
Wales & West Utilities (WWU) represents approximately 1/10th of the UK gas 

distribution networks. The responses provided have been extracted from significant 

research sponsored over the last four years. Full details are available either online 

http://www.wwutilities.co.uk/about-us/our-company/future-of-energy/ or via email 

helen.james@wwutilities.co.uk  

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

a) Increased Peak demand 

1. Net gas heated housing growth 

Developer still connect new houses to the gas network and show little 

sign of short term reduction. WWU connect circa 10,000 additional 

consumers each year, independent gas connected a similar number each 

year. Circa 1% growth pa. Housing is forecast to grow in our area in a 

similar way over the next 5 years. Long term will need a significant 

shift in policy to change this, to say heat networks. (See below) 

2. Peakers – small gas fired generators (up to 50MW) 

Balancing variable renewable generation is falling to the gas networks 

to balance. Peak demand for gas generation continues to increase 

rapidly: 

 

With at least 65GW of intermittent renewables (FES18) expected to be 

connected by 2030 the load factor for flexible generation will be so low 
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that peakers will be the favored route as now. (FES18 also includes 

some forecasts of 110GW of intermittent generation) 

3. CHP & Heat network 

Low carbon alternatives to heat such as low carbon energy centres and 

heat networks are actually being connected to the gas network. 90% of 

heat networks in the UK are gas fired or hybrid. Due to the gas being 

used to both provide heat and the local electricity generation, gas 

demand increases by a factor of two compared to a traditional solution. 

There has been consistent growth in the UK of CHP, with the older 

installations being upgraded to larger units. 

4. More within-day variation  

This new role for gas is creating bigger swings in gas network usage 

and therefore more flexibility will be needed in future. This could be 

from demand side response (not popular in gas – no bids for this year’s 

auction), time of use tariffs or additional storage. One or maybe all of 

these will be required.  

b) National Generation loss 

In the 2020’s approximately 16GW of coal and nuclear generation is forecast 

to shut down before being replaced in the 2030’s by nuclear. This will lead to 

even higher demand for generation. The following options exist: 

1. Interconnectors – these are not secure, for examples they flowed wrong 

way for much of last winter, including 1 March (beast from the east). 

2. Battery Storage – only 10GWh is forecast in FES18 by 2030, but UK 

needs at least 150 times that (1.5TWh) without gas fired generation 

costing £1.65 trillion (WWU Pathfinder 2017) 

3. Coal with CCS – too expensive for standby capacity 

4. Gas – The four 2018 FES scenarios show annual generation from 

decentralised gas technologies increasing from 10 TWh in 2017 to 

between 16 and 29 TWh by 2050. DeltaEE research (2018) show 

reduction in Gas generation from CCGT closure (mostly transmission) 

being replaced by Flexible Generation (distribution). 



It is evident therefore that gas demand for local power generation will 

continue to rise, with the rate of increase determined by the rate of 

renewable generation connected. 

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

WWU envisage a low cost, low carbon network: 

a) All workable scenarios, most notably the lowest cost pathway for heat (Smart 

hybrids) sees a complete detachment between peak and annual demand for gas. 

Peak demand rises slightly, annual demand drops dramatically. It is therefore 

essential that the consumer can afford a network that operates in that way. A 

key priority is therefore to continue with the current investment programme to 

replace iron pipes with plastic. The WWU distribution network is already 

around 80% plastic which has no maintenance costs,  zero leakage and results 

to date indicate in excess of 80 years lifespan (maybe indefinite). The aim is to 

complete the majority of pipes less than 10” by 2032. This should be 

accelerated slightly, followed by a programme to replace or refurbish the 

remaining iron of 10” diameter or above. 

b) An all plastic network will eliminate fugitive emissions from the gas 

distribution system in addition to making it hydrogen/biogas ready. The 

network would provide the stability to an overall low carbon energy system, in 

essence enabling other low carbon technology to take the strain of heat 

decarbonisation. 

c) The gas network will need to be more flexible in the future, potentially with 

long periods of very low demand followed by very high demand. Whilst the 

gas network already copes with such swings on a seasonal basis, the industry 

needs to model such extremes to adapt operating regimes to suit. 

d) In all scenarios, seasonality of heat is the most demanding issue to overcome. 

