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Assessment of Gas Leakage for a 30-inch Ball Valve
used for a Gas Pipeline
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Environmental and Plant Engineering Research Institute, Korea Institute of Civil Engineering and Build Technology
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Abstract >> The purpose of this study is to evaluate the gas leakage for a 30-inch ball valve. The ball valve
was designed and manufactured for a natural gas transportation through a long-distance pipeline mainly installed
in the permafrost region. The gas leakage assessment is based on the pressure testing criteria of international
standards. Pressure conditions of the gas leakage test was employed 70 bar, 100 bar, and 110 bar. The amount of
the gas leakage at each pressure condition was small and had a value under the pressure testing criteria, ISO 5208.
Gas leakage with respect to the test pressure was predicted by the polynomial curve fitting using the experimental
results. It is found that the gas leakage rate according to the pressure is proportion to a second order curve.
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Fig. 1 Permafrost region spectrum of the northern arctic'”
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Fig. 2 Prototype of a 30inch ball valve
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Fig. 3 Components of a 30-inch ball valve

Table 1 Pressure testing criteria and method'®

Nominal | Nominal
Test |Valve Size,| Pressure, Test Method
DN PN
Shell test| ALL ALL | 13 times of maximum al-

lowable working pressure

< DN&8O ALL Selecting one of the follows

1) Using a liquid under
pressure such as 1.1 times
the maximum allowable
working pressure at 20°C

2) Using a gas at pressure
of 600+100 kPa

> DN100 | = PN50
Closure

test = DN200

< pN110 | Using a liquid. under pressure
such as 1.1 times the max-
imum allowable working
pressure at 20 C

= DN250 ALL
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Table 2 Test duration criteria
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Table 3 Pressure condition and leakage criteria’'®

Valve Size Test Duration,
DN, mm NPS, inch min

15 to 100 172 to 4 2

> 150 > 6 5
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Fig. 4 Prepare work of the closure test
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Table 4 Leakage results of closure test

Pressure Test duration, Closyr c test Leakage result,
ndition, bar min Cr;terla, mm’/s
co ? mm’/sxDN
70 Not detected
100 5 0.3 0.048
110 0.082
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Fig. 6 Leakage prediction curve using measuring data
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