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1 Context and goals of the workshop 
A key issue in a transition to common use of relevant shares of hydrogen in natural gas supply is safe 
operation and reliable functioning of end-use appliances. The lifetime of these end-use appliances is 
considerable and so new gas appliances put on the market should ideally be compatible with these 
admixtures as soon as possible. Therefore, appropriate adaptation of certification requirements and 
related standardization is of utmost importance. 

Different initiatives and first experiences exist. In the framework of its WP4 on standardization and 
certification the THyGA project team decided to organize a workshop with a number of invited 
experts in view of getting better insight into these existing initiatives and experiences and answers on 
a number of open questions. 

On the 31st of March, the Workshop brought together 32 standardisation experts and 
manufacturers to discuss and share information on the current certification and standardisation 
frameworks, in the EU and the USA.   

 

The following notes are the main take-aways identified by the project.  

The THyGA project team thanks the experts for their participation, valuable contributions, and 
acceptance to share their views publicly with all interested stakeholders.  

Please note that these exchanges reflect thoughts and leads of the guests on the topic of H2NG and 
not necessarily official positions of the concerned organizations. 
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2 THyGA project (P. Milin – Engie, J. Schweitzer – DGC, K. De Wit – Gas.be) 
Main goals of the project 

 Enable wide adoption of hydrogen in natural gas blends by closing knowledge gaps, identifying 

adaptation of standards and clarifying the acceptable H2 concentration. 

 

 Test program developed to define the influence of H2 mixed in NG on safety, performances and 

operation of existing types of residential and commercial appliances. 

 Short- and long-term combustion tests using test gases based on Wobbe index of natural gas 

of type H distributed in EU (47,63 ≤ Ws ≤ 52,78 MJ/m³) and H2 concentrations up to 60% 

 Some leakage tests on indoor gas supply systems are also planned. 

 

 

Observations: 

 Flash-back could occur after longer burning time  test procedure in current standards may 

have to be reconsidered  to be confirmed. 
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 Standardization: new test gases to be defined, but also product standards may have to be 

updated on tests, test conditions and requirements. 

 EN437  gas family = group of gaseous fuels with similar burning behaviour linked together by 

a range of Wobbe indices  burning behaviour with H2 significantly different than with CH4 + 

H2 because blends can lower the initial Wobbe index of NG beyond lower limit of H group (i.e. 

45,7 MJ/m³). 

 Existing appliances did not have to be designed for H2NG supply  H2NG supply cannot be 

considered as ‘normal use’  no product liability by manufacturer. 

 Appropriate H2 concentration ASAP to be adopted in quality specifications for distributed gases 

(cf. annex II of GAR) for which new appliances need to be designed ? 

 The widespread current practice of on-site adjustment of gas appliances may become 

inappropriate for varying H2 concentrations. 

 

 

 

3 Pre-normative project GERG/CEN (R. Judd – GERG, J. 
Schweitzer - DGC) 

Scope of the project 

 H2NG gap analysis covering different topics amongst which residential and commercial end-

use including draught burners and NGV  topic leader: DGC. 

 Tasks: perform detailed knowledge surveys, understand state of the art, understand gaps in 

knowledge, develop recommendations for pre-normative actions in order to enable the injection 

of H2 in the grid and development of 100% H2 dedicated grids. 

 Planning: project started in Autumn 2020  final report 30th of Nov 2021 
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Issues to be addressed for residential and commercial end-use (focus on 20% H2 in NG grids and 100% 

H2 in dedicated grids): 

 Safe operation of the end use equipment, including testing vs service conditions, certification 

and regulatory. 

 Environmental impact on end used equipment, including noise, comfort. 

 Energy efficiency of the end used equipment. 

 Overall performances of the end use equipment for the service it is designed for. 

There clearly are synergies between the GERG project, the THyGA project and ongoing CEN 

TCs’ work.                
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4 Test gases standard EN 437 – CEN/TC238 (N. Mostefaoui - CETIAT) 
Work regarding H2 in parallel with TC 109 activities. 

