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Abstract

In recent years, the safe and stable operation of natural gas pipelines has become the focus of the
whole society. Most long-distance natural gas pipelines are large-diameter and high-pressure
pipelines, so their safe operation is particularly critical. In the high-pressure natural gas trans-
mission industry, the wall thickness of key positions (elbows and tees) will be reduced due to the
long-term erosion of gas, which will lead to serious consequences. Therefore, its wall thickness
monitoring is a key work, but there are no relevant standards in the industry for the influencing
factors, detection scope and monitoring period of key positions. In order to study the above con-
tents, the author uses Fluent simulation software to build a model, and then combines the field
data to modify the model. The model is used to analyze the influencing factors of key positions one
by one, and select the more important influencing factors; the stress area of different pipe diame-
ters and curvature ratios is studied and summarized, and the detection range and monitoring pe-
riod are determined based on this. The above research results can provide reference for the daily
work of field operators, and then ensure the safe and stable operation of long-distance natural gas
pipelines.
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Figure 1. Schematic diagram of elbow structure
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Figure 2. Schematic diagram of tee structure
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Figure 3. Fluid flow rate and maximum erosion rate curve
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Figure 4. Pipeline diameter and maximum erosion rate curve
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Figure 5. Sand mass flow rate and maximum erosion rate curve
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Figure 6. Model and maximum erosion rate curve for different bend guides
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Figure 7. Erosion rate under different bend guides. (a) Erosion of elbows at horizontal inlet and vertical downward out-
let; (b) Elbow erosion at vertical downward inlet and horizontal outlet; (c) Elbow erosion at horizontal inlet and outlet
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Figure 8. Curve of bending diameter ratio and maximum erosion rate
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Figure 9. Curve of bending angle and maximum erosion rate
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Figure 10. Elbow erosion at 90°, 120°, and 135° bending angles
10.90°\ 120°, 135° A E MNP MIER

3. RBUERDXGHMEMR
3.1. TENHREEMER

VoI Z IR L2 B AE w37 25 8 16 R TR S T TR, 7E 90° F ALt 111 25 Sk TR M, ¢
T 13 SR AN Al ) 10°~70° B AIRG S B B — AR TR I A, FHRA RS DA B 25 5 x T
120° VNI 3k, VRAMILET R 20°~70° RE(RI G STWC BRI A, 35 11 4y X+ 135 1A
B3k, VAT R 20°~80° RFIFIRE STR EATM £, 3L 13 Ao BN SR 10 0%, (ARG 10 B4 —X,
FAN ST EUR S AR P ME I % 2 fiw, i Emas R ILE 11,

AT LA H a4 25 8 N LR Al AN R A BE B AR, T RAARH 90 SR M B /18R T 30731 60°;
XFF 120° 8 Sk RN S AT 40°3] 7075 KT 135783k, REMNSBUAKR, FELEF N 35°F 657 (LA
RARS R HE)

17

15

13

11

09

KMIRENRL 1 (MPa)

07 F

05 . . . . .
0 10 20 30 4 50 6 70 8 90 100
TLRFERABBEC )

—— 90BN ) - & =120°BAENYS - @ = 135°BAENY SN

Figure 11. Axial stress detection results of elbows at different angles
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Figure 12. Circumferential stress detection results of elbows at different angles
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Figure 13. Erosion rate and detection stress change curve of 90° elbow
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Figure 14. Correction of erosion range
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Figure 15. 120° Elbow erosion rate and detection stress change curve
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Figure 16. Elbow erosion rate and detection stress change curve at 135°
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