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T H  
C I 

t Anh1 

T 
  t p trung  c u,  d ng   h ng  i v i  ng  trung 

 trong i n  ph i c a Vi t Nam.   ti p c n d a  vi c th ng  x  
  d  li u thu c t  th c t  v n   x    lo i b   y u t  b t ng. L a 

ch n   t   h p v i      h ng theo th i gian c a ng   
ph i; trong     l a ch n   b  Weibull do   c m  h p. Ph n 
m m Matlab c s  d ng     tham s  c a  b  Weibull. K t qu  c a  
c u  m t  ti p c n  h p       h ng c a ng   ph i c a 

i n Vi t Nam  b   s  c  cho  ng   ph i . 
T    b  Weibull, ng  trung    h ng   tham s  c a 

 b  Weibull. 
1. T V N  

ng trong h  th  ng trang thi t 
b , chi n, tr c ti p k t n i t y hi u 
v   tin c
h ng c t b  ng trong vi c h  tr  ra quy t 

ng. Th c t  hi n l c h u h t ch  thu th p, th ng 
ng h  li u s  c  v  li

Xu  y u th c t  u s   t 
h i v i c a Vi t Nam. 

T ng h  cho th y ph u t
ng sau: 

V c: h  
s  li u th  c   p v  li u th  

V u  u l a ch n 
m  ph c t p c  m c
b   3] s  c  ng  

 c  d  li u th c s  li u gi  thi t [7,8,9]. 
t qu   c s  d ng ph  bi

h n. 
                                                   
1 Khoa  ; Email: levietanh@hdu.edu.vn 
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D t qu  c  a 
ch  p nh t v i u ki n Vi t Nam. 

u s  c b   
i. 

Ph u s  t n 
ch  v  s  li u th   m  r

t b   
K t qu  u v  p c

lu n, t      xu p, qu d  li u 
v  tham chi u ti p theo. 

n ti p theo s  i dung: Gi i thi u v   tin c y, 
t    a ch  

   li p v
i Vi t s   i k t qu  c 

n k t lu n. 
2.        H NG  D A   

B  WEIBULL 
 tin c y 

T n su t x y ra s  c  c a thi t b  a th  ti n tri n 
c c bi u  di n b ng cong b n t

 n ch
kho ng th i gian trong m t ho c nh u c  c  x y ra nhi u 

 y u do l n xu n khi 
ki m tra s n ph  h a  n v n 

 thu t; trong kho ng th i 
t b   h  i 

k  t c a m ng c p  cu i, th  hi n qua s  ng 
 h i gian. 

 
ng cong b n t  tin c y 

(t)
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2.2. T     
 

 
  

 (1) 
 thu n ti n s  u:   

  ng:   (2) 
 tin c y c  ng:   (3) 

 thu c  s  ,   d
 Weibull v i 3 tham s t h  s  n  th  hi n th i gian b t 

i gian b t n 
ph 3 h  s . 

 
 Weibull v i 2 tham s  

 th y: 
Khi  < 1: s  d t b   h m theo th i 

ng v u c n t  h  
Khi  ng h  h  d ng. 
Khi   x y ra s  c  ng v n hao 

a thi t b   
H  s   trong m t s   l  ng v   
a k t qu     s  c  bi i theo th  t 

 s   i m  bi i c a d  li   l
 li  i gian thi t b  s  

u qu  c a.  
 h  s  t  l    t c a s  c

 h  s  t  l   trong khi gi   s  g  s   th  
. Do di  th  gi i h n b  i 

 nh s  ng gi m theo s  gi m c a h  s  t  l . 
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2.3.    
    

c  n c ng cong b n t  y n ch y 
c l a ch  y  d  

c l a ch n  p nh t v i d  li  
 Weibull th c ch  ng 

t b . M t b  ng g n 
 gi  t b  ng cong b n t  

a ch  Weibull trong s  
  t b  i. 

2.4. Thu th   li u 
 th c hi u v  vi t s  c  c ng 

 Weibull c n thu th   li u. S  li c th ng 
c thu th p t  th c t   m t s  n l c mi n b c Vi t Nam 

- nh c  
ti  d  li u t  
m t b  d  li n x   ng 
th  li c li i, v i: 

ti: th i m x y ra s  c  c  d n m n v   c  s a ch a, thay th   c p 
n tr  l i (   

tri: th i gian th c hi n thao t c s a ch  c p n tr  l i   
c 

th  hi t s  
 c   trong ph n ph  l  

 
 

STT 1 2 3 4 5 6 7 8 9 
ti  60 66 85 89 135 166 212 259 336 
tri  15 190 52 54 100 35 154 128 70 

 
 

STT 1 2 3 4 5 6 7 8 9 
ti (n  11 21 66 90 111 151 153 155 170 
tri  10 7 10 49 26 60 41 91 44 
 

STT 10 11 12 13 14 15 16 17 18 
ti  179 189 196 198 207 212 212 213 235 
tri  10 23 7 19 14 65 34 12 63 
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STT 19 20 21 22 23 24 25 26 27 
ti  247 250 251 253 254 272 276 284 361 
tri  28 29 13 12 8 12 20 20 50 

2.5. i c a Vi t Nam 
 h  tr     li u 

th  s  c . Trong ph n m   
Statistics Toolbox Matlab p nh t v i d  li  

V i m t b  d  li    c  t, t  
  tin c . 

