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1. Executive Summary 
1.1 Project Summary 
This investment facilitates an increase to the SC1Rev boundary capacity by approximately  
and will contribute towards decarbonisation and wider net zero objectives, ensuring smooth 
integration of new generation sources and aligning with local and regional energy needs. It will 
ensure network reliability and stability by preventing overloads during fault conditions, it will replace 
Grade 4 steelwork and will strengthen the reliability and resilience of our transmission infrastructure. 

1.2 Submission Purpose 
This submission updates the Engineering Justification Paper (EJP) for Feckenham – Ironbridge. At 
Final Determination, this investment was deemed not justified on the basis that the preferred solution 
relied on the , for which Type Registration was withdrawn.  

Since then, we have re-evaluated the investments and removed reliance on non-Type Registered 
conductors. For robustness, optioneering has been reviewed for this investment, and a clearly 
defined preferred solution has been identified, consistent with established engineering practice and 
currently available Type Registered conductors. Consequently, we have updated the qualitative and 
quantitively analysis accordingly for the short-listed options.  

We are seeking Ofgem’s confirmation that Track 3 EL and NC is the appropriate route for this project, 
and approval for our optioneering, preferred solution, and request for Pre-Construction Funding 
(PCF). 

This paper provides an update to the Optioneering and Needs Case originally submitted within the 
RIIO-ET3 Engineering Justification Process (EJP) for Feckenham – Ironbridge (IFR1) 
reconductoring. It is submitted as a combined Eligibility Letter and updated Needs Case, in 
accordance with the RIIO-T3 (T3) Load Re-Opener mechanism under Special Condition 3.18.   

1.3 Need  
The primary driver for this investment is to address the thermal limitations of the existing OHL 
infrastructure on the Ironbridge-Feckenham circuit, increasing its capacity from to 

 to handle higher electrical loads and ensuring the reliability and security of the 
transmission network.  

This need was signalled under IFR1 in the NOA7 Refresh 2021/22 and is classified as a Clean 
Power 2030 (CP2030) project, facilitating an increase to the SC1Rev boundary capacity by 
approximately   with an optimal date of 2030. This contributes towards meeting the power 
transfer requirements of almost 10.5 GW and 10.3 GW across the SC1Rev boundary by 2030 and 
2035 respectively. This investment solves the overloading issue on the Feckenham–Ironbridge 
circuit in high north to south flow conditions – typically interconnector exports –following a fault 
outage on the Bramley – Didcot circuits.  

A change from the EJP submission is that, whilst a customer driver to increase the rating on this 
circuit was previously identified through the Transmission Works Review (TWR), initial indications 
from the Connections Reform study outputs suggest the circuit uprating is no longer required by 
2030  for customer connection. 

1.4 Optioneering  
We undertook a structured, multi-factor optioneering process to identify all possible options listed 
in Table 1. We first considered a range of strategic options, being do-nothing, hotwiring, 
reconductoring, upgrading, build new and dynamic line rating. From these, we built a long list of 17 
options, 11 of which were sub-options of reconductoring as we considered all conductors that are 
compatible with the existing L2 towers. Two options met the need but only two were shortlisted as 
credible and taken forward for detailed analysis. The other two did not meet the need by 2030 and 
are not conductors currently available.  
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2.2 Background 

2.2.1 Chronology to the investment 
IFR1 constitutes works to increase the capacity of the existing Feckenham-Ironbridge single circuit. 
The network requirement is to increase the winter post fault continuous rating from  to 

  

A summary of the key milestones relating to the development of IFR1 is set out below. 

 

2022: NOA7 Refresh 

• July 2022: IFR1 was identified as a HND essential reinforcement option for the Midlands 
critical to deliver the pathway to 2030 under the NOA 7 Refresh.  

2024: Beyond 2030 

• March 2024: Transitional strategic network plan bridging Pathway to 2030 and the future 
Centralised Strategic Network Plan (CSNP) was released.  

• IFR1 was confirmed as a necessary project in the background of tCSNP2 in NESO’s 
‘Beyond 2030’ report and is designated as CP2030. Therefore, we are planning to deliver 
the Feckenham - Ironbridge circuit reconductoring in 2030.  

2024: Clean Power 2030 (CP30) – Advice to Government 

• November 2024: NESO’s formal advice to Government on how to achieve a 95% clean 
power system by 2030. IFR1 was identified at project level, as a Clean Power 2030 enabling 
transmission project, reinforcing the need case established under Beyond 2030. 

2024–2025: Engineering Justification Paper (EJP) submission in T3 plan 

• December 2024: The IFR1 was submitted as part of NGET’s RIIO‑T3 Business Plan through 
the Engineering Justification Paper (EJP). 

• July 2025: Draft Determination and subsequent Ofgem-NGET engagement.  

