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1.2. Initial findings 

Initial findings clearly highlight that fibre optics is the most viable repurposing solution, offering 

high data capacity, minimal space requirements, and strong economic performance. District 

heating and aviation fuel also present promising use cases, especially in locations where 

pipelines intersect with potential heat offtakers or airport infrastructure. Electric cabling is a 

feasible application but will face severe technical and regulatory challenges. Meanwhile, CAES 

was ruled out due to its low energy density and poor technoeconomic feasibility. 

Work Package 2 assessed the gas transmission network, identifying 3 decommissioned pipeline 

segments longer than 2km and analysing their attributes using ArcGIS. These were mapped 

alongside infrastructure datasets to evaluate reuse potential. The locational analysis revealed 

that two pipelines lie within 25 km of an airport, three heat networks are located within 10 km (all 

awaiting construction), and a cluster of four data centres was within 10km of one of the 

pipelines. Furthermore, the two pipelines that were in the vicinity of most of the infrastructure 

also lie in close proximity to the Humber industrial cluster, which is a hotspot of decarbonisation 

activity. These findings confirmed strong geographic overlap between the viable redundant 

assets and infrastructure demand, pointing to the viability of targeted, multi-utility repurposing. 

Work Package 3 evaluated six alternative technology options for reuse: fibre optics, district 

heating, aviation fuel, electricity transmission, water, and compressed air energy storage 

(CAES). Fibre emerged as the most promising use case, with low retrofit costs (mechanical 

cleaning and inspection estimated at £18,000–£27,000/km), high data capacity, and minimal 

technical complexity. District heating was also found to be feasible, particularly using ambient 

systems, though installation costs were higher—around £1 million/km plus additional 

infrastructure such as energy centres and pumping stations. Aviation fuel pipelines presented a 

compelling economic case near airports, despite higher cleaning costs (~£120,000/km). CAES 

was ruled out due to low energy density and limited scalability, while electricity and water use 

cases face considerable technical and regulatory barriers. 

A cost-benefit analysis in Work Package 4 used Future Energy Scenarios (FES) to model long-

term asset value and supported the commercial case for reuse. Fibre optics showed strong net 
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benefits over time, driven by stable leasing revenue and high demand for connectivity. Aviation 

fuel offered the highest returns in specific locations, offsetting significant initial investment with 

avoided costs of new pipeline construction. District heating performed well in areas with 

localised demand and favourable retrofit conditions. In contrast, water and electricity options 

were deprioritised due to cost, complexity, and regulatory uncertainty. Across all scenarios, 

repurposing just 10% of decommissioned assets delivered greater value than maintaining them 

in their current state. 

The final work package focused on stakeholder engagement, including interviews with telecom 

providers, heat network developers, gas and electricity distribution networks, and pipeline 

representatives. This engagement validated the prioritisation of fibre, district heating, and 

aviation fuel, with stakeholders expressing strong interest in these applications. Participants 

highlighted regulatory clarity, access to infrastructure, and technical design as key next steps. 

Electricity and water reuses were met with lower enthusiasm, mainly due to operational and 

compliance challenges. 

In summary, the Discovery Phase has shown that decommissioned gas pipelines can be 

successfully repurposed—particularly for fibre, district heating, and sustainable aviation fuel—

offering a technically feasible and economically sound solution for legacy infrastructure. 

This analysis will guide the selection of technologies and geographies to be progressed into the 

Alpha phase, where further multi-utility locational analysis, stakeholder engagement, and 

detailed design will take place to prepare for Beta trials. 

1.3. Next steps 

Following the successful completion of the Discovery Phase, the Alpha Phase of the Alt Pipe 

project will focus on refining technical options, identifying high-potential pilot sites, deepening 

the economic case, and engaging stakeholders to ensure the project is both feasible and 

aligned with industry needs. The goal is to build confidence in the proposed use cases and 

prepare a robust foundation for a Beta trial. 

The objectives of the Alpha phase will be to: 

• Validate and refine the prioritised technologies. 

• Conduct detailed locational and infrastructure assessments to shortlist viable trial sites. 

• Enhance the technoeconomic modelling and business case through granular, site-

specific inputs. 

• Establish early alignment with stakeholders, regulatory bodies, and delivery partners. 

• Identify and mitigate any remaining technical, regulatory, or operational risks. 

• Develop the design and implementation strategy for the Beta phase. 

 

The Alpha phase will require the involvement of additional project partners to ensure the 

development of practical, scalable solutions. We anticipate engaging a Distribution Network 

Operator (DNO) or Gas Distribution Network (GDN), a consumer representative such as an 

airport operator, telecoms provider, or data centre, and a construction or engineering 

consultancy with experience in infrastructure repurposing. These partners will play a key role in 

validating use cases, informing technical design, and supporting the development of 

commercially viable delivery models. 

The Alpha phase will build directly on the Discovery findings by deepening the technical, 

locational, regulatory, and commercial analysis of shortlisted technologies. The locations found 
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in the Discovery phase may be validated through site visits and consultation with local 

authorities. In parallel, technical design scoping will begin—covering cleaning and lining 

requirements, performance specifications1 (e.g. pressure, flow, thermal conditions), and 

integration with third-party infrastructure. Preliminary engineering assessments, such as 

mechanical integrity checks and thermal modelling, will identify any constraints that may require 

further validation during the Beta phase. 

