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Abstract

Among the three types of natural gas storage facilities—salt cavern, depleted reservoir, and aquifer—
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salt cavern storage is characterized by its high injection/withdrawal rate and cycling efficiency, mak-
ing it a critical infrastructure in natural gas storage and transportation systems for peak shaving
and strategic reserves. However, the pipelines in salt cavern storage pose significant challenges for
conventional non-destructive testing (NDT) techniques (such as magnetic flux leakage inspection
and ultrasonic inspection) due to their large wall thickness, low medium flow velocity, and the use
of non-standard pigging valves for launching and receiving operations. This paper presents a case
(wall thickness is 16 mm) study of a specific salt cavern storage facility and elaborates on tailored
solutions, including the adoption of customized eddy current testing tools and optimized pigging
procedures. Through analysis of excavation data, the internal metal loss conditions, distribution
patterns, and corrosion rates of the pipeline were evaluated. It shows that electromagnetic eddy
current technology can effectively and accurately perform internal inspections under such complex
conditions, filling a technological gap in the industry and providing a reference for its further appli-
cation and promotion in pipeline internal inspections.
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Figure 1. Electromagnetic induction principle
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Figure 2. Detector receving
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Figure 3. Inspection tool velocity profile
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Figure 4. Inspection signal plot
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Figure 5. Inspection signal plot
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Table 1. Summary of internal metal loss

1. NRERMESRITR

TP TR 3 L (Yowt) /i E 451
ML < 5% 829 73.1%
5% <ML < 10% 290 25.6%
10% < ML < 20% 15 1.3%
it 1134 100.0%

ML<5% = 5%=<ML<10% 10%=<ML<20%

236
205 207
181

30 91 85

34
1 5 9

[ T T T |

0~500 500~1000 1000~1500 1500~2091
YA Tl B A2 /m

Figure 6. Metal loss distribution vs. distance
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Figure 7. Metal losses (>5%wt) vs. pipe elevation
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Figure 8. Metal loss distribution vs. circumferential position
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Figure 9. Remaining strength assessment of internal metal loss
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Table 2. Statistical table of internal metal loss growth rate
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Table 3. In-line inspection data VS. excavation data
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Figure 10. Photo of excavation point 1
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Figure 11. Photo of excavation point 2
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