2026: Submission under the Load Re‑Opener 

• April 2026: IFR1 updated optioneering prepared for submission 

 



National Grid | May 2026 | Feckenham Ironbridge OHL      9 

 
Confidential 
 

2.2.2 Regional & Network Context  
The need for accelerated network investment in Great Britain (GB) due to the growing pipeline of 
connections is well established. The IFR1 project is essential as part of the bigger proposal for 
increasing the capacity of the south of England, especially as most of the north – south demand in 
flows through the Feckenham – Ironbridge circuits.   

As noted in our T3 EJP related to this project, the Feckenham-Ironbridge reconductoring project is 
integral to addressing the broader system challenges posed by increased generation capacity, 
particularly from new offshore wind farms and HVDC connections in North Wales. The Ironbridge 
substation, which will undergo significant asset health interventions over the next decade, is a critical 
node in this power transfer corridor. Ensuring the Feckenham-Ironbridge circuit can handle higher 
flows is essential to maintaining network reliability as power is increasingly transferred southwards 
to meet interconnector and regional demands. 

In addition to this there are further regional contexts that support the need for the IFR1 investment:  

1. North Wales: NGET operates a 400 kV network in this part of the region designed for moving 
power from older generating plants to demand centres in the region and export towards the 
Midlands. With a winter peak demand of 0.8 GW, the North Wales group is predominantly an 
exporter. The region contains Dinorwig; a hydroelectric pumped storage generator used by the 
system operator for strategic reserve and fast dispatch for system stability; the infrastructure assets 
at Dinorwig are currently undergoing a substantial programme of replacement and reinforcement 
due for completion in 2026.  

Heading into North Wales there are concerns about capacity limitations on the network extending 
south of the Mersey ring network; Frodsham, Capenhurst, Connah’s Quay and Bodelwyddan area. 
This is due to large industrial clusters in these locations striving to decarbonise, which further 
stresses the existing infrastructure. SP Energy Networks (SPEN) are also forecasting a need for 
additional capacity to meet increasing industrial demand. 

2. Midlands: Situated north-south between Scottish renewables and London demands, and east-
west between the E-W interconnector to Ireland and the European interconnectors landing on the 
East Anglia coast, the Midlands network is a vital central hub, linking the extremities of the GB grid 
and providing an essential contribution to the stability and balance of the national electricity system. 
The Midlands features a mixed demand profile, with energy consumption spread across residential, 
commercial, and industrial sectors, though the region's demand for electricity tends to peak during 
winter, driven by heating needs in residential areas.  

Several strategic upgrades to increase capacities and improve the power flow through and around 
the Midlands into Southern England have been planned. These include reconductoring of circuits, 
additional power-control devices on existing circuits, and a new double-circuit connecting from South 
Yorkshire into the East Midlands network.  Electricity distribution in the region is entirely served by 
the National Grid DNO. 

3. West Midlands: The transmission system in the West Midlands consists of 400 kV north-to-south 
circuits in the east with a 400 kV outer ring and 275 kV inner ring.  The West Midlands is a large 
industrial and domestic demand centre that includes major urban centres such as Birmingham, 
Coventry and Wolverhampton. The region has a relatively dense population and its high urban 
electricity demand is augmented by its large industrial base and extensive commercial activities. 
Key industries include automotive manufacturing, engineering and services, all of which are energy 
intensive. 
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Figure 1 Location of IFR1 on NGET’s network 

 
Figure 2 Network configuration around Feckenham and Ironbridge 

 

 

2.2.3 Interactive Projects 
Although, there are no interactions or dependencies between IFR1 and other projects, it is 
important to recognise there are several OHL project interactions at the interface with Feckenham 
and Ironbridge 400 kV substations. As such, coordination and portfolio management is required 
across all interfacing projects to ensure efficient system access and supply management.  
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OHL project interactions at Feckenham 400 kV substation: 

 Reconductoring of Feckenham – Hams Hall (FHRE - NOA7) driven by wider works 
(funding via LRR)  

 Feckenham – Mintey (FMR2 – tCSNP2) driven by Wider Works (funding via tCSNP2 
delivery track) 

 Reconductoring of Feckenham – Walham. This is customer driven and the need is being 
assessed as part of Connection Reform (funding via T3 Volume Driver) 

OHL project interactions at Ironbridge 400 kV substation:  

 Reconductoring of Ironbridge – Legacy – Shrewsbury  (ZZK & ZZJ). This is customer 
driven and the need is being assessed as part of Connection Reform (funding via T3 
Volume Driver) 

 Reconductoring of Ironbridge – Legacy (2) (ZZK & ZZJ). This is customer driven and the 
need is being assessed as part of Connection Reform (funding via T3 Volume Driver) 

 Reconductoring of Ironbridge – Penn (VM) asset health driven (funding via T3 Baseline) 
 Reconductoring of Ironbridge – Rugeley (VM) asset health driven (funding via T3 

Baseline)   

2.2.4 Site Background  
The IFR1 route runs between Feckenham and Ironbridge 400 kV substations. Although the project 
aims to increase the capacity of this circuit, no major works will be completed on the substations.  