Alongside the technical work, the team will map relevant regulatory pathways for each 

technology, engage early with key regulators, and explore viable asset transfer models, 

permitting routes, and funding mechanisms. The cost-benefit analysis will be expanded with 

site-specific retrofit costs, updated demand forecasts, and scenario modelling to reflect different 

ownership and delivery models. Broader impacts such as avoided emissions and local 

economic value will also be quantified. Stakeholder engagement will intensify, with targeted 

workshops involving local authorities, utilities, offtakers, and regulators to confirm demand, test 

commercial appetite, and identify early barriers.  

By the end of Alpha, the project will aim to deliver updated CBA modelling, detailed technical 

briefs, a stakeholder engagement report, and a fully scoped Beta Phase Delivery Plan. 
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The following section outlines the mapping approach, 

data sources, and key locational insights used to 

inform infrastructure planning and technology 

prioritisation for the Alpha and Beta phases of the 

project. 

National Gas provided a register of 45 gas transmission pipelines containing decommissioned 

segments, including details on their approximate location, diameter, decommissioning method, 

length, pressure, and wall thickness. Out of these 45, three pipelines contained 

decommissioned segments greater than 2km in length. The rest were excluded from analysis in 

agreement with National Gas. 

Using this dataset, LCP Delta developed a comprehensive map in ArcGIS incorporating the 

following layers: 

• Redundant Gas Transmission Segments. Supplied by National Gas, this layer 

identifies the location and attributes of the three decommissioned gas pipeline segments 

longer than 2km across the UK: 

•  

  

  

• UK Renewable Energy Pipeline. Based on data from the Department for Energy 

Security and Net Zero (DESNZ), this layer was filtered to highlight: 

• Onshore wind and solar projects awaiting/under construction, therefore potentially 

awaiting grid connection, representing potential opportunities for electricity cabling. 

• Biomass, anaerobic digestion, and energy-from-waste projects that are operational 

or awaiting/under construction, which may serve as potential heat sources for heat 

networks. 

• Airports. Data from the Civil Aviation Authority (CAA), identifying airports as potential 

offtakers for sustainable aviation fuel. 

• Heat Networks. Data from DESNZ on both planned and operational heat networks, 

considered potential offtakers for distributed heat. 

• Operational Data Centres. Using information from DataCenterMap, this layer identifies 

operational data centres that may require fibre connectivity, water, or electric cabling, 

and that could potentially serve as heat sources for heat networks. 

A proposed layer depicting wastewater treatment plants was excluded due to difficulty in 

obtaining location data. 

2. Gas Transmission 
Network Assessment 
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Cranswick 

Country Foods 

Solar 

Photovoltaics 

Awaiting 

Construction 
1.5 

 

Shed 27, 

Alexandra Road, 

South 

Immingham  

Solar 

Photovoltaics 

Awaiting 

Construction 
1.07 

 

Shed 10, 

Alexandra Road 

South, 

Immingham 

Docks  

Solar 

Photovoltaics 

Awaiting 

Construction 
1.37 

 

 

2.2. Next Steps and Alpha Phase  

This analysis will inform the prioritisation of assets and technologies to be explored during the 

Alpha phase of the project. It will also support the selection of candidate locations for a targeted 

Beta trial. 

Further multi-utility locational analysis will be conducted during the Alpha phase to identify 

integrated infrastructure opportunities. For instance, certain data centres may simultaneously 

receive fibre, water, or electric connectivity while serving as a heat source for adjacent heat 

networks. 

It may also be prudent to assess the nearby Humber industrial cluster in more detail, particularly 

regarding any planned SAF projects that may need a piped connection to Humberside airport.
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This section reviews technology options for pipeline 

repurposing, focussing on technical practicality, cost, 

and regulatory constraints.  

National Gas Transmission (NGT) operates Britain's National Transmission System (NTS) for 

gas, which transports gas from entry points to power stations, industrial plants, storage facilities, 

local Gas Distribution Networks, and overseas via interconnectors. The NTS comprises nearly 

8,000 km of pipeline, over 60 compressors at 21 stations, and more than 500 above-ground 

installations. 

NGT are aware of the risks to their assets from decarbonization and are exploring commercial 

options for stranded assets or reserved ground. They are committed to identifying viable 

solutions to secure the future of their infrastructure. 

Ramboll has been contracted by NGT to complete Work Pack 3 (WP3) to determine the 

technical viability of each technology assessed and develop high-level cost benchmarks for 

those technologies proven to be technically viable. This report will outline the key findings from 

the technology assessment and cost benchmarks and should be read in conjunction with the 

WP3 PowerPoint report. 

The WP3 technology assessment will begin with high-level technical research on different 

technologies, followed by a viability assessment of implementation, capacity, and cost. The 

results will feed into SWOT analysis and an assessment matrix to rank and compare 

technologies, thereby identifying the preferred option for gas pipeline repurposing. The outcome 

of this work package will inform subsequent work packages, which will develop cost-benefit 

analyses for each technology assessed and help determine the preferred technology for 

existing gas pipeline repurposing. 

Furthermore, EA Technology were contracted to present the technical and regulatory 

considerations of repurposing these pipelines for electrical cable distribution and transmission. 

This work follows on from the SWOT analysis undertaken by Ramboll and presents qualitative 

analysis that should be considered for this technology. Finally, we present one niche case that 

may be a viable use case.  

