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Fig.1 The state-space diagram for two parallel trans-
mission lines with respect to relevant fault
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Fig.2 The state-space diagram for

two parallel transmission lines

FET 2 X6 17 P % AR 30 6 B hy
— ki) A A 0
Mmoo —ky 0 Ay
M 0 — ks Ay
0 M M2 —k4/4
kli=Ai+As,  kn=pa+ Ay
ka=pi+Ay, k= pmi+ s
A B, Al SR AT R GE R p) iR IA AN
Pl = ! (8)

M“k;h’(l+kf2+k{3)+l+ KL+ kL

¢
ki, :)\2/(,“2"'/\1),
bo=p/ (ua+Ay),  kio=p/ (i +As)
ke=ki, Ai+kis Ay, kp=koX +kisA,
V38 YR R ] (] A =R
tyrr= (Bl + By +BY)/|B’| 9)
Bli=knks, Bi= Aks,
B3’1:)\1k2,2, ‘B/‘:kl’lBl’l_/lelel_MZB}/]
RAE(3) (6) (8)(9), LAL G XU Inl 5 - 17 4 il
2 AR 1 T SEPE SR bR o 22, W] A5 4 ] S AR
PRA R R E AR

A= (7)

ki=A/ (,le +A,)

PPy
P="NT (10)
N- Py
At _ byrrr— t)/1TTF ( 11 )
e N- tl\{lTTF‘

AP N X CR I REAE R, N=10 a,(a,7#0) .
2 B

TBE L[] S 47 iy b, £ % 1 5 00 Rt 6y A O
T il A R A 0B ASE X IS A L O B T Y (B 4y
BHAA=0.01/a,A"=0.015K /a, u=0.49 IX /a,
O3 BB 1 FIZR I 2 Bz 47 s ask £ g (1) AH X A5
%4 0.0,0.1,0.2,0.25,0.5,0.75,0.8,0.9,1.0 551 & ,
Hoa =as, a, =a,, R (8)F(9) M RIZA % EA



16 & D8R

F25%

R4 ) X [ - A7 By v 2k AT SRR AR AR R ) =
0.000 400 00, #,/vr¢ =2 600.000 0(a). HHL(3)(6)
(10) F1(11) 3R 5 2 5 A 56 i 5 X 0] SF- 75 i v, 28 26 1)
A FEPEFE AR By H B IR R AN K 1 s

* 1 WERITH L KT R ISR

Tab.1 The reliability indices of two
parallel transmission lines

F% a,  as Dy twere/a Ap/% Aty /%
1 1.00 0.00 0.000 400 00 2 600.0000 0.0000  0.000 0
2 090 0.10 0.000 846 91 1250.1000 1.1173 -0.5192
3 0.80 0.20 0.001 300 00 820.6759 1.1423 -0.3422
4 075 0.25 0.001 600 00 699.787 7 1.1552 -0.292 3
5 0.50 0.50 0.002 80000 400.9828 1.2246 -0.169 2
6 025 0.75 0.004 30000 279.3431 1.3028 -0.1190
7 020 0.80 0.004 600 00 263.1854 13196 -0.1123
8 0.10 0.90 0.00530000 2357499 1.3547 -0.1010
9 0.00 1.00 0.006 00000 213.3333 1.3916 -0.0918
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Reliability evaluation of two parallel transmission lines

with respect to relevant fault
REN Zhen,LIANG Zhen-sheng, HUANG Wen-ying

(Electric Power College of South China University of Technology,Guangzhou 510640, China)
Abstract: The increase of power supply demand makes the transmission system overload possible,
especially that of two parallel transmission lines. When one line is in outage,the other may happen
overload with greater possibility,which may cause relevant fault. A reliability equivalent model of two
parallel transmission lines with respect to relevant fault and its state-space diagram are presented
for it by using the theory of Markov process. The reliability indices can be calculated according to
the state-space diagram. Case study calculates the reliability under possible relative frequency of
overload and compares it with the results by the conventional 4-state two-transmission-line
reliability model,which shows that the reliability equivalent model is practical and effective,and
that the relevant fault caused by transmission line overload has greater impact on transmission
system reliability.
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