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Mass Production of High Strength Linepipe with Low Surface Hardness
for Severe Sour Services
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Abstract:

Based on the accident of severe sour service pipeline due to SSC caused by surface hardness, high strength UOE
pipe manufacturing method for linepipe with low surface hardness for severe sour services was established aiming at
the improvement of SSC resistance property of TMCP steel, with countermeasures for both quality control (QC) and
quality assurance (QA). The commercial production was completed after obtaining the Customer mill approval. As a
QC countermeasure, granular bainite main structure of low hardness was introduced in the whole surface by cooling
rate control, and temperature control and surface hardness inspection in the whole surface of steel plate were
implemented as a QA countermeasure. This paper presents our achievements of mass production of Grade X60 UOE

pipe for linepipe with low surface hardness for severe sour services. The manufactured pipes showed excellent SSC
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resistance property from both surface hardness inspection results of all plates and SSC tests results of the pipes.
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Fig. 2 Method of surface hardness evaluation
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Photo 1 Surface hardness inspection
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Fig. 3 Flow chart of surface hardness inspection
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Table 1 Record of hard spot inspection on steel plate surface

Step Inspection content Result
1 | Detect rate of hard spot by hard spot inspection | 0.4%
equipment
2 | Reject rate of hard spot by mobile hardness| 0%
tester
35
Average 204
30 Maximum 233
Minimum 185
~ 25 9 6.9
< :
Z 20 Maximum of |
5 specification 1
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180 185 190 195 200 205 210 215 220 225 230 235 240 245 250
HVO0.5 at 0.25mm from Inside surface
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Fig.4 Testrecord of hardness test on inside surface of steel
pipe
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Table 2 Condition of four point bend type SSC test

Test solution Partial pressure )
(NACE PH (bar) Duration
T™MO01772" (Ini./Fin.) (hr)
) HS | Co,
Solution A | 2.6-2.8/4.0 1 - 720
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Table 3 Record of four point bend type SSC test on inside
surface of steel pipe

Test position Number of tested specimens Test result

Pipe body 312 No SSC
Pipe weld 156 No SSC
Total 468 No SSC
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