Figure 3 provides a satellite view of the route, demonstrating where the substations are located. It 
also includes close-up satellite images of Feckenham and Ironbridge 400 kV substations. This 
connection is positioned between the B8 and B9 boundaries, as illustrated in the Figure 2 above.  

Figure 3 Physical overview of Feckenham - Ironbridge 400 kV and OHL route 

 
The current route consists of; 

 ZN – single circuit, Twin Rubus, L2 towers, 41.807km (route) 

 ZNA – single circuit, Twin Rubus, L2 towers, 24.37km (route) 

The ZN section was constructed in 1958 with sectional refurbishments between 1989 and 1995 
where both the conductors and fittings were replaced. The ZNA section was constructed in 1968 
and underwent a full refurbishment in 1995. 
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The current condition of the conductor, fittings and steelwork on the Feckenham – Ironbridge 
circuit (ZNA, ZN routes) are as per below: 

The reconductoring project has been scoped to address emerging asset health needs alongside 
the capacity reinforcement, by replacing the conductors, fittings, and any necessary corroded 
steelwork, thereby ensuring continued reliability and long-term resilience of the circuit. 

3.4 Customer Connections 
A change from the EJP submission is that, whilst a customer driver to increase the rating on this 
circuit was previously identified through the Transmission Works Review (TWR), initial indications 
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from the Connections Reform study outputs suggest the circuit uprating is no longer required by 
2030 for customer connection.  

Changes introduced through Connections Reform introduced material uncertainty, whether the 
customer-connections reinforcement drivers for IFR1 will remain valid over this period. Initial 
indications from the studies suggest this circuit is not required to be uprated to enable customers 
prior to 2030; however, we will continue to assess this as the project progresses through 
development. 
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To identify the most suitable options we considered the following additional factors to the primary 
driver. 

• We examined current and future load requirements utilising the NGET Neptune 2050 model. 
The predicted total demand forecast is circa 850MW at Feckenham and 500MW at 
Ironbridge/Shrewsbury (increase over current need), to ensure we do not sterilise the circuit 
potential future need.  

• It is important to note that no sensitivity was performed in terms of timing, as timescales are 
limited by system access constraints due to the significant volume of works in the region. 

We shortlisted two options D-1 and D-4 for a more detailed analysis to determine which conductor 
system would be the most suitable to address all drivers and additional considerations. Throughout 
the RIIO-T3 period we will continue to verify the most efficient conductor type as material prices and 
technology change.  

4.2 Siting 
There was no siting study conducted as there is no proposed change to the existing route.  
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4.3.1 Influence of stakeholders on shortlisting 
Even though the project pertains to an existing OHL route, the proposed works will impact local 
communities and NGET has the responsibility to manage these relationships. NGET will seek to 
mitigate potential disruptions (e.g., minor road closures, railway crossings, designated land assents, 
access to third party land, etc.) by engaging early with local stakeholders and parish councils, 
carrying out letter drops and communicating the disruptions to impacted residents and local 
businesses.  

NGET proposes to engage with third parties such as landowners and local DNOs once we have 
completed FEED, and once we have certainty on access routes and expected road closures to 
complete the work scope. 

Where possible, a NGET Land Officer will begin scheme development at least two years before 
project delivery.  This provides sufficient time for a land rights audit which will highlight apparatus 
that is not appropriately secured.  The Land Officer then has 24 months to pursue the Statutory 
process to secure NGET’s land rights should voluntary negotiations prove unsuccessful.   

A land agent, instructed by NGET’s Land Officer, will write to all parties affected by a project at the 
earliest opportunity and when all pertinent project information becomes available to warrant a 
meaningful conversation.  NGET’s land agent will discuss all works and access requirements with 
affected grantors and agree suitable accesses and accommodation works if necessary.  Projects 
will need to give sufficient time for the identification and relocation of land-based business activities 
such as golf courses or shoots to mitigate grantor losses.  Depending on the scale and perceived 
impact of the works, various virtual and on-site meetings may be conducted.  Stakeholder 
engagement will continue until an Access Pack has been created clearly detailing all accesses and 
associated requirements to be distributed amongst the delivery team.  NGET will remain a point of 
contact throughout the project and will reengage with all stakeholders to ensure the project has been 
delivered to their satisfaction and can be closed out.  