3.1. Existing Gas pipeline 

This section of the report provides an overview of the technical properties of the existing gas 

pipeline and the cleaning process required for the pipelines to be ready for alternative 

technology implementation. 

A Request for Information (RFI) was sent to the client at the start of the project to obtain 

relevant data on the existing NTS pipeline, including pipe size, material, and length. The key 

characteristic of the existing gas pipeline is shown in Table 6. 

3. Alternative Technology 
Assessment 
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3.4.  Assessment Matrix 

An assessment matrix is a tool designed to score the performance of various technologies 

based on the inputs from previously conducted SWOT analysis and technical and costing 

assessments. The matrix evaluates each technology to identify the most applicable and relevant 

solution based on factors such as cost, technical viability, efficiency, and performance. The 

scoring is done in descending order for each category assessed, where lower scores often 

represent good performance, high revenue potential, low complexity, etc., while higher scores 

indicate poor performance, high costs, and low revenue potential, etc. 

Furthermore, the assessment matrix helps visualize the performance and rank of the 

technologies assessed, providing a clear and comparative overview of their strengths and 

weaknesses. This enables stakeholders to make informed decisions about which technology to 

implement for pipeline repurposing, ensuring the most cost-effective and efficient solution is 

selected. 

3.4.1. Assessment matrix analysis output 

The output of the assessment matrix can be found in Figure 2. From the Assessment Matrix, 

Fiber was identified as the preferred technology due to its excellent economic performance, 

characterized by high 'energy' density, and its ease of conversion. The high capacity with 

minimal spatial requirements makes fiber cable an optimal choice. Following in rank were 

aviation fuel and water systems, which also demonstrated good economic performance and 

feasibility, making them viable alternatives for gas pipeline repurposing. 

Although district heating technologies achieved a lower ranking, their performance score was 

similar to that of aviation fuel and water applications. Therefore, district heating technologies 

should still be considered if the preferred options, such as fiber cable, are determined to be non-

viable during the subsequent design stage. Their viability in terms of technical and economic 

aspects warrants further exploration under certain conditions. 

On the other hand, compressed air energy storage (CAES) technology scored the poorest in the 

assessment. This was mainly due to its low storage capacity and energy density, coupled with 

the complexity involved in system integration and underlying risks. Given these significant 

challenges and costs, CAES should not be considered a viable option for repurposing 

existing gas pipelines. Based on the assessment matrix, the preferred technology identified is 

fiber installation while CAES scores the lowest due to cost and deliverability (lack of information 

on performance and existing technologies). 

The key findings identified from Assessment Matrix is outlined in Section 3.5 - Summary. 
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Figure 2: Assessment matrix output 

Fiber cable was identified as the preferred technology due to its excellent economic 

performance, characterized by high 'energy' density, and its ease of conversion. The high 

capacity with minimal spatial requirements makes fiber cable an optimal choice. Following in 

rank were aviation fuel and water systems, which also demonstrated good economic 

performance and feasibility, making them viable alternatives for gas pipeline repurposing. 

Although district heating technologies achieved a lower ranking, their performance score was 

similar to that of aviation fuel and water applications. Therefore, district heating technologies 

should still be considered if the preferred options, such as fiber cable, are deemed non-viable 

during the detailed design stage. Their viability in terms of technical and economic aspects 

warrants further exploration under certain conditions. 

On the other hand, compressed air energy storage (CAES) technology scored the poorest in the 

assessment. This was mainly due to its low storage capacity and energy density, coupled with 

the complexity involved in system integration and underlying risks. Given these significant 

challenges and costs, CAES should not be considered a viable option for repurposing existing 

gas pipelines  

3.5. Summary 

Ramboll has been contracted by National Gas Transmission to conduct Work Package 3, which 

involves developing a high-level technical assessment to identify potential viable alternative 

technologies for repurposing redundant gas pipelines. 

The technology assessment process involved a high-level evaluation of each technology’s 

technical viability, costs, and SWOT analysis. The output from these assessments was used to 

formulate the assessment matrix, where each alternative technology was compared and ranked 

to identify the list of technologies that should be prioritized or preferred for further assessment. 

The assessment matrix identified fiber as the prioritised preferred technology for pipeline 

repurposing due to its excellent economic performance, high data transportation capacity, 

minimal spatial requirements, and overall ease of conversion. Subsequent technologies from 

the assessment matrix output, such as water and aviation fuel, should also be considered 

despite their lower ranking. However, they should only be evaluated if the preferred options with 

better performance are discounted during later design stages. 
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A high-level technical viability and costing assessment has been conducted to evaluate 

alternative solutions for repurposing existing gas pipelines. The technologies considered include 

district heating networks (LTHW and ambient network), aviation fuel transportation, compressed 

air energy storage (CAES), water (potable water and wastewater), and fiber cable. This 

assessment aimed to identify the most feasible and cost-effective technology for repurposing 

the pipelines. 

Fiber cable was identified as the preferred technology due to its excellent economic 

performance, characterized by high 'energy' density, and its ease of conversion. The high 

capacity with minimal spatial requirements makes fiber cable an optimal choice. Following in 

rank were aviation fuel and water systems, which also demonstrated good economic 

performance and feasibility, making them viable alternatives for gas pipeline repurposing. 

Although district heating technologies achieved a lower ranking, their performance score was 

similar to that of aviation fuel and water applications. Therefore, district heating technologies 

should still be considered if the preferred options, such as fiber cable, are deemed non-viable 

during the detailed design stage. Their viability in terms of technical and economic aspects 

warrants further exploration under certain conditions. 

