
Broader context

The Climate Change Act 2008, is the basis for the UK’s approach to tackling and responding to climate change.

According to the act the UK government is committed by law to reduce greenhouse gas emissions by at least

80% of 1990 levels by 2050. Located in the cooling dominated territory, more than 97% of the UK’s thermal demand

is used for heating purposes. Hence according to the fifth carbon budget meeting the 2050 target requires a near

complete decarbonisation of heat: Full decarbonisation of domestic heating and deep cuts in industrial heat emissions.
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The level of deployment and 
prioritisation of these 
pathways is region specific 
and depends on the local 
context. 

Optimal H2-based system configuration using NG as a resource
  SMR units: 579+282     HPC units:101     LPC units: 24              
  Carbon footprint: 36 g /Kwh TSC: 162 b£  
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Challenge of Heat  

• High scale of demand 

• Different quality of heat demand 
depending on the required temperature

• Being weather dependant, thus 
fluctuating demand profile both daily & 
annually 

• Low load factor due to short term and 
very high level and peak demand

• Heat has a local value

Production plant: SMR

Due to the efficiency penalty of the H2 production 
plant, the natural gas demand will be increased, 
the amount of increase depends on the 
production plant (SMR) performance. 

On the other hand, switching to H2, the NG 
demand profile will also be stabilized as the 
seasonal fluctuation of heat will be transferred to 
H2 demand profile. 

Role of CCS 

H2 from SMR is not carbon free and its carbon 
intensity is majorly dependant on the SMR+ CCS 
unit performance and the capture rate. The success 
of H2-based pathway heavily relies on availability of 
derisked CCS infrastructure otherwise the final heat 
service will be more expensive 

On the other hand the amount of CO2 produced 
from H2 production will help CCS to scale up.

H2-based heat system 

H2-based system for decarbonisation of heat has 4 major elements and availability an performance of each 
element affects the value of H2 is decarbonising heat. The UK is quite well-positioned for transition to H2, 
due to access to both salt cavern for H2 storage, CO2 storage sites and also it well stablished NG network. 

H2 storage in salt cavern 

Due to the fluctuating nature of heat demand, H2-
based system relies heavily on storage for 
balancing the system. Salt caverns are one of the 
major options for gas storage due to their high 
storage capacity, low cost of storage and their 
flexible operation relative high response rate. The 
cost of storage changes significantly depending on 
how often we use the storage unit.  

Decarbonisation 
pathways

Due to the spatially disperse 
and low density emissions 
associated with heat most 
decarbonisation pathways 
focus on centralizing 
production in either energy 
carrier level (H2/Electricity) or 
heat service (heat networks). 

Most decarbonisation pathways pass through CCS, and CCS will provide us with path independence. 

Heat system optimization framework

Different low carbon heat pathways provide heat at different cost, carbon footprint, storage requirements,
etc. A system level framework is required for fair assessment and comparison of different low carbon heat
pathways toward a zero emission heat system.

Heat Demand in the UK

The focus on heat is important as it accounts for more than 44% of total energy consumption in the UK
(compared to 20% for power) and the total emission associated with it in 2015 was more than 186 Mt CO2.
The carbon intensity of heat system in the UK is 2015 was about 262 g /KWh.

%Demand / % Emissions

Deep caverns have higher operation pressure so 
have higher storage capacity for the same cavern 
size. However they are more energy intensive as 
they require higher compression work and are 
more suitable for long term inter-seasonal storage. 

Shallow caverns have a low operation pressure 
therefore low storage capacity. These caverns 
require low compression work and are more 
suitable for short term intraday storage.


