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Bespoke research and consultancy- using our scientific expertise and regulatory insight to address health and safety risks

H21 Phase 1A 

An investigation into the change in leakage when 

switching from natural gas to hydrogen in the UK 

gas distribution network
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Key Messages

ÁMain questions to be answered through the project:

ïWhat is the ratio of hydrogen to natural gas leak rates? 

ǒBetween 1.2 and 2.9.

ïDo any assets leak hydrogen but not natural gas? 

ǒNo.

ïWhat trends are shown in the results?

ǒLeakage ratio increases with pressure.
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INTRODUCTION
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Asset Selection and Retrieval

ÁExtract from the Master Testing Selection 

ÁAssets retrieved from network through mains replacement 

program, so increased likelihood of leaking. 

Material Diameter Joint Type

Number of 

samples to 

test

Steel

4 IN Screwed 2

4 IN Welded 2

4 IN Flanged 2

4 IN MechanicalCoupling 2

6 IN Screwed 2

6 IN Welded 2

6 IN Flanged 2

6 IN MechanicalCoupling 2
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Buxton Test Facility
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Simple Test Facility Layout
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METHODS
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Testing Methodology

ÁThe three pressure ranges of the assets which were 

tested in Phase 1A are:

ïLow Pressure (LP): 19 mbar ï75 mbar

ïMedium Pressure (MP): 75 mbar ï2 bar

ïIntermediate Pressure (IP):     2 bar ï7 bar

ÁLeak considered anything  >100 ccn/min based on flow 

meter lower limit and UP1.
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Step 1 Leak Measurement
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Step 2 Leaks collated for pressure range
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Step 3 Calculated Ratio of H2 to CH4
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Predictions
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Ratio of volumetric flow rates

ÁLeaks of gas can occur in several different flow regimes:

ïChoked/ Sonic flow (compressible) 2.9

ǒ>0.85 barg for methane, >0.91 barg for hydrogen

ïSubsonic flow (compressible) 2.9

ïTurbulent flow (incompressible) 2.8

ïLaminar flow (incompressible) 1.2

ÁTherefore, it is predicted that the ratio of volumetric flow 

of hydrogen to methane will lie between 1.2 and 2.9.
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RESULTS
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Key Outcomes

Á215 Assets tested.

ÁAssets which 

leaked on hydrogen 

also leak on 

methane.
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