On the other hand, compressed air energy storage (CAES) technology scored the poorest in the 

assessment. This was mainly due to its low storage capacity and energy density, coupled with 

the complexity involved in system integration and underlying risks. Given these significant 

challenges and costs, CAES should not be considered a viable option for repurposing existing 

gas pipelines. 

This evaluation ensures that the selected technology is not only cost-effective but also 

technically feasible, thereby optimising the repurposing of existing infrastructure for sustainable 

use. 

3.5.1. Next Steps 

The next steps should consider: 

• A more detailed technical study shall be conducted for the shortlisted (higher-ranking) 

technologies, including: 

• Identifying the demand and potential consumer locations. 

• Assessing the technical viability in detail, including appropriate cleaning and lining plans 

(if required). 

• Identifying the condition of the existing pipeline and indicating locations where 

contamination may exist. 

• Providing a detailed pipeline network route drawing for the pipeline of interest. 

• Early stakeholder engagement. 

• Developing detailed designs for the preferred technology solution for procurement. 

• Engaging the market early to identify key challenges and requirements for large-scale 

pipeline repurposing work.  
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3.7. Purpose and scope 

EA Technology conducted a comprehensive assessment to identify the key benefits and 

potential opportunities associated with repurposing elements of the National Gas Transmission 

Network. This evaluation focused on its feasibility as an innovative conduit for the large-scale 

distribution and transmission of electricity, exploring both technical and economic implications to 

inform future energy infrastructure strategies. This summary should be read in conjunction with 

the more detailed WP3 report prepared by EA Technology for National Grid. 

3.8. Key Findings 

• 66kV and 132kV networks are best suited for pipeline repurposing due to their distance 

compatibility and minimal access needs. 

• Internal diameter limits may restrict installations to a single cable; multiple sets require 

further analysis. 

• Access points are needed for pulling and jointing, as block valves are too widely spaced. 

• Pipeline durability must exceed the cable’s lifespan; older pipes may reduce long-term 

viability. 

• Alternating Current (AC) corrosion risks are not fully understood and need further study. 

• No formal regulatory process exists; Ofgem, HSE, and National Gas must address asset 

ownership, safety, and compliance. 

• ESQCR 2002 requirements must be met, including insulation, earthing, and fault 

detection. 

• Long-distance use may trigger Environmental Impact Assessments. 

• Repurposing may be viable only in specific use cases, such as High Voltage Direct 

Current (HVDC) from offshore wind. 

3.9. Technical Feasibility Assessment summary 

The feasibility of repurposing gas transmission pipelines for electricity infrastructure requires 

consideration of multiple engineering constraints, including thermal performance, mechanical 

suitability, electromagnetic interference, and long-term maintenance access. Benefits that would 

be derived from utilising existing gas network infrastructure for electricity networks can be 

summarised as:  

• Use of existing infrastructure: Gas pipelines provide a pre-existing underground conduit, 

potentially reducing civil engineering and land acquisition costs.  

• Mechanical Protection: Steel pipelines offer greater protection from third-party damage 

compared to direct-buried cables. 

• Reduced Environmental and Planning Impact: Using existing pipeline corridors may limit 

the need for new construction and reduce environmental disruption. 

Analysis identified significant technical challenges that make repurposing gas pipelines for 

electricity distribution unlikely to be viable in most cases. These include: 

3.9.1. Thermal Limitations 

High-voltage (HV) cables generate significant heat during operation, and housing them within a 

sealed steel pipeline creates substantial heat dissipation challenges. Unlike direct-buried 

cables, which can release heat into surrounding soil, cables in a pipeline are enclosed in air, 
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resulting in thermal build-up. If this heat is not properly managed, conductor temperatures may 

exceed insulation limits, leading to degradation, accelerated ageing, and potential failure. 

AC cables experience greater resistive losses than DC cables, further contributing to heat 

generation. To avoid overheating, forced cooling systems or reduced loading may be required, 

both of which can limit the capacity and efficiency of the system. 

Extended exposure to high temperatures can also lead to thermal expansion in the conductors, 

increasing mechanical stress and reducing operational life. These issues become more critical 

when multiple circuits are installed within the same pipeline. For example, 132kV cables require 

a minimum spacing of 45 centimetres to prevent mutual heating, which restricts the number of 

circuits that can be safely installed. 

3.9.2. Electromagnetic and Corrosion Risks 

 The steel enclosure around HV AC cables induces electromagnetic coupling, creating several 

operational challenges. Alternating magnetic fields generate eddy currents in the steel, leading 

to localised heating, increased energy losses, and potential cable overheating. These fields also 

accelerate AC corrosion, especially in low-resistivity soils, where induced voltages cause faster 

material degradation. Electromagnetic interference (EMI) from AC cables can disrupt nearby 

communication and control systems. The steel pipeline may conduct stray currents, affecting 

surrounding infrastructure. To address these risks, the system would require specialist earthing 

and bonding to manage induced currents, voltage fluctuations, and corrosion. 

