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Abstract: Creep rupture is one of the most common failure modes of pipelines used in thermal power plants.
Residual life prediction is an effective guarantee to ensure the safety, utilization and benefit maximization
of equipment. Based on the creep rupture test data of 2.25Cr-IMo heat-resistant steel in actual service for over
200 000 hours, the selection principle of TTP parameters and its influence on the accuracy of life prediction are
analyzed by comprehensively considering the working stress and TTP parameters. The relationship curve family of
Z-parameter method is used to characterize the vertical dispersion of pipeline durability data in different power
plants. The stress-TTP-reliability curve for evaluating the reliability of life prediction is established, and the
relationship between the predicted life of different power plant pipelines and the working state of the unit is obtained.
The creep residual life of different power plant samples at 540 ‘C/45.26 MPa is 1.725 6 X 10° h and 3.378 8 X 10°h
respectively, and the predicted reliability reaches 99%, which provide maintenance suggestions for the operation
reliability of power plant equipment.
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Tab.1 Creep endurance test data

b Y8R /) o/MPa Wizt ia) th | 55 RSN 77 o/MPa Wit e th || 55 IR ST o/ MPa W2} ] t/h
1 200 5.34 23 110 3174 45 140 181.0
2 180 21.00 24 105 4557 46 140 140.0
3 160 48.30 25 120 644 47 120 740.0
4 140 297.90 26 115 1026 48 120 632.0
5 130 469.28 27 110 1820 49 110 2407.0
6 100 4004.00 28 105 2457 50 110 1834.0
7 90 10 655.00 29 100 4229 51 90 13 565.6
8 114 1396.80 30 120 783 52 95 7093.0
9 112 2072.89 31 115 660 53 100 3393.4
10 120 888.70 32 110 1858 54 110 1504.0
11 110 1611.00 33 110 1666 55 110 11171
12 150 58.00 34 105 2896 56 120 352.0
13 140 112.00 35 105 2487 57 90 11571.0
14 130 158.00 36 100 3918 58 98 4731.0
15 130 240.00 37 100 4667 59 104 3213.0
16 110 1240.00 38 95 9018 60 110 1701.0
17 110 1084.00 39 140 125 61 120 1129.8
18 95 3744.00 40 140 120 62 130 619.0
19 95 4 596.00 41 120 654 63 140 263.0
20 130 535.00 42 120 590 64 150 170.0
21 120 1547.00 43 110 1904
22 115 2211.00 44 110 1580
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Tab.2 Analysis results of normality test
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