The activities related to H2NG and H2 have to be launched ASAP after the revised 2021 version of EN 

437 is published. 

The standard already contains test gases for the use of town gas: they contain between 43 and 59 % of 

H2, but also between 21 and 32 % of N2. Town gas is still in use in some places in Denmark, Germany, 

Italy and Sweden. 

 

 

 

 



    

THyGA Project - 7/14 

THyGA project 2021 – all rights reserved 

5 Product standards on central heating boilers – CEN/TC109 
WG1 AhG H2 (M. Oldenhof - BOSCH) 

The presentation focusses on what has to be changed in terms of tests and corresponding limit gases. 

Proposal to introduce: 

 new appliance categories (e.g. I2N+, I2H+) for appliances accepting up to 20% H2 

 a 4th gas family in EN437 for 100% H2 

A draft amendment EN 15502-2-1 for H2NG appliances already exists. 

Proposal for marking and limit gases. 
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6 Product standards on safety and control devices – CEN/TC58 
– AFECOR (M. Bergemann - SIEMENS) 

Main points: 

 For safety and controls devices, a lot of parameters are relevant and need to be considered. 

 4 project groups within CEN/TC58: Leakage rates and breather holes, Combustion safety, 
Sensors and Electronics, Materials. 

o Leak-tightness: no significant differences with NG.  
o Breather holes: in case of diaphragm failure higher flow rates through breather holes 

have been measured for H2  risk assessment needed. 
o Combustion safety: avoid unburned gas accumulation, procedures needed for parts 

replacement. 
o Sensors and electronics: limits of ionization sensors, difference in spectral range for 

optical sensors, safety times to be adapted, moisture. 
o Materials: H2 embrittlement, operating temperature classes to be introduced 
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7 Gas Appliances Regulation (EU) 2016/426 (GAR) (M. van Rij - 

KIWA) 
Main points. 

 Risk analysis of H2NG use by gas appliances: risks on fan location, ionization current, delayed 
ignition, surface temperature of the burner and its surroundings. 

 Proposal to indicate the Wobbe index bandwidth of natural gas (without hydrogen) an 
appliance is designed for in warnings, instructions and design documentation with a Z value 
Zzz (e.g. Z20 = appliance designed for a Wobbe index bandwidth of 2,0 MJ/m³) 

 Proposal to indicate the max. H2 concentration an appliance is designed for in warnings, 
instructions and design documentation with a Y value Yyy (e.g. Y20 = appliance designed for a 
max. H2 concentration of 20 vol%) 

 On-site adjustment becomes more critical if current way of doing is not adapted  proposal 
to test with adjustments for the 2 most extreme reasonably foreseeable adjustments using the 
actual distribution gas. 

 Use of O2 instead of CO2 concentration in flue gases for on-site adjustment. 

 Safety margins between test gases and distributed gases to be evaluated  current test gases 
with H2 do consider distributed gases not containing H2. 

 

 



    

THyGA Project - 10/14 

THyGA project 2021 – all rights reserved 

 

8 Testing prescriptions in Germany (D. Klein – DVGW) 
Increasing demand for approval with H2 in NG up to 20%  test protocol and requirements needed until 

standards are available  DVGW ZP 3100 is an additional testing protocol for gas-fired central heating 

boilers using H2NG up to 20 vol% H2 

It uses a 2nd reference gas besides G20 (i.e. 100% CH4): 80% CH4 + 20% H2 + new limit gas for flash-

back: G22 (i.e. 65% CH4 + 35% H2). 

 

 

 
  

https://urldefense.com/v3/__https:/www.dvgw-cert.com/de/produkte-gas/pruefgrundlagen/zertifizierungsprogramm-zp.html__;!!La4veWw!kknbcDGD6jAJIt0Im_3MhW6Kj766DRxnH_-XL1fBflhyQpkx1qkVxrtq90pajwDvbw$
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9 Manufacturers’ views and experiences – part 1 (S. Temperato – 

BDR Thermea) 
The group already disposes of a certified full H2 boiler. 100% H2 appliances should prevent: 

 any explosion outside the combustion chamber because of gas leakage ; 

 any ignition of the gas/air mixture before the burner ; 

 any flash-back also in case a wrong lambda is used. 