C ng: 
[parmhat,parmci]=wblfit (t) 
parmhat (1); parmhat (2); 
V i b  s  m x y ra s  c  ti  tr  v  

tham s  ng v i c  {a, b} c  
su t f(t) i  thi t   t qu  c s   

 

3. K T QU  THU C  
T  b ng th  s  c  i v

trong m   Statistics Toolbox c a Matlab cho b  
 d  li   c c  th   s  t  l     s   theo 

b ng th i: 
B ng 1. Th  s  t  l   s  ng theo 

 p 35 kV 
           l 

 1 2 3 4 5 6 7 8 
 0.0056 0.0053 0.0046 0.0121 0.0023 0.0027 0.006 0.0023 
 1.8581 2.9755 2.6595 1.3505 3.7369 2.3033 1.2494 3.4059 

B ng 2. Th  s  t  l   s  ng theo  
 p 22 kV 

      l 
 1 2 3 4 5 6 7 8 9 
 0.0047 0.0051 0.0056 0.0083 0.0042 0.0035 0.0019 0.0022 0.0024 
 2.4657 1.9716 1.6006 1.5346 4.3299 1.5652 2.3177 2.235 2.9468 

T    ,  c ta s   tin c y c a t
ph   tin c y. 

 tin c y:              (4) 
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Vi   tin c y s  c nh ng 
m  vi c v
ph  kh  c h i sau h ng s a 
ch a, b  ti p t c v n l n g p h p theo.  

S  ti n tri n trong th i gian trong ph n t  t chu i th i gian v tfi 
=ti  ti-1 (Kho ng th i gian gi a th m g p h  l n th  (i- m g p 
h  l n th   i gian s a ch a tri. V  tfi i c ta s  

  tin c c c a Dub (2008) [10] 
a.MTBF- th n s  c : 

  
(5) 

V i n  l n l y m u ng  
b.  -  h  

  
(6) 

Sau kh c b ng th n s  c  
 h  ng v i t  

B ng 3. Th n s  c  MTBF 
 h  y c p 35 kV 

           l 
 1 2 3 4 5 6 7 8 

MTBF 34.5 21.6 16 22.7143 61 57.125 52.4286 84.2 
 0.0289 0.0463 0.0625 0.044 0.0164 0.0175 0.0191 0.0119 

B ng 4. Th n s  c  MTBF  
 h  p 22 kV 

             l 
Ch   1 2 3 4 5 6 7 8 

MTBF 13.46 44.5 22.57 31.4 31.17 49 53.636 24.783 
 0.0743 0.0225 0.0443 0.0319 0.0321 0.0204 0.0186 0.0404 

c.MTTR th i gian s a ch  
 (7) 

d.  su t s a ch a  
 (8) 

c b ng th i gian s a ch
t n su t s a ch a  ng v i t  
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B ng 5. Th i gian s a ch n su t s a ch a  
p 35 kV 

            l 
 1 2 3 4 5 6 7 8 

MTTR 1.6625 2.68 2.9511 1.0595 1.2889 1.95 1.6 1.1467 
 0.6015 0.3731 0.3389 0.9438 0.7759 0.5128 0.625 0.8721 

B ng 6. Th i gian s a ch  
n su t s a ch a  p 22 kV 

   l 
 1 2 3 4 5 6 7 8 9 

MTTR 0.4981 67.544 0.5464 0.6567 1.4889 1.8621 0.5803 0.5899 7.7375 
 2.008 0.0148 1.83 1.5228 0.6716 0.537 1.7232 1.6953 0.1292 

 nh  
P- t t t                (9) 
Q- t s  c          (10) 

c b ng th t t t s  c  Q ng v i 
t  

B ng 7. Th t t t s  c  p 35 kV 
      l 
 1 2 3 4 5 6 7 8 

P 0.954 0.8896 0.8443 0.9554 0.9793 0.967 0.9704 0.9866 
Q 0.0459 0.1104 0.1557 0.0446 0.0207 0.033 0.0296 0.0134 

B ng 8. Th t t t s  c  p 22 kV 
            l 

 1 2 3 4 5 6 7 8 9 
P 0.9643 0.3972 0.9764 0.9795 0.9544 0.9634 0.9893 0.9768 0.9282 
Q 0.0357 0.6028 0.0236 0.0205 0.0456 0.0366 0.0107 0.0232 0.0718 
T  k t qu    tin c y s  

c nh ng m  c v
 kh  

c h i sau h ng s a ch a, b  ti p 
t c v n l n g p h i vi
s  v  th n s  c , th i gian s a ch n su t s a 
ch y c  t u ki n ti  u 

p theo v   tin c y c a h  th  
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4. K T LU N  NG  TRI N  
a c

ph n t  c a m t s  i. B ng ph n m  
t xu t hi n s  c  tin c y 

  c  d  li u th c t  
thu th c. t lu n r  l c ki m nghi  
hi u qu   s  d ng cho nh u ti p theo. C  th  c t qu  

  tin c y, ng, 
thay th , d  t b  ch v i. 
c u ti  bao g m  gi  c  Weibull 
c  th   i quan h  gi  i chi u 

ng. M ng ti p c n v  
c m t s  k t qu   t c v  c n thu th p 

nhi u d  li u s  c  c n l  
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MODELLING FAILURE RATE OF THE MEDIUM VOLTAGE 
OVERHEAD LINES IN DISTRIBUTION GRID 

Le Viet Anh 
ABSTRACT 

This paper is to analyse and find out a suitable statistical model for modelling failures 
of  medium voltage overhead lines in Vietnam grid. Practical operation data is collected 
and filtered out in order to support modelling process. The Weibull distribution function  is 
selected to study the rates occurrences of the grid failures with aging. Matlab software is 
utilized in all calculations for parameters of Weibull distribution. The result of the study is 
an appropriate approach for modelling failures of Vietnam  distribution overhead lines 
and typical parameters for common distribution lines. 

Keywords: Weibull distribution, medium voltage overhead line, modelling failure, 
parameters of Weibull distribution.   
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