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Measurement Needs

To develop metrology infrastructure, including development of new traceable 
facilities to enable calibration of flow meters:

1. for hydrogen and hydrogen-enriched natural gas in the gas grid in accordance 
with the Directive 2014/32/EU Measuring Instruments (MID) with maximum 
permissible errors as low as ±1 % depending on the type of flow meter; and 

2. metering of carbon dioxide in Carbon Capture and Storage (CCS) processes in 
accordance with the Emissions Trading System (EU ETS) with an accuracy of ±2.5 %



Task 1.1 – Progress and Outputs

To collect the required knowledge of the operating ranges of gas grids within Europe and plans for decarbonisation for 
each country. Enabling the WP1 partners to target appropriate operating ranges when developing new measurement 
capabilities and select appropriate flow meters for the subsequent test programmes

Published In progress
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Task 1.2 – Progress

To develop new primary standards and traceable flow calibration facilities for 
metering of hydrogen and hydrogen-enriched natural gas. 

Completed Completed

VSL DNV
In progress    
(Q1 2024)

NEL

H2 & H2/CH4 blends H2 & H2/CH4 blendsH2/NG blends

H2



Task 1.2 – Progress

The VSL and NEL new primary standards will be used in an intercomparison to 
provide evidence for the claimed measurement uncertainties. 

VSL NELIntercomparison 

In progress    
(Q1 2024)

H2 & H2/CH4 blends H2 & H2/CH4 blends



Task 1.2 - Outputs

• 3 traceable flow facilities operating with hydrogen and 
hydrogen-enriched natural gas. 2 completed, 1 in progress (Q1 
2024)

• 1 peer-reviewed article detailing the new traceable flow 
facilities design and performance, and results from the 
intercomparison. This will form Deliverable D1. 

In progress (May 2024)



Task 1.3 - Progress

Test 8 different flow meters with hydrogen and hydrogen/natural gas blends. 



Task 1.3 – Tests at VSL

Completed

Meter 1: Thermal mass       



Task 1.3 – Tests at VSL

Completed

Meter 2: Rotary



Task 1.3 – Tests at NEL

Completed

Diaphragm meter 



Task 1.3 – Tests at NEL

Completed

ORIFICE

ATTENTION: orifice outside 
ISO 5167, too small



Task 1.3 – Tests at DNV

Completed

• Turbine hydrogen-enriched natural gas
• USM hydrogen-enriched natural gas
• Turbine with pure H2



Task 1.3 - Outputs

Report on the outcomes of the testing in Task 1.3. 

The report will include and assessment of which meter technologies are 
suitable for use with hydrogen/natural gas blends and for which types 
calibration with alternative fluids such as nitrogen or air may be applicable. 

Recommendations for improvements to commercial meters and further work 
required to enable accurate flow meters for decarbonised gas grids. 

In progress (Q1 2024)



Task 1.4 - Progress

Test flow meters with liquid and gaseous CO2 for CCS.

Completed
VSL HWU

In progress   
NEL

In progress   

Gas CO2 small scale Gas and Dense CO2 small scale Gas CO2 large scale



Task 1.4 – VSL tests Gas CO2

Meter 2: Rotary

In progress – pure CO2 test underway



Task 1.4 – Tests NEL/HWU Gas CO2

CORIOLIS

Completed 



Task 1.4 – Tests NEL/HWU Dense CO2

CORIOLIS

Completed



Task 1.4 – Tests NEL CO2

In progress – Completed USMs test with CO2

2 USMs (4” and 8”), 6” turbine, 3” Coriolis



Task 1.3 - Outputs

Report on the outcomes of the testing in Task 1.4. 

The report will include a summary of current performance for 
commercial flow meter devices for carbon dioxide 
measurements in CCS as well as recommendations for further 
improvements. This will form Deliverable D2.

In progress (May 2024)



WP1 Summary

Task 1.1: Understanding operating conditions for decarbonised gas grids

Published In progress



WP1 Summary

Task 1.2: Traceable flow facilities for decarbonised gas grid

Completed Completed In progress

In progress (May 2024)

VSL DNV NEL

H2 & H2/CH4 blends H2 & H2/CH4 blendsH2/NG blends

H2



WP1 Summary

Task 1.3: Accuracy testing for hydrogen blending in natural gas

Completed

Completed

Completed

In progress (Q1 2024)



WP1 Summary

Task 1.4: Test Programme for carbon dioxide and CCS

Completed

In progress   

In progress   

In progress (May 2024)

Gas CO2 small scale

Gas and Dense CO2 small scale

Gas CO2 large scale
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