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Abstract - It is required to construct the pipelines to eliminate pressure drop at the end of transmission line
under limitation of maximum operation pressure of 6.86 MPa, however, it highly costs to build the pipelines
and takes time-consuming job. Higher operation pressure compared to current operating pressure has been
considered to resolve the problem of pressure drop without modification of the existing pipelines and facilities.
As a result of the integrity evaluation, the existing pipelines can be operated up to 7.85 MPa in terms of wall
thickness and have higher Charpy impact energy than required value in the ASME B31.8. However, Increment
of operation pressure gives rise to increase potential impact area if the pipelines burst due to third party
damages.
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Table 1. Required wall thickness with variation of
internal pressure for API X65 of location
class “Ga” and "Na” in KGS FS451 code

Pressure | Location Class | Wall thickness | Thickness tolerance
(MPa) (D.F) (mm) (%)
"Ga" 14.60 16.60
6.86
"Na” 11.68 18.32
"Ga"” 16.68 4.69
7.85
"Na” 13.34 6.71
"Ga" 17.50 0.00
823
"Na” 13.99 2.17
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Table 2. Required wall thickness and constructed
wall thickness for API X65 at location
class “Ga” and “Na”

Location Pressure Calculated Constructed
class (MPa) thickness thickness
(D.F) (mm) (mm)
“Ga” 6.86 14.60 17.5
04) 7.85 16.68 17.5
“Na” 6.86 11.68 14.3
0.5) 7.85 13.34 143
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Table 3. Minimum impact energy to arrest duc-
tile fracture (unit: Joule)

Location class Egs. Pressure

D.B 6.86MPa 7.85MPa
BCL 7.27 9.50

“Ga” AISI 9.54 11.66

04 BGC 8.73 9.98
BSC 4.78 6.24
BCL 10.08 13.17

“Na” AISI 12.80 15.63

0.5) BGC 11.71 1338
BSC 7.07 9.23
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Fig. 1. Charpy impact energy for API X65.
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Table 4. Effect of internal pressure on the poten-
tial impact area

Outer Operation Radius of
Diameter pressure potential impact
(in) (MPa) (m)
6.86 199.1
30
7.85 212.8
6.86 172.5
26
7.85 184.5
6.86 132.7
20
7.85 1419
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r = radius of the impact circle (m)
d = outside diameter of the pipeline (mm),
p = pipeline segment’s maximum allowable oper-

ation pressure (kPa)
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Fig. 2. Force-dent depth with variation of initial
internal pressure during denting
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