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[ Abstract] In China’s shale gas exploration and development, skid-mounted equipment is typically used due to its ease of disassem-
bly, transportation, and reassembly. This equipment is often operated in high-pressure and high-temperature environments. As a re-
sult, faults are more likely to occur. To prevent production accidents and eliminate safety hazards, regular monitoring and fault diagno-
sis of skid-mounted gathering and transportation equipment are essential. Only relatively independent and discrete fault information is
typically provided by conventional fault diagnosis methods. The relationships between faults are not uncovered. In response, a two-
stage association analysis technique was proposed to analyze fault data from shale gas gathering and transportation skid-mounted equip-
ment. The relationships between faults and defect type distributions were identified, providing valuable guidance for equipment mainte-
nance and process optimization. It has been demonstrated through experiments on real data that the method proposed accurately identi-
fies the relationships between defect locations and the distribution of defect types in skid-mounted equipment. A new solution is provid-
ed for the preventive detection and optimized design of gathering and transportation skid-mounted systems.
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Fig. 1 Defect class acquisition flowchart
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Table 3 Partial test data of skid mounted equipment No. 19061

Bk 9% o 2 K5I RS b = 5 K
19061 88.9 mm x 10 mm/L360N 2023.7. 14 PG 19061-CS-PG-1F M 22 mm 1#25 3| - 15
19061 88.9 mm x 10 mm/L360N 2023.7. 14 PG 19061-CS-PG-2F M 13 mm 3#40 #| - 15
19061 88.9 mm x 10 mm/L360N 2023.7.14 PG 19061-CS-PG-6 WF P IY 48 mm 1#30 %) - 18
20099 88.9 mm x 10 mm/L360N 2023.9.1 PG 20099-CS-PG41WF M 45 mm 1#25 3| - 20
20099 88.9 mm x 10 mm/L360N 2023.9.1 PG 20099-CS-PG42W M40 mm 2430 F| - 10

R4 EBRPEGIEXEEMNIE (#BS)

Table 4 Defect location association rule table ( part)

SRHEH ] TR B
["1#-10"] = = > ['1#10'] 0.13 1.0
[2#30 #] -30'] == > ['1#30 ] -30"] 0.13 1.0
[2#20 %) -10'] = = > ['1#-5"] 0.09 1.0
['1#20'] = => ['1#30 3| -30'] 0.13 0.75
[M#-5"] = => [2#0] 0.13 0.75
["1#15'] = = > ['4#370"] 0.09 0.67
['3#10'] == > ['3#0'] 0.13 0.6
['1#0'] = => ['1#30 I -30'] 0.17 0.57
["1#5'] == > [2#0"] 0.09 0.5
["1#-10", '1#-20"] == > ['1#10’] 0.09 1.0
['1#30 2 -20", '1#30 2] -30'] = = > ['1#0'] 0.09 1.0
['1#30 2] -30", '14#30 3] -35'] = = > ['14#20'] 0.09 1.0
['1#20 E] -20", 3#30 3| -30"] = = > ['3#25 % -30] 0.09 1.0
["1#40 3] -20"] = = > ['2#30 3] -30", '3#35 %] =35 0.09 1.0
["1#-5", 2#40'] = => ['1#-10"] 0.09 0.67
["1#30 7] 30", 2#30 | -30"] = = > ['1#20 #] -10'] 0.09 0.67
['1#07, 1430 2] -30'] = = > ['1#20 F -20'] 0.09 0.5
["1#-10", "1#-20", '1#10'] = = > ['1#15'] 0.09 1.0
["1#10", 2420 ¥ -10'] = = > ['1#-10", '1#-5"] 0.09 1.0
['1#30 ] -307, '1#5 B -25', '3#30 3] -20'] == > ['1#20'] 0.09 1.0
['1#30 2 —30", '1#40 F| —20', "2#30 B| -30'] = = > ['3#35 5 -35'] 0.09 1.0
["1#15"] = = > ['1#-10", '1#-20", '4#370" ] 0.09 0.67
['1#30 2] 30", 2430 ] -30"] = = > ['1#40 F] -20", '3#35 #| -35"] 0.09 0.67
["1#0", "1#30 B] -30"] = = > ['1#20', '1#30 ] -20"] 0.09 0.5
[4#370'] = = > ['1#-10", '1#-20", '1#10’, '1#15'] 0.09 1.0
["1#-5", 2420 5] -10'] = = > ['1#-10", '1#10", "24#0'] 0.09 1.0
['1#-5", "1#10", 240", 2#20 F] -10'] = = > ["1#-10"] 0.09 1.0
["1#-10", "1#10", "4#370"] = = > ['1#-20", '1#15'] 0.09 1.0
['1#-10", '1#-5", '1#10", 2#20 B -10'] = = > [24#0'] 0.09 1.0
['1#30 2] -30", '1#30 £ -35', "1#5 ] -25'] = = > ['1#20’, '3#30 F) -20"] 0.09 1.0
['1#10", 2#0"] = = > ['1#-10", "1#-5", "2#20 5| - 10'] 0.09 0.67
["M#-5"] = => ['1#-10", "1#10’, 240", "2#20 5] - 10'] 0.09 0.5
['1#20'] = = > ['1#30 £ =307, "1#30 £ -35", "1#5 #| 25’ '3#30 | -20'] 0.09 0.5
I BARA TR B R MR ET 10 AR,
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Table 5 Defect category size distribution information
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