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Leakage Effect on the Exit Pressure in a Gas Pipeline
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Abstract — This paper investigates leak effect on the outlet pressure at pipeline exit. A modified
Weymouth equation(including inclination effect) was used for this study. To investigate leak effect, outlet
pressure and ratio of outlet to inlet pressure were compared between no leak and leak conditions for
horizontal, upward and downward flows, respectively. Then, effects of leak location as well as leak rate
on the outlet pressure were also investigated for all pipeline inclinations.
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1) %2 7Z+A] (Corrosion Monitoring)
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Fig. 1. A schematic diagram of flowline.
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Fig. 2. A flowline for leakage occurrence.
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Table 1. Comparison of measured and predicted outlet

pressures

Test T P 1 P 2,mef.asured P 2,predicted di
°F) (psia) | (psia) | (psia) (%)
I 64.0 3148 | 749.8 | 721.0 | -3.84
2 58.8 797.7 { 741.0 | 7183 | -3.07
3 59.7 769.3 730.5 7145 | -2.19
4 58.9 7545 | 7204 | 706.8 | -1.89
5 583 729.8 711.2 7044 | —0.96
6 58.3 716.6 | 7017 | 696.6 | -0.73
7 63.3 602.7 | 587.6 | 579.7 | -1.35
8 63.0 612.1 | 5763 .| 5569 | -3.36
9 62.5 611.1 559.0 | 5277 | -5.61
10 62.8 5155 | 495.7 | 4869 | -1.78
11 62.3 518.7 | 481.0 | 461.8 | -3.99
12 68.0 812.7 | 795.0 | 784.0 | -1.38
13 70.0 811.3 774.8 7542 | -2.65
14 71.8 809.0 | 756.5 724.7 | -4.20
15 72.0 812.6 | 7259 | 678.6 | —6.51
16 72.7 814.0 | 7124 | 6556 | -7.97

Test Condition
T(°F) = 72.7, p\(psia) = 814.0, d(inch) = 19.4375, L(mile) =
63.07

Approx. Gas Composition

C; =76.99, C, =521, C3=2.85, i-C4 = 0.3, n-C, = 0.67, i-
Cs = 0.08

n-Cs = 0.08, Cs =0.02, C; = 0.12, N, = 13.28, CO, = 0.3,
02 =0.1
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Fig. 4. Comparison of no leakage and leakage conditions
for horizontal flow.
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Fig. 5. Comparison of no leakage and leakage conditions
for upward flow.
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Fig. 6. Comparison of no leakage and leakage conditions
for downward flow.
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Table 2. Comparison of outlet pressure and ratio of outlet to inlet pressure between no leakage and leakage conditions

for horizontal flow.

Horizontal Flow
qsc P2 (PSia) Ratio (pz/pl)
(MMSCFD) Leakage Leakage
No Leakage No Leakage
1% 2% 3% 1% 2% 3%
20 810.64 810.68 810.73 810.77 0.99587 0.99592 0.99598 0.99603
40 800.46 800.64 800.82 801.01 0.98337 0.98359 0.98381 0.98404
60 783.21 783.60 784.03 784.44 0.96217 0.96266 | 0.96318 | 0.96369
80 758.39 759.08 759.85 760.62 0.93169 0.93253 0.93348 0.93442
100 725.25 726.26 727.53 728.79 0.89097 0.89222 0.89378 0.89532
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Table 3. Comparison of outlet pressure and ratio of outlet to inlet pressures between no leakage and leakage conditions
for upward flow (h = 518 ft).

Upward Flow
s P2 (psia) Ratio (po/p))
(MMSCFD) Leakage Leakage
No Leakage No Leakage
1% 2% 3% 1% 2% 3%
20 799.22 787.96 788.00 788.05 0.98184 0.96801 0.96806 0.96812
40 789.19 778.00 778.18 778.36 0.96952 0.95577 0.95600 0.95622
60 772.18 761.09 761.52 761.94 0.94862 0.93500 0.93552 0.93604
80 747.71 736.74 737.52 738.29 0.91857 0.90509 0.90604 0.90699
100 715.03 704.13 705.40 706.66 0.87842 0.86502 0.86659 0.86814

Table 4. Comparison of outlet pressure and ratio of outlet to inlet pressures between no leakage and leakage conditions
for downward flow (h = -518 ft).

Downward Flow
Gse P2 (psia) Ratio (p2/py)
(MMSCFD) Leakage Ieakage
No Leakage No Leakage
1% 2% 3% 1% 2% 3%
20 822.22 834.10 834.15 834.19 1.01010 1.02469 1.02475 1.02480
40 811.90 823.97 824.16 824.34 0.99742 1.01225 1.01248 1.01270
60 794.40 806.80 807.22 807.64 0.97592 0.99115 0.99167 0.99218
80 769.23 782.09 782.86 783.63 0.94500 0.96080 0.96175 0.96269
100 735.61 749.07 750.33 751.58 0.90369 0.92023 0.92178 0.92331
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Table 5. Comparison of outlet pressure and ratio of outlet to inlet pressure for leakage variation for horizontal flow.

Leakage Location Horizontal Flow
from Pipe Inlet pa( psia) _ Ratio (p2/py)
(mile) 1% 2% 3% 1% 2% 3%
10 726.66 728.22 729.76 0.89271 0.89462 0.89652
20 726.26 727.53 728.79 0.89222 0.89378 0.89532
30 725.93 726.90 727.87 0.89180 0.89300 0.89419
40 725.65 726.33 727.01 0.89146 0.89230 0.89313
50 725.43 725.82 726.20 0.89119 0.89167 0.89214

Table 6. Comparison of outlet pressure and ratio of outlet to inlet pressure for leakage variation for upward flow.

Leakage Location Upward Flow
from Pipe Inlet pa psia) Ratio (p./py)
(mile) 1% 2% 3% 1% 2% 3%
10 704.06 705.63 707.18 0.86494 0.86687 0.86877
20 704.13 705.40 706.66 0.86502 0.86659 0.86814
30 704.25 705.23 706.20 0.86518 0.86638 0.86757
40 704.44 705.12 705.80 0.86540 0.86625 0.86708
50 704.69 705.08 705.46 0.86571 0.86619 0.86666

Table 7. Comparison of outlet pressure and ratio of outlet to inlet pressure for leakage variation for downward flow.

Leakage Location Downward Flow
from Pipe Inlet p2( psia) Ratio (p2/p1)
(mile) 1% 2% 3% 1% 2% 3%

10 749.94 751.49 753.02 0.92130 0.92321 0.92509
20 749.07 750.33 751.58 0.92023 0.92178 0.92331
30 748.25 749.22 750.19 0.91922 0.92042 0.92160
40 747.49 748.17 748.85 0.91830 0.91913 0.91996
50 746.80 747.19 747.57 0.91744 0.91792 0.91839
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