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Failure rate model for optical fiber cable in electric power communication network based on
Weibull distribution function
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Abstract: During the process of reliability evaluation in electric power communication network, the main problem lies in
quantization and calculation of the reliability of optical fiber cables. In order to solve the problem, a probabilistic
distribution model is established in this paper, which is applicable to failure rate analysis of optical fiber cables in electric
power communication network, based on existing three-parameter Weibull distribution. By consulting the relevant
National and Electric Power Industry Standards and the characteristic indexes given by the main cable manufacturers,
three new influence parameters are proposed as deformation parameter, structure parameter and time parameter.
Limitations of existing data can be improved by using an algorithm that consulting traditional golden section method and
an approximate method for parameters fitting of maximum likelihood estimation, then value ranges of these parameters
are calculated. This model can reflect influence of different factors on the reliability of optical fiber cable. Experimental
results have proved that this model is practical.
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Table 1 Relationship table between rated tensile strength
or allowable pressure of optical fiber cable and

deformation parameter
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Table 2 Relationship table between linear expansion coefficient

of optical fiber cable and structure parameter
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Table 3 Probability table of time parameter’s value in range

[ 4, B] on the condition that sets number of sample data

and value of structure parameter are corresponding
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Fig. 1 Failure rate distribution curves of optical fiber cables in

electric power communication network of given area
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Table 4 Parameter values table of failure rate model based on data of OPGW cables in operation from electric

power communication networks in different areas

Bk i (ox A2 L o AR L) Jedi Ay PEEHBIEE ) W25 SEBRIZATIN [W)/4F RS Hd S M e
A -T OPGW 2002.10 6 9.167 605.082 4.596
A, -L OPGW 2002.03 6 9.75 604.477 4.592
A, -w OPGW 2003.08 6 8.333 605.948 4.603
B-D OPGW 2005.10 6 10.167 604.071 4.588
E -S OPGW 2002.09 6 9.25 604.996 4.596
E,-H OPGW 2005.05 6 10.583 603.640 4.585
E -1, OPGW 2000.06 6 11.5 602.661 4.578
F-1 OPGW 2002.06 6 9.5 604.737 4.594
I,-R OPGW 2002.06 6 9.5 604.737 4.594
I,-E, OPGW 2007.09 6 8.278 606.032 4.603
K-E, OPGW 2008.03 6 7.805 606.523 4.607
L-N OPGW 2006.04 6 9.667 604.590 4.592
P-0, OPGW 2009.09 6 6.292 608.093 4.619
P-R OPGW 2003.03 6 8.75 605.515 4.600
P-M OPGW 2008.01 6 7917 606.406 4.606
O -E, OPGW 2002.03 6 9.75 604.477 4.592
0-U OPGW 2007.05 6 8.583 605.715 4.601
S, -V OPGW 2004.02 6 11.833 602.343 4.575
T-Ww OPGW 2007.08 6 8.358 605.949 4.603
W —R OPGW 2007.05 6 8.667 605.628 4.600
W -8, OPGW 2004.12 6 11.000 603.207 4.582
Y-E, OPGW 2007.03 6 8.833 605.456 4.599
Y-2, OPGW 2000.10 6 15.167 598.883 4.548
Z =S, OPGW 2005.04 6 10.667 603.553 4.584
Z, -8, OPGW 2003.09 6 8.25 606.034 4.604
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Table 5 Parameter values table of failure rate model based on data of ADSS cables in operation from electric power

communication networks in different areas

JCIER o AR I AR ORI BUaHIIEE ) IR (] 24 SEBRIZAT I A)/AF WASH d K c
A -B ADSS 2000.08 4.8 11.333 601.589 4.569
4-C ADSS 2000.11 4.8 11.083 601.849 4.571
A-T ADSS 2009.05 4.8 6.583 606.546 4.607
A4, -w ADSS 2001.10 4.8 14.167 598.675 4.547
D-E ADSS 2000.12 4.8 11 601.935 4.572
D-E, ADSS 2003.04 4.8 8.667 604.356 4.591
E -0 ADSS 2004.11 4.8 7.083 606.000 4.603
E, -1 ADSS 2008.03 4.8 7.75 605.335 4.598
F-E ADSS 2002.03 4.8 9.75 603.232 4.582
G-H ADSS 2002.09 4.8 9.25 603.751 4.586
1, -J ADSS 2002.11 4.8 9.083 603.924 4.587
I,-N ADSS 2004.09 4.8 7.25 605.826 4.602
K-H ADSS 2003.03 4.8 8.75 604.270 4.590
L-H ADSS 2003.12 4.8 8 605.048 4.596
L-M ADSS 2003.10 4.8 8.167 604.875 4.595
L-V ADSS 2004.09 4.8 7.25 605.826 4.602
M -1, ADSS 2007.10 4.8 8.208 604.859 4.594
N-0Q ADSS 2001.09 4.8 14.192 598.649 4.547
N-0Q, ADSS 2005.03 4.8 10.708 602.265 4.574
P-L ADSS 2003.06 4.8 8.5 604.529 4.592
P-V ADSS 2010.05 4.8 5.583 607.583 4.615
O -R ADSS 2008.08 4.8 7.358 605.741 4.601
R-G ADSS 2007.04 4.8 8.692 604.357 4.591
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