Suggestions of batteries and interconnectors have not been backed up by 

operational and cost evidence to support them. WWU (and others) modelling 

indicate these fail on one or both counts.  The lowest cost option may be to 

utilise existing and potentially new seasonal storage to store green gases from 

summer to winter. This could include recommissioning Rough and extending 

LNG storage. The existing gas transmission and distribution network could be 

adapted to operate in such a mode. 



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

enabled and accelerated? 

a) It is imperative that everyone in the energy industry including government and 

especially local government look at energy in the round – power; heat; 

transport; waste. This gives the opportunity of seeing past short term solutions 

to yesterday’s problem and gives foresight and insight into the most optimal 

solutions on a regional basis. The diagram below is how WWU see an 

integrated network, most of which has actually happened in the last 5 years. It 

illustrates the complex interaction between the vectors, for example, EV’s on 

some occasions increase load on the gas system via local gas generation. 

                  

b) Modelling the above system is essential to enable the value of an integrated 

network to be described. WWU has funded extensive research and 

development of such a model, the 2050 Pathfinder. The evidence based model 

is being used by WWU and others to gain insight into future options. To enable 

the convergence of energy networks, the Pathfinder model has been peer 

reviewed and now is offered for use by others to simulate their own scenarios. 

Initially used by the Institute of Welsh Affairs who have modelled Swansea, 

and in the very near future by DNOs SSE and UKPN in a project to design an 

integrated green city.  WWU welcome the independent review of Pathfinder by 

Bright Blue. 

 



 

4. Which technologies provide the greatest potential for decarbonisation of heat, and 

how can they be better supported? 

a) Hybrid heating systems  

Hybrid heating systems are not new and work on the principle of using two 

appliances switching between electricity and gas to provide the lowest cost 

operation. Their control has been rather crude until the WPD/WWU/PassivSystems 

FREEDOM project (2017) which has developed and deployed smart software 

control. This enables a consumers heating system to switch in real time based on 

cost, carbon intensity of each grid, availability of renewable electricity and on 

network capacity.   (See short paper)  

This brings the opportunity to make the best use of all renewable energy, including 

bio gases, wind power and hydrogen blends. Imperial College research published 

by the Committee on Climate Change (June 18) illustrates that this solution is the 

lowest cost pathway to decarbonise heat. 

b) Hydrogen  

Hydrogen offers a promising way of substantial and rapid carbon reductions for 

heat in major cities, especially in Northern UK who have access to CCUS to 

decarbonise gas. The advantage of hydrogen for major cities is that it can 

decarbonise 30% of UK heat, leaving other scarce renewables such as wind and 

biogases to go further around the remaining 70% ‘hard to decarbonise’ sector. 

WWU regional approach to decarbonisation can be summed up in the following pie charts 

(Lancaster 2018). 

   



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

upgrading of the gas network? 

a) Barriers 

1. The main issue for public funding must be the UK deficit and the 

already strained finances of local authorities (who are often suggested 

should lead this). Public opinion whilst usually in favour of green 

energy rarely converts into action when compared to other priorities 

such a NHS, social needs or education.  

2. Private investment – political sentiment that networks should be 

nationalized and constant opinion that electrification is the future gets 

in the way of the facts – that keeping the gas network as part of an 

integrated energy system is the lowest cost pathway. A clear cross party 

steer would give shareholders and banks confidence to invest. 

b) Opportunity 

1. The UK regulated model attracts word-wide investors if a stable 

platform can be demonstrated. The lower the risk, the cheaper investors 

can borrow and hence ultimately keep consumer costs to a minimum. So 

a very clear policy to keep the gas network as part of a low carbon 

integrated energy system, transporting green gases would provide rating 

agencies and bond holders the opportunity to support the investment 

needed. 

 

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

time as upgrading the gas network? 

a) The cost benefit analysis conducted by WWU using Green Book principles 

demonstrates that upgrading the distribution network pays for itself in lower 

operating costs and lower fugitive lower emissions. The upgrade is currently 

paid for via capital, depreciated over 45 years. A typical iron main would pay 

back its investment in 25 years. So in year 1, consumers pay the depreciation 

and regulatory allowance for the investment, but that is the same or less than 

the savings made in reduced leak repair, lost gas payments and emissions. 

b) Best way to lower costs would be to speed up the network upgrade to get the 

benefits early. 

