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1. What are the primary trends and challenges currently affecting the UK’s gas network? 

Changes in gas demand: A decrease in gas demand for heating is anticipated due to improving energy 
efficiency and the move towards electrification of the heat sector. Furthermore, gas demand for power 
generation will be affected by the increase in wind and PV generation. Owing to their flexible operating 
characteristics, gas-fired generating units will play a crucial role in compensating for the variability of 
renewable energy sources. Consequently, variations of wind and solar generation will be transferred to the 
gas demand [1]. The wide-scale integration of variable renewable generation in the GB power system is 
expected to decrease annual gas demand for power generation, but lead to larger and more frequent 
fluctuations in the gas demand [3]. 

Uncertainties in gas supply: Decreasing North Sea gas production, possible delays in the production of 
shale gas as well as increasing exposure to international LNG markets raise new concerns regarding the 
security of gas supply. Heavy reliance on LNG and its volatile market could cause occasional shortages of 
supply. To manage these situations greater gas storage capacity and the ability to direct gas flows in the 
networks are technically desirable. 

Future requirements of gas networks: Unlike electrical power, gas takes time to travel from supply sources 
to demand centres. Linepack, which is the within-pipe storage capability of the gas network, is used to deal 
with rapid changes of the gas demand locally. Therefore, the gas network operator maintains the linepack 
within a range to ensure there is sufficient short-term flexibility. The growing variability of gas demand for 
power generation, will increase the variations in linepack and make its management more difficult. 
Operational data from National Grid shows that the within-day linepack of the GB National Transmission 
System (NTS) in 2012 fluctuated with larger magnitude (32 million cubic metre) compared to 2002 (20 
million cubic metre). This increase in the variation of linepack was due primarily to the increased capacity of 
wind generation and partly as a result of the closure of gas holders in the gas distribution networks [3]. 

In compliance with the Industrial Emission Directive (IED), the majority of the gas compressor units in the 
NTS will be substituted by electrically driven or smaller size compressors. The challenge is to ensure that 
the new compressor fleet can offer the operational flexibility required in a future gas transmission network. 

2. What should be the key priorities and aims for reforming the UK’s gas network? 

Despite the increasing share of renewable and low carbon energy sources of power and heat production, it 
is expected that natural gas will continue to be an important part of the energy mix to 2030 [4]. The lower 
emissions from natural gas compared to other fossil fuels, in addition to the flexible operating 
characteristics of gas-fired power plants are two key factors that justify using natural gas in transitioning to 
a low carbon energy system.  

In broad terms, the aims for reforming the gas networks should be:  

(a) reducing emission from gas sector and therefore achieving a lower ‘whole-system’ costs for 
decarbonising the energy system compared to those decarbonisation strategies in which no role for the gas 
networks is envisaged,  
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(b) maintaining and investing in the gas infrastructure (e.g. fast-cycle storage and multi-junction 
compressors) to enable the gas networks contribute to providing flexibility to the power system by 
supporting the operation of gas-fired generating units as well as enabling fuel switching in hybrid heating 
systems, and  

(c) future proofing investments in the gas networks by keeping the options open and minimising the risk of 
stranded assets. 

3. How can the convergence of the gas network with other networks and sectors be enabled and 
accelerated? 

The effective integration of different energy vectors is a key for cost-effective and low risk transition to a 
clean energy system, as it enables the complementary advantages of different energy vectors to be 
exploited. To enable and accelerate the convergence of the gas network with other networks and sectors,  

 More coordination is required in (a) long-term planning of various energy vectors, (b) operation of 
various energy vectors, e.g. flow of information between gas and electricity systems operators, (c) 
designing gas and electricity markets, e.g. the same time frame for day-ahead markets.  

 Rewarding flexibility provision from gas networks to power systems  

4. Which technologies provide the greatest potential for decarbonisation of heat, and how can they be 
better supported? 

Hybrid heat pumps supplied by renewable electricity and low-carbon gases (e.g. bio-gas) could be a 
promising option for decarbonisation of heat. The fuel switching capability of hybrid heat pumps allows 
capping the electricity peak demand and therefore avoid significant costs for reinforcing the electricity 
networks and building peaking generating units.  

Smart and automated control systems at households are essential to make it an ‘easy-to-use’ heating 
system for consumers that automatically switch between gas and electricity in response to their real time 
prices and marginal carbon emission.  

5. What are the barriers to and opportunities for public and private investment in the upgrading of the 
gas network? 

Uncertainties associated with energy policy, economic and technical performance of heating technologies 
are key barriers to public/private investments. 

6. How can the costs of gas for consumers be controlled and even reduced at the same time as upgrading 
the gas network? 

When discussing costs, it is very crucial to have a ‘system’ view and consider how additional investments in 
gas infrastructure could potentially save the overall cost of energy system (for example by reducing the 
costs of electricity system).  
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