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Institution of Mechanical Engineers: Response to Bright Blue Future of 

the gas network: call for written evidence 

In addition to the response to the high level questions two IMechE reports have 

been sent in as evidence.  

- Energy from Gas – Taking a whole system approach (2018) 

- Heat Energy – The Nation’s hidden crisis (2015) 

1. What are the primary trends and challenges currently affecting 

the UK’s gas network? 

The main issue affecting the UK’s gas network is the need to further 

decarbonise our energy system in order to reduce greenhouse gas (GHG) 

emissions and meet UK and international targets for emissions reduction. 

Further to this the UK’s gas network has challenges when considering the 

following: 

- A reduction in GHG emissions may mean a reduction in use of the gas 

networks and subsequently less revenue to maintain the networks. 

- Due to the rundown of the North Sea offshore assets over time the source of 

the gas infrastructure is today made up from North Sea gas and imported 

gas. The (slow) development of shale gas is leaving us increasingly 

dependent on overseas supplies, from countries with less than secure 

infrastructures. 

- Consideration of increasing the percentage of hydrogen in the existing 

natural gas grid system. 

- Repurpose of existing UK gas network infrastructure for hydrogen duty  

- Repurpose of existing UK gas network infrastructure for CO2 duty (i.e. 

for CCS / CCUS use) 

- Together with the pressure of natural gas for domestic consumption, 

the addition of Hydrogen might involve expense modifications to both 

domestic and industrial plant. Implicit in this is the safety of using 

Hydrogen in this environment. (R101 and COSHH) 

2. What should be the key priorities and aims for reforming the 

UK’s gas network? 
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An initial response to this question is to ask, for what use is the UK gas 

network being reformed? Once this is understood then the priorities will be 

clearer. IMechE suggests that this question is further defined in more detail 

and then asked again. 

A priority will be to develop technical and economic models that reflect 

different scenarios, for example, further use of hydrogen in the system and 

storage and for potentially reduced use of the network. 

3. How can the convergence of the gas network with other 

networks and sectors be enabled and accelerated? 

There are a number of different considerations here: 

- Firstly what is the desired outcome of the convergence, is this for 

greater interaction between different energy vectors to enable the 

wider energy system to become for flexible? 

- The gas network is already closely associated with a number of 

different heavy industries and a change in use may mean that it 

supplies different gas to industry or acts as a conduit for symbiotic 

relationships between industries. Bringing industries together and 

supporting these relationships through demonstration and R&D may 

help. 

- The gas network may enable hydrogen use in vehicles or in industrial 

hydrogen hubs where the hydrogen is made, stored, used and 

distributed. 

- It is possible that competition between energy vectors to achieve GHG 

emission reductions and air quality improvements, such as EV v 

Hydrogen vehicles may reduce opportunities for convergence. 

4. Which technologies provide the greatest potential for 

decarbonisation of heat, and how can they be better supported? 

It may be useful to reframe this question around what options are available 

and what outcomes they achieve. Looking back to the questions on 

reforming the network and convergence means that the options will vary 

depending on the chosen outcome. A key point is to determine the 

framework/s that will support the decarbonisation of heat.  
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As well as the need to reduce heat demand, there are some technologies 

and options that will be part of the technological framework and 

demonstration test beds should be used to validate the potential of 

different technologies. However further work on regulation, policy, and 

consumer behaviors and access will also be required. 

Potential technologies: hydrogen adaptation partial or full, heat pumps, 

combined heat and power, heat networks, thermal storage. 

5. What are the barriers to and opportunities for public and private 

investment in the upgrading of the gas network? 