 



7. What policies should the Government reform or introduce to upgrade the gas network? 

a) Short term 

The key current policy is the 30:30 safety regime – replace iron of less than 10” 

within 30m of property by 2032. This should be clearly supported as not just a 

safety policy, but one that supports decarbonisation. It has been demonstrated that 

the diameter threshold of 10” when introduced as an amendment should have been 

12” and this is a policy that would provide better safety, lower maintenance cost 

and better environmental outcomes. In environmental terms, the carbon used to 

replace an iron main is paid back via lower emissions within 1 year.  

b) Medium term 

A policy to replace or upgrade the remaining iron not covered by the 30:30 policy 

would provide the low cost; low carbon network that consumers will need in the 

2030’s to decarbonise heat in the lowest cost way. The business case already 

makes sense in cost benefit analysis terms, but a more substantial benefit is this 

policy framework to decarbonise heat would avoid unprecedented costs to upgrade 

electricity distribution networks associated with an electrification scenario.  

A policy of whole system, integrated network thinking would need to be 

recognised to get the best out of gas and electricity; transmission and distribution 

networks. 

c) Long term 

Provide a policy framework for 17 hydrogen cities and biogas grid, including 

storage, for the non-hydrogen areas.  

Addendums 

Recent references – supporting the evidence provided. 

Short Papers and briefing notes – sent in email 

• Freedom – Briefing note and short paper 

• Pathfinder – Briefing note and short paper 

 



Addendum 1 – Supporting References 

CCUS Taskforce – July 18  

• ‘CCUS can unlock value across the economy to enable low carbon industrial 
products, decarbonised electricity and gas, a hydrogen economy, greenhouse gas 
removal, and new industries based around utilising CO2’ 

• https://www.gov.uk/government/publications/delivering-clean-growth-ccus-cost-
challenge-taskforce-report 

Committee on Climate Change – June 18 

• For both 30Mt and 0Mt cases, the Hybrid pathway is identified as the most cost-
effective decarbonisation pathway  

• https://www.theccc.org.uk/wp-content/uploads/2018/06/Imperial-College-2018-
Analysis-of-Alternative-UK-Heat-Decarbonisation-Pathways-Executive-
Summary.pdf 

• The Committee welcomes the Government’s recent studies in this area, including 
on domestic hydrogen appliances, hybrid heat pumps and market and regulatory 
models for low-carbon gas. The announcement of £20 million of funding to 
accelerate the development of low-carbon hydrogen production is also a positive 
move.  

• https://www.theccc.org.uk/wp-content/uploads/2018/06/CCC-2018-Progress-
Report-to-Parliament.pdf 

Inst Mechanical Engineers – May 18 

• Hydrogen has the properties to fulfil the requirements of heat, transport, power 
generation.  

• Hybrid heating technology uses the best of the future electricity and gas networks 
– using offpeak, cheap, low-carbon electricity when available, and gas when it is 
not. 

• https://www.imeche.org/docs/default-source/1-oscar/reports-policy-statements-
and-documents/imeche-energy-from-gas-report-final-may-2018.pdf?sfvrsn=2 

Policy Connect – July 18 

• ‘Low carbon forms of gas could make a significant contribution to the UK’s efforts 
to reduce greenhouse gas emissions by 80% by 2050’ 

• https://www.policyconnect.org.uk/cc/sites/site_cc/files/report/700/fieldreportdown
load/futuregasseriespart2theproductionoflowcarbongasweb.pdf 

National Grid Future Energy Scenarios July 2018 

• Gas will play a role in providing reliable, flexible energy supplies for the 
foreseeable future. New technologies and sources of low carbon gas can 
decarbonise the whole energy sector. 

• Hydrogen could play a key part in a decarbonised energy world 
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• http://fes.nationalgrid.com/media/1363/fes-interactive-version-final.pdf 

National Infrastructure Commission – July 2018 

• The safety case for using hydrogen as a replacement for natural gas should be 
established, followed by trials for hydrogen at a community scale and alongside 
carbon capture and storage.  

• https://www.nic.org.uk/wp-content/uploads/CCS001_CCS0618917350-001_NIC-
NIA_Accessible.pdf#page=8 
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