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Reliability of Whole Circulation Process for Pork Product
Based on GO Methodology
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Abstract. In order to improve the reliability of the whole circulation process about pork product, GO
methodology was applied in the reliability research. First, the structure model of the whole circulation
process about pork product was built up, and the influencing factors of each step, including pig-
breeding, slaughter-process, storage-transportation and sales, were diagnosed. Secondly, with the GO
methodology the whole circulation process about pork product was transformed into the GO chart, and
then the failure probability of influencing factors were determined by the method of frequency statistics
and fuzzy analytic hierarchy process and the process reliability was calculated in detail. Finally,
reliability of the whole circulation process about pork product was analyzed qualitatively and the
importance degree of minimal cut sets was calculated so that the main factors influenced the reliability of
whole circulation process about pork product were determined. The quantative and qualitative methods
were compared and the result showed that the GO method had effectiveness and superior performance in
research on reliability of the whole circulation process about pork product.
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Fig.1 Analytical flow chart of system reliability

based on GO methodology
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Fig.3 GO chart of whole circulation process for pork product
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Tab.2 Judgement matrix of influencing factors in slaughter-process step
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0.50,0. 50
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0.85,0. 80
,0.50
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Tab.5 Failure probability of influencing factors in
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Tab.6 Reliability calculation result of whole circulation

process for pork product

fEom IR | F9W R | ER R
1 0. 942 20 0.958 39 0. 841
2 0.954 21 1 40 0. 982
3 0. 899 22 1 41 0. 940
4 0.876 23 1 42 0.932
5 1 24 1 43 1
6 1 25 0.708 44 1
7 1 26 0. 854 45 0. 966
8 1 27 0. 888 46 0. 831
9 0. 955 28 0. 995 47 0. 985
10 0. 962 29 1 48 0. 946
11 1 30 0. 946 49 1
12 0. 930 31 1 50 1
13 1 32 1 51 1
14 1 33 0.971 52 0.973
15 1 34 0. 956 53 0. 907
16 1 35 0. 962 54 0. 699
17 0. 961 36 1 55 0.763
18 0. 965 37 0. 845 56 0. 828
19 1 38 0. 841
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Tab.7 Minimal cut sets and importance degree

Mg B NRIERT ST AR A HESE/ %
1 30 5.400 x 10 2 28.71
1 33 2.900 x 10 2 15.42
1 34 4.400 x10 2 23.39
1 35 3.800 x 10 2 20. 20
2 39,46 2.700 x 10 ~* 0.14
2 39,47 9.700 x 10 ™* 0.52
2 39,52 4.900 x10 ~* 0.26
2 40,46 9.000 x 10 ~* 0.48
2 40,47 3.240 x 10 73 1.72
2 40,52 1.620 x 10 ~? 0. 86
2 41,46 1.020 x 10 ~? 0.54
2 41,47 3.670 x 10 3 1.95
2 41,52 1.840 x 10 73 0.98
2 44 46 5.100 x 10 ~* 0.27
2 44 47 1.840 x 10 3 0.98
2 44,52 9.200 x 10 ~* 0.49
3 1,9,17 1.000 x 10 ~* 0.05
3 1,9,18 9.000 x 10 ~° 0.05
3 1,9,20 1.100 x 10 ~* 0.06
3 1,10,17 9.000 x 10 ~° 0.05
3 1,10,18 8.000 x 10 ~° 0.04
3 1,10,20 9.000 x 10 ~* 0.05
3 1,12,17 1. 600 x 10 ~* 0.09
3 1,12,18 1.400 x 10 ~* 0.07
3 1,12,20 1.700 x 10 ~* 0.09
3 2,9,17 8.000 x 10 ~° 0.04
3 2,9,18 7.000 x 10 ~° 0.04
3 2,9,20 9.000 x 10 3 0.05
3 2,10,17 7.000 x 10 ~° 0.04
3 2,10,18 6.000 x 10 ~° 0.03
3 2,10,20 7.000 x 10 ~° 0.04
3 2,12,17 1.300 x 10 ~* 0.07
3 2,12,18 1.100 x 10 ~* 0.06
3 2,12,20 1.400 x 10 ~* 0.07
3 3,9,17 1.800 x 10 ~* 0.10
3 3,9,18 1. 600 x 10 ~* 0.09
3 3,9,20 1.900 x 10 ~* 0. 10
3 3,10,17 1.500 x 10 ~* 0.08
3 3,10,18 1.300 x 10 ~* 0. 07
3 3,10,20 1.600 x 10 ~* 0.09
3 3,12,17 2.800 x 10 ~* 0.15
3 3,12,18 2.500 x 10 ~* 0.13
3 3,12,20 3.000 x 10 ~* 0.16
3 4,9,17 2.200 x 10 ~* 0.12
3 4,918 2.000 x 10 ~* 0.11
3 4,9,20 2.300 x 10 ~* 0.12
3 4,10,17 1.800 x 10 ~* 0.10
3 4,10,18 1.600 x 10 ~* 0.09
3 4,10,20 2.000 x 10 ~* 0.11
3 4,12,17 3.400 x 10 ~* 0.18
3 412,18 3.000 x 10 ~* 0.16
3 4,12,20 3.600 x 10 ~* 0.19

At 0.188 1 100
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Tab.8 Result comparison of two methods
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