3.9.3. Cable Installation and Maintenance Challenges 

Installing and pulling HV cables through long pipeline sections presents mechanical challenges 

due to pipeline geometry, bend restrictions, and pulling force limits. Gas pipelines, designed for 

fluid transport, include 3D bends, expansion loops, and welded joints. These features obstruct 

cable installation and require modification, unlike purpose-built electricity ducts. 132kV 

aluminium cables have a maximum pulling tension of around 2,752 kg, limiting installation 

lengths to roughly 1.1 km. Standard pulling methods may not be suitable, requiring hydraulic 

pushing or segmented installation with jointing bays. Access is also an issue. Valve stations are 

spaced about 80 km apart, far exceeding cable pulling limits. Additional access points would be 

needed for installation and maintenance, increasing complexity and cost. 

3.9.4. Bending and Structural Constraints 

Gas pipelines were built for high-pressure transport, not for electrical cables, leading to 

mechanical incompatibilities during installation. Tight bends and non-linear paths often exceed 

the safe bending radius for HV cables, risking insulation damage and reduced reliability. Internal 

diameter changes and welded joints create obstructions that increase cable stress during 

pulling. Pipelines also lack regular access points for cable jointing, which are typically needed 

every 500 m to 1 km in underground power systems. 

3.9.5. Fault Detection and Repair Complexities 

Detecting and repairing faults in cables housed within a sealed pipeline is significantly more 

difficult than in conventional underground systems. Standard fault location methods, such as 

thumper testing, TDR, and thermal imaging, are compromised by the steel enclosure, bends, 

and limited access. These techniques are less effective or unusable in a pipeline environment. 

Faults cannot be excavated directly. Repairs require full excavation at predefined access points, 

increasing time and cost. While conventional faults can often be resolved within 24–48 hours, 

faults in repurposed pipelines could take weeks. Confined pipeline spaces also increase the risk 

of arc flash and internal heating during insulation failures, complicating fault response further. 

In conclusion, the feasibility of repurposing gas pipelines for electricity transmission is severely 

constrained by thermal limitations, electromagnetic interference, installation challenges, 

mechanical incompatibilities, and fault detection difficulties. The concept may be viable only in 
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limited scenarios, such as single-cable HVDC transmission, where electromagnetic and thermal 

issues are minimised. 

3.10. Regulatory Landscape 

Repurposing gas transmission pipelines for electricity use involves major regulatory challenges, 

not just technical ones. There is no established legal mechanism for converting a gas asset into 

an electricity asset. Any project would require bespoke approvals and coordination between 

Ofgem, the Health & Safety Executive (HSE), and National Gas. Key issues include licensing, 

safety, ownership, and planning requirements.  

The following section outlines the key licensing, safety, ownership, and planning requirements 

that would need to be addressed for such a project to proceed. 

3.10.1. Electricity Transmission & Distribution Regulations 

The Electricity Act 1989 governs electricity generation, transmission, and distribution in the UK. 

It requires all operators to hold an Ofgem-approved licence. Gas pipeline owners cannot 

operate electricity assets without a licence transfer. Infrastructure changes may also affect 

asset valuation and price controls under Ofgem’s RIIO framework. 

3.10.2. Electricity Safety, Quality and Continuity Regulations (ESQCR) 2002 

• Regulation 14: Requires underground cables to be adequately protected. A pipeline 

could serve this function, but additional measures such as fireproof barriers or internal 

ducting may be needed. 

• Regulation 13: Stipulates that conductors must be insulated and properly earthed. 

Pipelines would require specialist bonding and insulation strategies to prevent induced 

voltages. 

• Regulation 15: Requires the updating of utility mapping records when infrastructure is 

repurposed. Any pipeline converted to carry electricity must be properly registered to 

prevent third-party excavation risks. 

3.10.3. Energy Networks Association (ENA) Technical Standards: 

ENA TS 09-02 sets out requirements for underground cable protection and installation. 

Earthing and bonding standards must be followed, especially when using a steel pipeline as a 

protective enclosure. 

3.10.4. Gas Pipeline Decommissioning & Asset Transfer Regulations 

Under the Pipeline Safety Regulations (PSR) 1996, decommissioned pipelines must be purged, 

sealed, and made safe before repurposing. Structural modifications must be assessed for gas 

contamination or explosion risks. The HSE must confirm that decommissioning poses no safety 

risks before transfer to an electricity operator. 

3.10.5. Regulatory Handover Challenges:  

There is no standard process for converting gas pipelines to electricity use. Any transition would 

require coordination between Ofgem, HSE, National Gas, and the FSO. Repurposed pipelines 

must meet all ESQCR and RIIO-3 requirements, as if they were new electricity assets. 

3.10.6. Planning & Environmental Considerations 

Some modifications may fall under permitted development rights, but new access points, 

jointing bays, or ventilation structures may need full planning approval. Under EIA Regulations 

2017, large-scale changes may require assessment, especially where heat, EMF, or soil 

impacts are expected. HSE rules require compliance with confined space entry and structural 

safety standards. 
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In conclusion, there is no defined process for converting gas pipelines to electricity use. Projects 

would need case-by-case approvals from Ofgem, HSE, and National Gas, with major clarity 

needed on ownership, safety, and planning. 

3.11. A specific use case: HV conduit from offshore wind 
generation 

A new offshore wind project could use HV or EHV DC cables to connect inland. A nearby 

decommissioned gas pipeline, running in the same direction, is being considered as a 

repurposed underground cable duct. 