Ideally, the initial 24-month window for scheme development will create an opportunity to de-risk 
projects by ensuring NGET’s land rights are sufficient.  If this is not possible, our land agents will be 
instructed to negotiate new rights with landowners.  The risk associated with unsecured apparatus 
will be flagged and monitored until a new agreement has completed.  Early engagement and open, 
honest communication are paramount to mitigate risk and ensure the continuation of mutually 
beneficial relationships with NGET’s stakeholder population.  

4.4 Shortlisted Options 
The shortlisted options for this investment below. The MVA rating stated is the winter post fault 

• Option D-1: the reconductoring of the single circuit through a full asset refurbishment of both 
fittings and the new conductors with  and  

• Option D-4: the reconductoring of the single circuit through a full asset refurbishment of both 
fittings and the new conductors with  

For all options, and using the existing towers, a full refurbishment of fittings and the new conductor 
will be carried out, with the need to also strengthen the infrastructure’s foundation and steel. To 
further enhance the system’s capabilities, the current earth wire will also be substituted with an 
optical ground wire (OPGW). 

The reconductoring will extend the OHL circuit’s life by 40 years, as the existing conductor system, 
including all fittings would be replaced with a new conductor system, to meet the load-driven capacity 
requirements.  

As part of this investment, we have looked at the substation equipment and other limiting factors 
and determined that no further work would be required to achieve the  winter post fault 
rating for both shortlisted options (see Appendix D: System Design Table). The System Design 
Table demonstrates how the shortlisted options have been considered in the wider network context 
in meeting the investment drivers of the project. 
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For this investment, we have not costed or studied any further substation equipment as this would 
be additional unnecessary spend at this stage that is not required to achieve the need.  

4.5 PASE  
The preferred strategic option is not PASE-compliant (as it does not select the highest-rated 
conductor available for the existing tower type), the quantitative and qualitative analysis shows it 
provides the best overall outcome when considering cost, transmission losses, deliverability and 
reliability risk. 

4.6 Detailed qualitative analysis of shortlisted options 
Qualitative analysis was carried out to understand the strengths and weaknesses of the two 
shortlisted options. The different features of the options were assessed and assigned a ranking from 
“detractor” to “benefit”. 

Based on the qualitative assessment presented in Table 8, D-1 is our preferred option because it 
meets the minimum winter post-fault requirement and compared to Option D-4, it has 
materially lower capex and lower transmission losses, resulting in lower TOTEX ensuring value for 
consumers. It also uses a proven, widely deployed conductor type, reducing delivery, operational 
and maintenance risk and is more widely available conductor type in our supply chain.
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5. Project Delivery  
5.1 Proposed deliverability programme 
A summary of the schedule is show in Table 15. The delivery date (  

 for IFR1 is the Summer of 2030. The programme of works considers various factors to ensure 
its successful execution. System access and resource availability over the ET3 period have been 
assessed, allowing for indicative outage dates to be identified. These outages are currently 
estimated to be over two outage seasons completed by FY30. 
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6. Conclusion 
 
This document outlines the investment decision making process relating to the proposed strategy 
for the uprating the Feckenham – Ironbridge OHL circuit.  

The works to be undertaken involve reconducting of the ZN & ZNA OHL circuits by substituting the 
existing twin 500mm2 Rubus conductors with  

In addition to delivering the primary investment driver of increasing SC1 boundary capability by 
approximately 700 MW, the preferred option offers a robust and deliverable solution within the 
required CP2030 timescales. The use of proven technology on existing infrastructure reduces 
delivery risk, avoids unnecessary repeat interventions, and ensures strong alignment with NGET’s 
regional strategy and strategic investment principles. 

The preferred option minimises the need for repeat asset-health-driven interventions associated with 
ageing OHL infrastructure as a direct outcome of addressing the primary investment driver. 
Delivering these works as a single, coordinated programme enables efficiencies and defers the 
requirement for future replacement of degraded OHL assets. 

The investment has a forecasted expenditure of  and is expected to be delivered by  
The proposed solution offers significant design and network resilience benefits compared to other 
options:  

• Replacing the conductor system will limit number of asset health interventions, avoiding a 
double programme of works and a double mobilisation of construction.  

• Providing the required  capacity to meet future demand while also being the most 
cost-effective solution for the consumer.  

This submission outlines a preferred solution to satisfy the investment drivers. It seeks confirmation 
of eligibility under Special Condition 3.18, confirmation of eligibility for PCF under Special Condition 
3.15, confirmation of re-opener Track 3 EL and NC and formal approval of the preferred option. 
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7.2 Appendix B: IFR1 Network Diagram 
 
Figure B.1 – Network Map of IFR1 & regional power flow overloads on north – south circuits 
(North)  
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Figure B.2 – Network Map of IFR1 & regional power flow overloads on north – south circuits 
(South) 
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