
Hydrogen	Rail	Revolu0on?		



Rail		
h"ps://www.networkrail.co.uk/wp-content/uploads/2020/09/Trac:on-Decarbonisa:on-Network-Strategy-Interim-
Programme-Business-Case.pdf	



Ba3eries	can	only	get	be3er		



		Environmental	Concerns	–	Lithium	and	rare	metal	extrac0on	

Design	ba3ery	with	end	of	
life	recycling	in	mind.	



		Environmental	Concerns	–	Lithium	and	rare	metal	extrac0on	
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Passenger	car	comparison	
h"ps://royalsociety.org/-/media/policy/projects/synthe:c-fuels/synthe:c-fuels-briefing.pdf	
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Renewable	Intermi3ency	and	Storage		



Decarbonising	Industry	



Decarbonising	Industry	



Decarbonising	Industry	

Business million tonnes CO2 
equivalent 79.0 17.51	

Incidental lubricant combustion 
in engines - Business 0.0 0.00	

Refrigeration and air 
conditioning 10.7 2.37	

Closed foams 0.5 0.10	
Firefighting 0.3 0.07	
Solvents 0.0 0.00	
One component foams 0.0 0.00	
Iron and steel - combustion 
and electricity 8.8 1.96	

Industrial combustion and 
electricity (excl. iron and steel) 45.7 10.12	

Commercial and 
miscellaneous combustion and 
electricity 

11.7 2.60	

Electronics, electrical 
insulation, scientific research, 
military applications and 
sporting goods 

0.6 0.14	

Non energy use of fuels 0.0 0.01	
Accidental fires - business 0.0 0.00	
N2O use as an anaesthetic 0.6 0.13	

Industrial 
processes million tonnes CO2 equivalent 10.2 2.27	

Sinter production 1.3 0.28	
Cement production 4.4 0.97	
Lime production 1.1 0.24	
Soda ash production & use 0.2 0.04	
Glass production 0.4 0.08	
Fletton brick production 0.0 0.00	
Ammonia production 0.8 0.18	
Aluminium production 0.1 0.02	
Nitric acid production 0.0 0.01	
Adipic acid production 0.0 0.00	
Other - chemical industry 0.3 0.06	
Halocarbon production 0.0 0.01	
Magnesium cover gas 0.2 0.04	
Iron and steel production 1.0 0.23	
Titanium dioxide production 0.2 0.04	
Bricks production 0.3 0.07	
Non ferrous metal processes 0.0 0.00	
Use of N2O - Industrial Process 0.0 0.01	

h"ps://www.gov.uk/government/collec:ons/digest-of-uk-energy-sta:s:cs-dukes	
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Electrified	Industrial	Hea0ng		

h"ps://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/plugging-in-what-electrifica:on-can-do-for-industry	
h"ps://www.energy.gov/sites/prod/files/2014/05/f15/heatpump.pdf	
	



Renewable	Intermi3ency	and	Storage		
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Renewable	Intermi3ency	and	Storage		

“UK’s	electricity	demand	is	the	
smallest	of	the	three,	annual	
transport	demand	is	1.4	:mes	
electricity,	and	heat	is	2.7	:mes	
electricity.	Therefore,	to	
electrify	these	demands	with	
intermi"ent	electrical	supply	
would	be	predicated	on	building	
genera:on,	transmission	
and	distribu:on	assets	equa:ng	
to	four	more	grids	along	
with	industrial	levels	of	ba"ery	
deployment	to	transfer	
summer	power	to	winter	heat.”	
	



Renewable	Intermi3ency	and	Storage		

h"ps://www.gov.uk/government/sta:s:cs/natural-gas-chapter-4-digest-of-united-kingdom-energy-sta:s:cs-dukes	



Renewable	Intermi3ency	and	Storage		

h"ps://assets.publishing.service.gov.uk/government/uploads/system/uploads/a"achment_data/file/904777/DUKES_2020_Chapter_3.pdf	



Renewable	Intermi3ency	and	Storage		
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Renewable	Intermi3ency	and	Storage		
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Energy	Storage	–	a	compelling	case	for	hydrogen?	

Gas	no	CCS	–	accept	short	term	
emissions	
Gas	with	CCS	
Thermal	
Ba"eries	
Hydro	
Nuclear	
Imports		
Bio-fuels	
E-fuels	
Tidal	
Geothermal	
Gravitricity	
	
	
	

Hydrogen	storage	
seems	to	be	
accepted	in	the	
absence	of	analysis	
of	alterna:ves	and	
combina:ons.	
	
	
	



Ins0tu0onalised	Hydrogenism	
h"ps://www.sciencedirect.com/science/ar:cle/pii/S2210422420300964	



It	gets	personal	



EU	Pathways		
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h"ps://publica:ons.jrc.ec.europa.eu/repository/bitstream/JRC118592/towards_net-zero_emissions_in_the_eu_energy_system_-
_insights_from_scenarios_in_line_with_2030_and_2050_ambi:ons_of_the_european_green_deal_on.pdf	



Conclusion		

Where	is	the	holis:c	evidence	for	the	UK’s	
poten:al	pathways	to	net	zero?	
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Over-selling Hydrogen in the 
UK 

tom.baxter@btinternet.com 


