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GA-BP Algorithm Based on Burst Pressure Prediction of
Steam Generator Tubing

Al Bo, HU Jun, ZHANG Zaoxiao, CHENG Guangxu

(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: In order to investigate the effect of flaws on the strength of steam generator (SG)
tubes, a hybrid algorithm, GA-BP algorithm, was developed to establish a general model for pre-
dicting the burst pressure of Inconel 690 SG tubes. The genetic algorithm (GA) was used to ini-
tialize the weights of the back propagation artificial neural network (BP-ANN) to overcome the
shortcomings of the BP algorithm such as slow convergence speed and local minimum. The model
established was applied to explore the effect of the geometric parameters of flaws on the burst
pressure of SG tubes. The simulation results show that the depth of the flaw has the most detri-
mental effect on the burst pressure. The burst pressure decreases rapidly with the increase in the
depth of the flaw, and the burst pressure drops more clearly with the increase in the length of the
flaw when the wrap angle of the flaw is small. In addition, the burst pressure of the SG tube with
a deeper flaw decreases more significantly with the increase in the wrap angle.
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1 4.00 360. 0 50.3 62. 53 63.543 7 1. 62
2 4.00 360. 0 49.6 62. 41 61.855 5 0. 89
3 7.90 360. 0 68. 5 42. 40 44.520 1 5.00
4 7.92 360. 0 72.0 40. 66 41.353 3 1.71
5 7.94 360. 0 52.3 55. 14 56. 381 6 2.25
6 8.05 360. 0 62.9 49. 29 50. 808 0 3.08
7 10. 40 57.8 39.3 67.19 67.423 2 0.35
8 10. 50 33.6 23.1 67.53 66. 458 9 1.59
9 11. 90 360. 0 51.4 49. 74 49.778 6 0.08
10 11.98 110.0 34.9 55.97 56. 940 6 1.73
11 12. 00 70.0 39.3 59. 25 59.519 4 0.46
12 12.00 70.0 42.4 56. 81 53.355 6 6. 08
13 12. 00 38. 6 48.1 56. 74 53.588 6 5.55
14 12. 00 43.2 52.8 52.76 50.107 0 5.03
15 12. 00 360. 0 52.3 48.97 49.554 3 1.19
16 12. 00 47.2 49.3 46. 80 49.263 0 5.26
17 16. 06 52.0 64. 2 49. 89 46. 648 5 6. 50
18 16. 04 52.0 64. 2 47. 36 46.749 4 1.29
19 12. 00 47.5 51.9 44. 00 45. 360 0 3.09
20 7.94 360. 0 54.4 54. 20 56. 208 6 3.71
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