]

¥35% FEeH
200754 16 H

Vol.35 No.8
Apr.16, 2007

(MBS XFHEEIARTER, & HS 330029)
WE. 2B B e B BB AR, 45 A e )58 A, 3k T —FPIK 2 4 4 B 4eed T 0 K MRAE 53k
AT AR I T 1R AR RAZ MR & AT AT, BTUREASE—R LA LAHMRATE
BASAER A, EARIE AT RRA AR, BB RA —A ZAUY Sl TR 0 EAPERAT T BiE, 0t R AL
5 R R A BATE K 0BG T R4 RAT T R, B9 T A R
LR RIRCRSK; RS TR

An interval approach for evaluating isolated generating system reliability
SU Hui-ling, WANG Chun
(School of Information Engineering, Nanchang University, Nanchang 330029, China)

Abstract: Based on the description of the uncertainty of prime parameters about generation system using probalistic method and
interval operation, an interval evaluation method, which can take into account the uncertainty of the parameters and is able to give all
possible solutions, is presented for evaluating isolated generating system reliability. The effectiveness of this method has been proved

using a test example. And the comparison between point evaluation and interval evaluation is made as well.

Key words: isolated generating system; interval analysis;

FESHKE. TM7IS XEARIRE: A

0 3IE

wEREEREATEENITTEEZAPMN: HE
WEOT R R . s T v R E AR K AR
BREREATEM TR ST B R YA
BUEMK I A RKLE, RARKAGKE 2
P& ERBERENENER, KA ENAK
FRTRIREME, B, MR ESR AT A 2R
R, BN RIRRFFFEN A5 E BIR KR
GERTREMEITRHR, R THAEERTRLE
RIBENLEE, S#EtorEmL, 2 MAEHREE
BHRE. ERETE R R RGEEENA
HaE X KB R AT RN, B RS RRK
LB RFERRNRE. ERTED, FHSH
A RE B A GE i BORL R R BRGE TR E DL K3 s PR
RIBITAEFNA LTEERHEHE™ 7. Hst,
R ) B 2% B AT SE P B A RO R I IR IFE 1T R R Y
Gt LA, B—FHME, TRER-EEA
s FF AR A R AR B R R BAT P SEE

ESWR: TEHAHLFT T LA E (20054

MERG:

reliability evaluation

1003-4897(2007)08-0027-04

SERVHE, SH—UME, ERESFEN. i,
SR P X R 500 T B 400 BT AL B 6 Rl AT 4t R A
I [ o s 78 % ) LR AR A T PR LR 24 1™
Rl B SR P X D EAT R R R PT SE M VP A SE A A 5K
(798

SR (4, 5] 530k (6] 4 Al $R H T RAX A 734
EBATIL R R AT IRV 5 R R Se T
flfi. AXGEEKEBEMEERGMBITITIE,
BT AT XA AT LR R A AT SRR
1 771 FT R TR R SRR A K AR,
TEOCELA BT R B RSP DA LR
HOMX [ E A XA 7455 IR .

1 XEHEXEEHE

EHTRABEER, N TaEHEN, X,
X, € R, RAEHIK, EHRLFM x, <x,> W
A — MR IEBEEH

[X1=[x4,x,]1={x€ Rlx, Sx<x,} (D

itl:’:l: -an; Xxpﬁ%”ﬂglzrﬁ]ﬁ Xﬁg_t\—Fﬁ/'ﬁ ° % /de:/rup


http://www.cqvip.com

-28 -

P 000 http://www.cqvip.com]

Red

i, X RO S .

Kl £ LT AR RAKEBRESIEA

IR - % & K A # [X]=[x,.x,]

[Y)=[Y4s Yool € IR, MK IY N E AN Sy
[XT+[Y]=[x4 + Yans Xpp + Vi) (2)
[X]-[Y]1=[x4 = Yup> Xup = Yan] (3

[X]-[Y]=[min(xy, Yg, Xg0 Yap» Xup Yain Xup Yup )>

max(xdnydn’xdnyup’xupydn’xupydn)]

(4

[X1/Y1= %y Yo I [1/ Yy 1/ 951 502 ¥ (5

2 MIkBAHTENREIFERE

PSR o T S X VA R I 1 B

e RERGR R AL SRR R, B R
R AL AT SEVERE UM R 8 S AT R MR RUAR 4
FERE SRR S, BIRT VRS — R ATt
R SCRR (TR R AR SR F R KB4
FORTSEMERERY, A SCAE LR b BRAR AT SR M R

AR EER, HFEAFERNFEAELKENAR

XEEER. AR EERRSEARTIEHIN
MEMFR, REBHAMEERSRERGEX EE
BRAFBAESANMITEH, BRKBERAXIE
WMER, HRITRBRATEEXEEME.

- PISL R BBARGE AT SE M X RV TR A RE
R b5 AEFERHEARERY, AR,
EX AT E ARG, BEMEX AL, BT
MiEEHEXHEHE. UTAHEBRAAIEEX
]G BB A . »

0)@4kﬁﬂﬁﬁii1ﬁﬂ“k%m%%
AHAAEN G BEFEEREN [¢], BEE N (1],
WA AR (6) THER B A X AR /R R LA
Bz, i, X. P. P\ fRF GRRRK

HAGEAR. HUHE. RIEE, HEHR

K BRI

[P(X)]=1-Iq,]

[P(X =C))]=[q,]

[P*(X =0)]=1 o

[P (X =C)]=[q,] - (6)
[f(X =0)]=-[q,1/[r,]

[f(X =C)]=1[q,1/r,]

[F'(X=0)]=0

[F'(X =C))=[q,1/r,]

(2) ERSLHL AT AT AR Y.

