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	1
	
	
	“Hydrogen is promoted to be the fuel of the future, with potential to achieve CO2-free energy production. However, low-NOx combustion of hydrogen in gas turbines is quite challenging, due to increased reactivity and flame speed of hydrogen compared to natural gas. Unfortunately, despite its green nature, current emission regulations do not grant any exemption for Hydrogen as far as NOx emissions are concerned. Especially in Europe, current IED (Industrial Emissions Directive) of EU requires significantly lower NOx emissions than 25 vppm, as specified in LCP BREF (Large Combustion Plant) and MCPD (Medium Combustion Plant Directive). Thus, NOx emission targets should be revised to be compatible with theses existing and future emission regulations”
	The table 10.24 (pag. 784) of the IED BREF report the values of the BAT AEL, set at 30mg/Nm3 (15ppm) for new gas turbines.

	2
	7
	… the EU generates, distributes, stores and consumes energy.
	… the EU generates, distributes, stores and uses energy.
	Per the 1st law of thermodynamics energy is not consumed. 

	3
	12
	--- this central pillar between production and consumption …
	--- this central pillar between production and end user …
	Please see the comment above

	4
	17
	Figure 13
	I think that storage is missing
	I think hydrogen storage is of essential importance especially in connection with integrating fluctuating renewables for producing hydrogen. 

	5
	18
	In Table 2 the acronym CS-JU is used for Clean Sky Joint Undertaking
	Add definition to Acronyms & abbreviations list
	This Acronym is not defined.

Note There are many more acronyms particularly in the tables and figures that are not defined. This makes reading and interpreting the SRIA difficult. This should be thoroughly checked and rectified as appropriate.

	6
	23
	Explore the options for utilizing by-product oxygen and waste heat
	More explanation required on e.g. how it should be done.
	This needs to be described a bit further as not at least as it interacts with other areas / initiatives

	7
	41
	Roadmap Industrial applications
	Consider the integration of utilisation of oxygen and waste heat.
	This would be the perfect place to integrate the use of by-products and to take a look at the whole package and not to focus on a small part only. (=> Systems approach)

	8
	48
	Europe’s industrial and chemical sector is very experienced in handling and storing …..
	References might be needed.
	I tried to find proof of it, but couldn’t find a lot and sometimes the opposite (e.g. Tarkpwski Underground hydrogen storage: Characteristics and prospects Renewable and Sustainable Energy Reviews 105 (2019) 86-94)

	9
	56
	Development Research Actions (TRL 3-5)
	Maybe adding something on the aspect of retrofitting
	Making use of existing infrastructure and to convert it should be considered. 

	10
	59
	% (in units column of Table 22 (3 instances)) 
	% by volume (in all cases)
	Volume and mass percentages are very different and it needs to be clear in the table which is being referred to.

	11
	70
	… pipelines (<5 bar to 100-200 bar)
	
	This seems to be relatively low. Shouldn’t be the target to generate H2 at a higher pressure to reduce the effort for compressing it?

	12
	87
	… that freight demand might triple …
	Reference?
	A reference is missing and maybe it should be aligned with targets on transportation.

	13
	93
	Maritime
	The harbours might need to be included.
	Harbours plan an important role while ships are in to avoid the use of diesel during that time (during the transition phase till ships are converted to using hydrogen)

	14
	114
	Gas turbines … CHP applications …
	Missing the aspect of GT + bottoming cycles
	It is expected that heat demand will decrease in future while electrical demand will increase. Furthermore, 4th generation heating systems are the future (e.g recover low temperature waste heat) and require lower temperature than e.g. 2nd generation ones which are currently predominantly installed. In that context it is necessary to consider bottoming cycles.  

	15
	121
	100% H2 firing by DLE combustion, still complying with NOx emissions targets (< 25 ppm)
	100% H2 firing by DLE combustion, still complying with NOx emissions targets (< 35 mg/Nm3, dry, 15% O2)
	In line with EU limits for current new gas turbines. Indications are that there will be no relaxation of the limits for hydrogen combustion.

	16
	122
	Gas turbines are operating with renewable gases generated from carbon-neutral sources or synthetic fuels, like synthetic methane, and mixtures of natural gas up to 5% mass / 30% vol hydrogen with DLE.
	Some gas turbines are operating with renewable gases generated from carbon-neutral sources or synthetic fuels, like synthetic methane, and mixtures of natural gas up to 5% mass / 30% vol hydrogen with DLE. However, some of the existing fleet may only be able to tolerate low levels of hydrogen (<3% vol) with DLE.
	Not all of the current can accommodate the high levels stated. Table 22 (p59) suggests the SoA limit for gas turbines is <3% vol. The proposed revision makes this section consistent with Table 22. 

	17
	122
	In long-term perspective, the installed electrical capacity increases for VRE and GTs only…
	In long-term perspective, the installed electrical capacity increases for Variable Renewable Energy (VRE) and GTs only…
	This is the first use of the acronym and it has not been defined. The definition of VRE should also be added to the Acronyms & abbreviations list

	18
	125
	Maximum efficiency reduction in H2 operation 

% points 
2 
2


	Maximum efficiency reduction in H2 operation 

% points 
0.5 
2


	A 2 % points reduction in efficiency when operating on 30 % vol. H2 would significantly offset the carbon saving associated with the H2 introduction.  

	19
	125
	2 - NOx emissions - ppmv@15% O2 - < 25 - < 25,
	2 - NOx emissions – mg/Nm3 (dry)@15% O2 - < 35 - < 35,
	For consistency with proposed revision on page 121

	20
	126
	Hydrogen Valleys
	Missing might be the benchmark of possible value chains using the same baseline. 
	Hydrogen valleys are expected to have different boundary conditions and therefore might require a common base to compare and select technologies. 
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