To be feasible, the pipeline must: 

• Be decommissioned with nitrogen and not filled or sealed with concrete 

• Be structurally sound with a suitable remaining service life 

• Meet cable pulling and bending radius requirements 

• Have suitable access points, with new ones added if needed 

• Allow for fault access and diagnosis 

• Meet all technical, regulatory, and environmental standards 

Repurposing is viable if the pipeline meets structural, electrical, thermal, routing, access, and 

cost requirements. 

3.12. Conclusion  

66kV and 132kV networks are best suited for installation within gas transmission pipelines, 

given their alignment with typical transmission distances and limited access requirements. 

Pipeline size may restrict installations to a single cable, with multiple sets needing further 

assessment. Long-distance cable runs would require additional access points for pulling and 

jointing. The pipeline’s structural condition must support the cable’s full service life, though 

uncertainty remains around the long-term impact of AC corrosion. Any repurposed pipeline must 

meet ESQCR 2002 standards, and large-scale projects may trigger environmental 

assessments. Use as an HV conduit from offshore wind is a potential niche application, but only 

under specific conditions.
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The key conclusions from the impact assessment are: 

• Fibre has strong scalability and commercial viability with broadband expansion and 

moderate regulatory challenges.  

• District Heating is viable with fewer regulatory barriers, though scalability is somewhat 

limited by the need for dual-pipe insulated systems and localised demand. 

• Large pipeline capacity supports scalability for SAF, but viability depends on demand, 

blending preferences, and regulatory compliance with fuel safety standards. 

• Water/wastewater solution is location-dependent with contamination and water quality 

regulations in the case for potable water supply.  

• CAES has scalability and commercial challenges due to low energy storage capacity, 

and additional infrastructure requirements. 

• There a several models through which electrical energy transmission can be deployed; 

however, from a commercial perspective the solution has challenges from overhead 

cabling being considerably cheaper alternative. 

4.2. Cost Benefit Analysis (CBA) 

To support the commercial viability scoring as part of the impact assessment defined above we 

have conducted techno-economic modelling based on various implementation approaches 

using FES 2024 scenarios. 

4.2.1. Methodology 

There are several key considerations for the CBA: 

• The counterfactual scenario assumes the cost associated with maintaining the assets 

that have been decommissioned. 

• The baseline scenario assumed maintenance costs of decommissioned pipelines are 

avoided, and the scenario considers only 10% of the existing scenario is repurposed in 

the future. 

• FES Forecasts are used to forecast fall in gas demand and therefore available network 

for decommissioning. This is done by assuming a non-core network. The non-core 

network is escalated by being linked to the fall in gas demand assumed across each 

FES scenario. 

• We have presented the results in two different ways: 

• On a per km of pipeline basis – this considers a normalised CBA regardless of the total 

length of the decommissioned network. 

• Overall network of decommissioned assets basis – this considers the results which differ 

depending on the FES scenarios presented on the RHS of the slide. 

• The business models considered for each technology as part of the CBA are outlined in 

the following two slides. 

Additionally, there are various business models considered for the CBA with various business 

model options being identified for each technology considered as part of the project, each of 

which can have variations depending on the specific project and parties involved. 

Therefore, there is no standard business model that can be considered for each potential 

technology, and it will be extremely project specific. This is due to location specific 

considerations such as demand for the technology and the soil composition, and the various 

operating models deployed across these technologies from the multiple stakeholders involved. 
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An independent service provider will be able to lease the capacity and will directly 

engage with the end customers. 

Water Leasing Model for Water and Wastewater Transport 

Water companies tend to own and operate their pipelines; however, leasing 

pipelines has been considered and there are potential end uses for industrial 

water supply. Combining this with the lower appetite of National Gas in becoming 

an ISP the leasing model is considered. 

Revenue: This is determined by a leasing rate per unit distance of pipeline.  

Costs: National Gas will be responsible for the retrofitting of the pipeline, whereas 

operation and O&M will be the responsibility of the water companies/independent 

operator. 

Sustainable 

Aviation Fuel 

Leasing Model 

The full-service model faces challenges in recovering fixed costs, mainly if 

throughput is low. Meanwhile, leasing models shift more risk and responsibility to 

an operator which provides the best approach for National Gas.  

Revenue: As part of these assumptions, we have assumed that National Gas 

(NG) will be able to charge a rental fee for the pipeline infrastructure based on 

alternative routing costs (i.e., the avoided costs). 

Costs: To ensure leasing, National Gas will be responsible for the retrofitting of 

the pipeline and to reduce the operational risk of the pipeline by the operator, will 

be responsible for sharing the fixed cost for operating the pipeline. 

Another party will be responsible for the operation of the pipeline and all the 

variable costs associated with it. 

4.2.2. Results 

As part of the CBA, fibre optics and aviation fuel stand out as the most promising 

options, while water and wastewater appear to be the least financially viable. Key insights 

include: 

• Fibre optics requires a relatively low initial investment and demonstrates strong financial 

viability in the long-term, with increasing profitability over time off the back of stable 

revenue and a long lifetime for the solution. 

• Aviation fuel has a high initial cost to retrofit the pipelines when compared to alternative 

solutions, but it delivers the highest returns over time.  

• This is mainly attributed to a high level of avoided costs for install making it the most 

financially attractive option despite a shorter pipeline lifetime compared to other 

solutions.  

• Electricity EHV and HV has a moderate retrofit cost. EHV offers a positive return over 

time for the leasing business model outlined, while HV has a negative return.  

