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Abstract: When a single pipeline strength design coefficient method is used, the performance, construction, operation and maintenance
of pipelines can't be reflected actually. In this paper, a reliability-based gas pipeline design method was used to overcome the defects of
this method and improve and evaluate the current gas pipeline strength design coefficient stipulated in the Gas Pipeline Engineering De-
sign Specifications (GB 50251-2015). Domestic existing natural gas pipelines of 4X 10* km long was divided into 258 calculation working
conditions based on pipeline pressure, diameter and steel grade. While the target reliability of natural gas pipelines was satisfied, the crit-
ical wall thickness of natural gas pipelines was obtained by performing abundant iterative computation on the statistical data of materials,
welding, corrosion, operation and maintenance of domestic pipelines. Then, the equivalent design coefficient of natural gas pipelines in
different working conditions was calculated by the inverse method. It is shown that the gas pipeline strength design coefficient derived
from the reliability-based method increases with the increase of pipe diameter in the areas of Class 1 to Class 4. Besides, the strength
design coefficients of pipelines with small diameters are generally lower than those stipulated in the national standard, and those of large
diameters are higher than those in the national standard. Finally, the strength design coefficient was refined and adjusted specifically for
small diameter pipelines (D < 508 mm), medium diameter pipelines (508 mm << D << 711 mm), and large diameter pipelines (711 mm <
D < 1 219 mm) in different classes of areas. Consequently, its rationality is improved.

Keywords: Natural gas pipeline; Strength design coefficient; Reliability design and evaluation; Reliability; Critical wall thickness; Equal
risk design; GB 50251-2015
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