H2NG blends: 

 Not new  town gas used since many years and still today in several countries. 

 Components often are already approved for use of town gases. 

 20% H2 recommended as maximum mainly due to possible variation of the H2 concentration. 

 Main risks: 
o wrong onsite adjustment of burner settings 
o delayed ignition 
o heat output & comfort reduction (about 5%)  

 λ most important parameter to consider for evaluating the operating margin. 

 Some auto-adaptive combustion controls based on ionization current don’t seem to react to 
the Wobbe index change in case of H2 presence ® could be positive to avoid onsite adjustment. 

 Boilers with very high modulation ratio at min. power: high burner temperature and higher 
risk on flash-back 

 Approval for existing appliances on the market remains an open point ® liability to be defined 
 min. manufacturer’s declaration + safety instructions. 
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10 Manufacturers’ views and experiences – part 2 (M. Beghi – 

Electrolux) 
Main points 

 Product certification is not possible without modification also in the legislation (cf. GAR and 
ECO-design/energy labelling) for gas appliances. 

 It is important to define and evaluate the meaning and content of “H2Ready” and “H2NG 
compatible” product ranges to achieve tangible CO2 emission reductions. 

 Different scenarios in relation to how appliances would need to be adapted or retrofitted: 
o simple factory pre-setting 
o on-site adjustment 
o H2 Ready with conversion kit, part replacement 
o specific design 

 Could different max. H2 concentrations in countries create barriers? 

 Importance of variations of H2 concentration ® to be taken in account when defining test 
conditions. 

 What about H2 quality considering different ways production (e.g. steam reforming, 
electrolysis)? 

 How to deal with the existing appliances on the market 
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11 HyDeploy project (M. Crowther – KIWA Gastec) 
As demonstration project of hydrogen in homes, HyDeploy aims to prove that blending up to 20% volume 

of hydrogen with natural gas is a safe and greener alternative to the gas we use now. 

 It is  providing evidence on how customers don’t have to change their cooking or heating 

appliances to take the blend. 

 Laboratory tests carried out before starting live trial on a closed network at the Keele site  

used limit gas for flash-back composed of 71,6% CH4 and 28,4% H2 resulting in a Wobbe index 

equal to the lower Wobbe index limit of the GSMR. 

 Safety issues limited to the functioning of oxygen depletion sensors (ODS) and some minor 

issues with flame detectors based on the ionization current  ODS is a safety device which is 

used on some gas appliances with open fires installed in living areas (e.g. decorative fuel effect 

appliances and type A water heaters)  further investigation is recommended. 

 Majority of test data indicates no deterioration in public safety when using 20% H2 in NG. 

 

https://urldefense.com/v3/__https:/hydeploy.co.uk/__;!!La4veWw!kknbcDGD6jAJIt0Im_3MhW6Kj766DRxnH_-XL1fBflhyQpkx1qkVxrtq90p5ce1bMw$
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12 Status in USA (T. Williams – AGA) 
Blends using NG as a carrier gas for delivering H2: 5 to 15% H2 appears to be viable without significantly 

increasing risks  report: NREL – Blending H2 into NG pipeline networks - 2013 

AGA, AHRI and CSA group did exploratory testing of residential NG appliances operability on 

methane/H2 mixtures  final reports soon available: 

 Stability issue of pilot ignition observed in 1 space heater. 

Issues raised for AGA consideration: 

 Influence of “real natural gas” in NG/H2 blends 

 Focus on diffusion flame burner appliances  certification testing vs. field performance 

 Potential standards actions  test gas in Z21/Z83-CSA standards 

 

 

  

 

https://urldefense.com/v3/__https:/www.nrel.gov/docs/fy13osti/51995.pdf__;!!La4veWw!kknbcDGD6jAJIt0Im_3MhW6Kj766DRxnH_-XL1fBflhyQpkx1qkVxrtq90quwiHzlQ$
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