• However, the alternative install CAPEX from overhead pylons is a fraction of the costs 

for underground solution. Therefore, the alternative case for overhead pylons will be 

preferred by DNOs/iDNOs to the leasing model outlined here. 

• Heat networks have a higher initial CAPEX cost which results in a long-term payback 

period. 
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particular CAES should not be considered further as a viable solution due to its 

challenges around scalability and commercial viability. 

• The business models deployed across the various sectors have a high variability 

due to several operating models each with numerous variations, each of which has 

potential to be a feasible option. 

• We have only assessed the leasing business model which is considered the 

preference for National Gas; however, due to the specifics surrounding a business 

case, further refinement of the business model and benefits must be considered 

when discussing specific pipeline locations.  

• Some examples of specific site considerations include responsibility of O&M and the 

level of throughput for water/fuels. 

• While these initial findings are based on an archetypal location, there will be some 

variations in avoided costs depending on location of the pipeline due to 

characteristics of the soil, etc. However, these variations are expected to be relatively 

small and independent of the infrastructure surrounding the pipeline due to the nature of 

the business model focussing purely on the leasing of individual pipelines.  

• Multi-utility solutions will further enhance profitability with technologies such as 

aviation fuel and fibre being a feasible option to consider. 

Next Steps 

• A more detailed CBA study shall be conducted for the shortlisted technologies, 

including other types of business models. 

• Going forward National Gas may want to consider other business model types 

beyond purely leasing to third-parties. This may include the consideration of National 

Gas becoming a full-service provider (i.e., owner and operator model).  

• The variations of business models will impact the returns of any potential solution, 

and it could be more favourable for National Gas (albeit adding more risk as the 

business model becomes more complicated).  

• The CBA should be refined following the identification of pilot projects or test sites to 

validate technical and commercial viability will be required before wider 

implementation. 

• Regulatory impacts from the shortlisted technological solutions need to be 

explored further in Alpha phase (beyond the high-level considered here) to realise the 

true cost and any operational impacts for any solution. Further discussions with 

regulatory bodies, potential partners, and industry stakeholders to refine feasibility and 

address policy challenges. 

• Explore potential co-location opportunities, such as combining fibre with other 

solutions such as aviation fuel transportation, to maximise asset utilisation and revenue 

streams.
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This section explores key stakeholder perspectives on 

the feasibility of the Alt Pipe concept.  

5.1. Stakeholder groups 

In order to define our engagement approach for the Discovery phase of the project we mapped 

eight stakeholder groups according to their level of interest in the project and their power (fig. 

5).  

The highlighted groups were prioritised for engagement during the Discovery phase of the 

project. 

For the priority groups, the aims of the engagement were: 

• Raise awareness of the concept and the project 

• Test industry perception of the proposed solution, identify key challenges and 

requirements.  

• Gather intelligence to feed into the business case development and technoeconomic 

assessment 

5. Stakeholder Engagement 

Figure 5: Stakeholder mapping 
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Although a highly important stakeholder, we will not be directly engaging with Government and 

regulatory bodies during the Discovery phase. This is because there were no significant 

regulatory barriers foreseen. We will engage with regulatory bodies and local authorities during 

the Alpha and Beta phases of the project. 

Network infrastructure providers 

Owners and operators of electricity, gas, heat, fuel, water, fibre optics network infrastructure. 

Infrastructure providers are a key stakeholder group as this project is focused on utilising or 

integrating their network assets. This group can provide the following insights:  

• Cost Analysis: Estimates for retrofitting pipelines for specific uses like heat networks or 

fibre optics. 

• Business Model / Revenue analysis: Discussion of key business models, identify any 

alternative BMs, estimates on revenues through service provision / leasing and various 

pricing models for service provision. 

• Demand: Insights into potential areas of need / suitability 

• Design Expertise: Best practices for adapting infrastructure to alternative applications. 

• Maintenance Challenges: Insights into potential operational and lifecycle maintenance 

needs. Estimation of costs / key considerations. 

In this Discovery phase, we spoke to fibre and heat network providers, as well as a DNO, a 

GDN, and a pipeline trade association. In the Alpha phase, we hope to speak to water 

infrastructure providers. 

Technology providers 

Organisations that develop, manufacture or supply the equipment or systems that would be 

required to repurpose the pipeline. Technology providers could be involved in this project if 

alternative solutions require new technologies to be developed.  

• Technical Feasibility: Assess the suitability of pipelines for applications like heat 

networks, CAES, or fibre optics. 

• Innovation / product development: Share advancements in materials, equipment, and 

software for optimizing new uses. 

• Cost-Effective Solutions: Provide modular or scalable technologies tailored to project 

needs. 

National gas transmission network operator 

This project focuses on alternative uses of the gas transmission network. National Gas are the 

sole owner and operator of the national gas transmission network. As a project partners, their 

role in the project is critical:  

• Technical Knowledge: Detailed information on pipeline integrity, material properties, and 

geographic layout. 

• Operational History: Data on historical usage, wear, and existing pressure ratings of 

pipelines. 

• Decommissioning Protocols: Expertise in safely transitioning pipelines from gas 

transmission to alternative uses. 

5.2. Stakeholder engagement summary 

Technical Feasibility 
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Stakeholders expressed broad interest in repurposing decommissioned gas infrastructure for 

uses such as district heating (DH), fibre optic cabling, alternative fuels, and energy resilience. 