MBS

MAEEE, MAATUEERKEEIARE, FHi
ABRAEER AL &5 TR H IR A
%,

WANERBBE

[ mugwnaRamss |

[ musnmpas |
1

[ HREERgERERER

: M

[ HEssraRmashr |

B 1 2B RS HEEREITFEER
Fig.1 Flow chart of generating reliability
interval evaluation
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Tab.1 Outage chart of 40MW generator

s FERE/MW BURER BRI AL

0 0 [1.000000E-00 , 1.000000E-00] [0.000000E-00 , 0.000000E-00] [9.100000E-01 , 9.700000E-01]

1 10 [3.000000E-02 , 9.000000E-02] [1.052055E-03 , 4.734247E-03] [0.000000E-00 , 0.000000E-00]

2 20 [3.000000E-02 , 9.000000E-02] [1.052055E-03 , 4.734247E-03] [0.000000E-60 , 0.000000E-00]

3 30 [3.000000E-02 , 9.000000E-02] [1.052055E-03 , 4.734247E-03] [0.000000E-00 , 0.000000E-00]

4 40 [3.000000E-02 , 9.000000E-02] [1.052055E-03 , 4.734247E-03] [3.000000E-02 , 9.000000E-02]

F2 RBREFWER
Tab.2 Outage chart of generation system
Fs  BaEEMW ARgE BRI By R

0 120 [1.000000E-00 , 1.000000E-00] [0.000000E-00 , 0.000000E-00] [0.000000E-00 , 0.000000E-00]
1 110 [1.000000E-00 , 1.000000E-00] [0.000000E-00 , 0.000000E-00] [0.000000E-00 , 0.000000E-00]
2 100 [1.000000E-00 , 1.000000E-00] [0.000000E-00 , 0.000000E-00] [0.000000E-00 , 0.000000E-00]
3 90 [1.000000E-00 , 1.000000E-00] [0.000000E-00 , 0.000000E-00] [0.000000E-00 , 0.000000E-00]
4 80 [1.000000E-00 , 1.000000E-00] [0.000000E-00 , 0.000000E-00] [0.000000E-00 , 0.000000E-00]
5 70 [1.000000E-00 , 1.000000E-00] [0.000000E-00 , 0.000000E-00] [3.058267E-02, 3.828867E-02] .
6 60 [9.617113E-01 , 9.694173E-00] [7.217999E-01 , 9.319556E-01] [1.529133E-01, 1.914433E-01]
7 50 [7.702680E-01 , 8.165040E-01] [7.245918E-01 , 9.32562913-01] [9.174800E-02 , 1.148660E-01]
8 40 [6.554020E-01 , 7.247560E-01] [7.262670E-01 , 9.328312E-01] [1.5‘358(‘)7E-01 , 1.937713E-01]
9 30 [4.632307E-01 , 5.697087E-01] [2.947026E-00 , 3.745914E-00] [1.878667E-01 , 2:449000E-01]
10 20 [2.287307E-01 , 3.723087E-01] [1.507217E-00 , 1.992602E-00] [1.309223E-01 , 1.825377E-01]
11 10 [6.633233E-02 , 2.226470E-01] [7.551643E-02 , 2.678893E-01] [1.353700E-02 , 4.601900E-02]
12 0 [5.221000E-02 , 1.784800E-01] [1.234903E-01 , 4.331473E-01] {1.345500E-02 , 4.610100E-02]
13 -10 [3.791900E-02 , 1.350310E-01] [1.663703E-01 , 5.782236E-01] [1.611200E-02 , 5.564600E-02]
14 =20 [2.099033E-02 , 8.205100E-02] [1.875489E-01 , 6.438419E-01] [1.291867E-02 , 4.521000E-02]
15 -30 [7.689666E-03 , 3.803500E-02] [7.078703E-02 , 2.542044E-01] [6.114666E-03 , 2.319400E-02]
16 -40 [1.565000E-03 , 1.493100E-02] [4.137187E-03 , 3.992024E-02] [4.246667E-04 , 4.074000E-03]
17 -50 [1.128333E-03 , 1.096500E-02] [5.222766E-03 , 5.007732E-02] [5.060000E-04 , 4.842000E-03]
18 -60 6.143333E-04 , 6.195000E-03] [6.066392E-03 , 5.763284E-02] [4.083333E-04 , 3.945000E-03]
19 -70 [2.060000E-04 , 2.250000E-03] [2.308897E-03 , 2.207702E-02] [1.910000E-04 , 1.845000E-03]
20 -80 [1.500000E-05 , 4.050000E-04] [3.083835E-05 , 7.119123E-04] [5.000000E-06 , 1.350000E-04]
21 -90 [1.000000E-05 , 2.70000E-04] [1.005589E-04 , 2.634608E-03] | [6.000600E-06 , 1.620000E-04]
22 -100 [4.000000E-06 , 1.080000E-04] [4.982356E-05 , 1.313043E-03] [4.006600E-06 s 1.()80000E-04]
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Tab.3 Reliability interval indices of generation system
L B RME BENE M E/MWh R (KR . £ RFLERf /b
EREIE7AN [3.791900E-02, 1.350310E-01] [1.683400E+01, 6.964920E+01] [1.663703E-01 , 5.782236E-01] [0.000000E-00 , 5.604656E-00]
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