There is a lack of certainty for the gas networks and this means that there 

has been hesitation in making decisions about what type of reforms the gas 

networks should undergo. Long term and coherent business plans with 

Governmental commitment to make the investment pay will help gas 

distribution companies to reduce this uncertainty. Areas where there are 

opportunities for investment include: 

- Hydrogen production 

- Hydrogen/ blended gas appliances 

- Industrial symbiosis at hydrogen hubs 

- Continued investigation into health and safety legislation, standards 

and regulation for hydrogen and hydrogen blend gas appliances and 

vehicles 

Barriers: 

- Lack of consistent energy policy 

- Short termism 

- Brexit and Government disarray 

- To clarify likely system operability for hydrogen use – including 

comparison of pressure, temperature, flow rate limits, line pack etc. 

compared with natural gas duty. 

6. How can the costs of gas for consumers be controlled and even 

reduced at the same time as upgrading the gas network? 

There are several different perspectives on this; 
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- The costs should not be reduced – consumers should pay for 

sustainable energy 

- Who will pay for consumer cost reductions and upgrades? It is difficult 

to envisage how a major capital investment programme could be 

undertaken to transform the existing system while at the same time 

reducing costs to consumers. 

- The gas market, as well as being regulated by Ofgem, is an 

International commodity and subject to worldwide prices as well as 

subject to political short termism. 

7. What policies should the Government reform or introduce to 

upgrade the gas network? 

The gas distribution network is already undertaking a pipe upgrade 

programme to 2030, it would be useful to understand what further 

upgrades this question refers to?  

A clear definition of what the intended outcome will be allows policies to 

be made that enable this outcome to become a reality. The current UK 

Government does not have a clear vision for heat and/or the gas 

distribution networks. Industry can support Government to make good 

policy that achieves a reduction in GHG emissions and continued use of 

the gas distribution networks as desired. This will allow industry to 

deliver a programme with a number of staged gateways, each designed 

to represent a level of maturation in the programme development and 

provide useful information in terms of decision making and / or capital 

investment. 

 

Greater focus on energy systems engineering and system impacts is 

needed to fully understand and assess the risks and opportunities of 

the potential decarbonisation pathways, this cannot be adequately 

identified by considering technology options within silos.  New methods 

are needed to develop metrics which are fit for purpose to del iver 

desired future outcomes not historical ones.  And new methods of 

evaluating value propositions, especially across multiple vectors. 

 

Further considerations:  
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1. Should gas companies wish to increase the use of hydrogen within the gas 

networks then the sustainable production of hydrogen must be 

considered. 

2. Electrolysis of water using low carbon electricity currently produces lower 

amounts of hydrogen, but is more sustainable. 

3. Steam methane reforming with or without CCS will produce more 

hydrogen, but further locks us into fossil fuel extraction and use in our 

energy system. 

4. It may be appropriate to first replace the existing brown hydrogen with 

green hydrogen before moving on to produce hydrogen for new end uses. 

5. Ramp rate of heat supply in response to heating demand peaks is an 

important consideration when comparing energy vectors (e.g. hydrogen 

vs electric heating). 

6. Technical issues with compression need to be assessed for hydrogen. 

7. Metallurgical and other material matters to be addressed. 

8. Carbon Capture and Storage (CCS) is needed for elimination of carbon 

dioxide emissions from natural gas reformation to hydrogen, but the 

practicalities cost and energy sacrifice need to be addressed further for 

this. 

9. Location important of hydrogen facilities is important in determining 

viability of hydrogen – we need to think globally, not just from UK 

perspective, as cost factors such as power prices, lead to different 

solutions. 

10.Exploration of alternatives is recommended – e.g. liquid fuels (e.g. 

synthesised hydrocarbon), methane. 

11.Upgrade of network avoidance should be maximised. 

12.Use of thermal storage in conjunction with electric heating from excess 

renewables would give a better energy balance than the hydrogen route 

and would act to address ramp rate issue. 

13.Energy return over energy invested (EROEI) and other metrics should be 

applied to compare options. 

14.Make sure specific requirements are captured before leaping into 

solutions. 

15.Uncertainty about the nature of future heat demand including fuel 

type and the potential for changing heat usage patterns is a potential 

threat to any proposals for investment in large scale infrastructure or 

infrastructure upgrade. 
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