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shutdown cycle process
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Fig.3 Acquisition terminal element timing
state transition process
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Table 1 Reliability parameters of an acquisition system
% P
g POEEY BEERY
1 2 45 0.05
2 2 45 0.05
3 2.4 55 0.20
4 2.4 55 0.20
5 2.4 55 0.20
6 2.4 55 0.20
7 2.4 60 0.40
8 3 45 0.10
9 4 45 0.20
10 5 45 0.40
11 6 45 0.40
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Table 2 Reliability index of acquisition
system based on STS method

{)j BB} [E]/h P E/h S

1.174 8x10* 0.003 584 31.399 9 6.947 25
1.114 0x10° 0.001 167 9.348 6 1.869 71
1.197 7x10° 0.002 926 25.501 7 5.311 83
1.184 6x107 0.002 600 22.778 4 4.754 25
5.966 1x107 0.002 497 21.874 0 4.535 14
1.190 0x10® 0.002 539 22.189 0 4.593 97
5.954 7x10® 0.002 509 21.804 7 4.531 22
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Fig.6 Relationship between failure
probability and simulation time
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Table 3 Reliability index of acquisition system
with different threshold E

H{H E F, D/ (h-¥x™) P E/h S
1.85  0.045 22.033 0.0083 7231  8.17
1.83  0.044 21.388 0.0080 69.74  6.40
1.80  0.015 19.978 0.0025 22.19  4.53
170 0.013 20.559 0.0023 19.81  2.41
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probability and threshold
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Table 4 Reliability index of acquisition
system based on SS method

EiliL=2/€14 P E/h S
1 000 0.004 000  35.040 0 7.008 00
10 000 0.002 000 17.520 0 3.942 00
100 000 0.002 620  22.9512 4.826 76
1000000  0.002500  21.900 0 4.490 81

10 000 000  0.002 4999  21.899 1 4.543 64
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Table 5 Reliability index of acquisition
system based on enumeration method

e e P E/h S
=B 0.002 478  21.703 1 4.457 80
g 0.002 508  21.9729 4.564 12
By 0.002 509  21.980 1 4.568 39
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Reliability evaluation model of electricity information acquisition

terminal based on Monte Carlo method
WANG Jin', ZHONG Xiao®, FENG Longji’, CHEN Xiao', LIN Ziqi*, SUN Qiuqin’
(1. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210024, China;
2. College of Electrical & Information Engineering, Hunan University , Changsha 410082, China;
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Abstract : The reliability of acquisition terminal is crucial for the safe operation of electricity information acquisition system. In
this paper,the reliability evaluation model of the electricity information collection system is established, including the outage
model of the acquisition terminal, the multi-dimensional feature factor association failure determination model and the risk
assessment method. Sequential Monte Carlo method and non-sequential Monte Carlo method are used to evaluate the risk of the
instance ,and experimental results demonstrate that sequential Monte Carlo method is more suitable for the risk assessment of
electricity acquisition system,since it adopts time sampling technology and can simulate the acquisition system on the time axis.
Furthermore , multi-dimensional feature factor correlation model is adopted to judge whether the electricity information
acquisition system is invalid and the relationship between the risk index of the electricity information acquisition system and the
threshold value in the multi-dimensional characteristic factor correlation model is studied. Then the relationship curve between
the risk index and the threshold value is obtained. It can be concluded from the instance that the optimal value of the threshold
value is the inflection point in the curve.
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