From a DH perspective, the feasibility is promising but conditional. One heat networks expert 

highlighted that gas transmission pipes—though structurally robust—are not insulated and lack 

the twin-pipe configuration typically required. Stakeholders from the gas sector suggested that 

larger distribution mains may be suitable, whereas smaller local pipes would be less useful. 

However, even using the pipeline trenches as pre-established routes could present significant 

value by avoiding excavation costs. That said, alignment with zones of high heat demand is key. 

On the telecoms front, fibre installation within or alongside pipelines was seen as technically 

viable, especially in trunk network scenarios. However, accessibility and operational control 

were flagged as essential—telecom providers need predictable access points, low-risk 

environments, and commercial terms that don’t expose them to unexpected costs or evictions. 

Electricity network stakeholders raised technical concerns regarding pipeline condition, noting 

that in some cases, older cast-iron pipes had degraded so extensively that gas was effectively 

flowing through the surrounding clay.  

Economic Viability 

The clearest theme across all stakeholders was the importance of location. While the reuse of 

pipeline corridors has potential to reduce infrastructure costs, this is only valuable if there is an 

identified need—whether heat, power, data, or fuel—along that route. 

One gas network representative pointed to data centres as a compelling use case. These 

facilities face huge challenges accessing grid capacity, with some quotes for connection 

infrastructure rendering projects unviable. In this context, access to repurposed gas pipelines—

for either backup power or integrated services like fibre—could offer a compelling alternative, 

provided the location is suitable and interconnection issues can be resolved. 

There were also comparisons drawn to private wire arrangements in electricity networks, where 

independent operators manage infrastructure that links a site (such as a housing development 

or data centre) to the main grid through a single regulated point. This model was seen as 

potentially transferrable to gas or multi-utility scenarios. 

Policy and Regulatory Considerations 

Policy and regulation emerged as a critical theme. Many stakeholders flagged that existing 

market rules limit participation, particularly for regulated electricity networks, which cannot 

generate or store energy. This points to a need for evolving governance that allows for 

partnership models and more flexible asset ownership. 

Operational risk and liability were flagged as key concerns. For example, one stakeholder 

raised the issue of land access rights—if a pipeline was originally leased for "gas use only", it 

may not be legally straightforward to reuse it for fibre, fuels, or heat. Thousands of leases may 

need renegotiation, adding cost and complexity. 

From a telecoms perspective, stakeholders emphasised the importance of certainty. Fibre is a 

low-cost product with high operational sensitivity—once installed, it becomes extremely 

expensive to relocate due to the value of the data it carries. Therefore, any shared infrastructure 

solution must include long-term guarantees, clearly defined rights of access, and minimal 

disruption risk. 

Several participants also highlighted the importance of a transparent, national asset register that 

includes both active and decommissioned pipelines. This would allow other sectors—telecoms, 

data, heat, fuel—to proactively assess where infrastructure reuse might be viable. 

Customer and Industry Demand 
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While some stakeholders expressed caution about overstating market readiness, others 

identified clear demand signals emerging across sectors. 

• District Heating: Suitable where major heat sources (e.g. EfW, industrial waste heat, or 

data centres) are within close proximity to heat demand. Success depends on location 

and the potential to avoid new excavation. 

• Fibre: Most viable in long-haul trunk scenarios. The value proposition increases in rural 

areas or areas with limited existing duct infrastructure. 

• Data Centres: Facing high electricity connection costs and delays. Repurposed pipeline 

routes could support hybrid solutions involving gas or distributed backup generation. 

• Sustainable Fuels: Some stakeholders saw potential for pipelines to transport or store 

fuels like SAF, especially near production hubs or import terminals. However, issues 

such as blending, traceability, and aviation quality standards remain key considerations. 

Others pointed to the possibility of multi-utility corridors, where heating, power, and fibre might 

share pipeline infrastructure. While technically promising, this was seen as more likely to work 

on new developments than through retrofitting legacy assets. 

Across all interviews, the underlying message was that demand will depend on early-stage 

planning, cross-sector coordination, and clear information sharing. Stakeholders want to know 

what assets are available, what conditions apply, and how partnerships could be structured—

preferably before infrastructure is decommissioned, not after. 

5.3. Conclusion 

Stakeholder engagement revealed a clear appetite for exploring alternative uses of 

decommissioned gas pipeline infrastructure—but with strong consensus that success will hinge 

on pragmatic, location-specific solutions, cross-sector collaboration, and clarity on 

regulatory and commercial frameworks. 

While technical feasibility is broadly accepted—particularly for district heating corridors, fibre 

optic cabling, and niche fuel applications—barriers remain in terms of access rights, asset 

condition, and market readiness. Opportunities such as supporting data centres, enabling 

telecoms rollout, or unlocking hybrid energy systems were repeatedly flagged, but all rely on 

timely planning and coordination between stakeholders. 

There is also a recurring theme around missed opportunity risk: without proactive information-

sharing and policy alignment, valuable infrastructure could be decommissioned before its reuse 

potential is fully explored. Stakeholders called for national-level asset mapping and clearer 

guidance on what regulatory changes would enable reuse, especially in support of net zero 

infrastructure delivery. 

Ultimately, the transition to a decarbonised, digitally connected energy system requires making 

better use of what already exists. Decommissioned gas pipelines may offer a low-cost, low-

carbon pathway to enable new services—if the sector can move quickly, collaboratively, and 

strategically to make it happen. 




