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1. Executive summary 
1.1 Project Summary 
The investment will reinforce the North Wales network by extending Bodelwyddan substation and 
delivering a new SF6-free GIS hall and double turn-in of the existing tee’d 4ZB circuits, enabling the 
connection of  

Bodelwyddan was identified by NESO as the most economic connection point for key customers 
including  the project supports delivery of Clean Power 2030. 

1.2 Submission purpose  
This Eligibility Letter and associated CBA are being submitted as part of the RIIO-ET3 Load 
Reopener (LR) mechanism under Special Condition 3.18 (Load Re-opener and Price Control 
Deliverable) of the Electricity Transmission Licence Conditions. 

This submission is requesting Ofgem’s approval of project eligibility against the Load Reopener 
criteria and seeks approval of the project’s needs case and preferred solution for the Bodelwyddan 
Extension project. This submission further requests Ofgem’s determination on the appropriate track 
for the project and seeks Pre-Construction Funding (PCF) under Special Condition 3.15 (Pre-
Construction Funding Re-opener, Price Control Deliverable). 

1.3 Need 
The investment is required to meet the needs of  connections at Bodelwyddan 
substation: 

This investment enables of CP2030-critical generation capacity, directly supporting the UK 
Government's Clean Power 2030 strategy by enabling . For this 
reason, the timely delivery of their connections has been considered essential in our optioneering. 

All assets at the existing Bodelwyddan substation are assessed at present to have a low risk, 
meaning there is no asset health driver. 

1.4 Optioneering to date 
We undertook a structured, multi-factor optioneering process to identify a proportionate and 
deliverable solution in the interests of consumers. NESO’s own CION and HND optioneering, 
conducted 2018-21, identified Bodelwyddan as the most economic connection point on the 
electricity transmission network for  customers (  

 have also included the existing location within their DCO boundaries, 
which has been approved. Therefore, the use of the existing Bodelwyddan site was determined to 
be the preferred approach from a cost and technical perspective. 

For the 13 longlisted options that we considered for delivering against the drivers, we undertook 
a high-level assessment against the balanced scorecard criteria. From these, we shortlisted three 
options (see summary in Table 1). 
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4.3 Longlist of options considered 
Within each of the five option categories, set out in Section 4.1, we designed 13 options and 
assessed them based on the balanced scorecard categories.  

An overview of the assessment of our longlist options is provided in the Table 7  below. Layout 
drawings and single line diagrams (SLDs) are provided in Appendix 2 to this document. Please 
also refer to the supplementary files for larger images that have been shared alongside this 
submission. 
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4.5.1 Conclusion from qualitative assessment 
Based on the qualitative assessment, Option D-6 is the preferred option. This is driven primarily 
by the deliverability and programme benefits associated its GIS technology versus the AIS 
technology of Option E-1. Option D-6 also has SF6-free benefits because it avoids extending the 
existing SF6 GIS substation, which is the design of Option D-7. 

In summary: 

• While the layout for the shortlisted AIS Option E-1 provided in this document is indicative 
and based on a similar scheme, AIS geographical footprints typically require 
approximately five times the land area of a GIS site.5 This would inevitably create 
significant conflicts with other planned developments in the area, including for  of 
our contracted customers that have DCO approval and have based their works on an 
extended GIS solution  Attempting to alter these arrangements 
would not be compatible with the project programme. 

• Pursuing the shortlisted AIS Option E-1 would also be associated with substantial 
programme risk. Due to the size of the footprint, there would be a heightened risk of 
CPO, given varying level of support amongst affected landowners and other developers 
showing interest in land parcels that would be required for the NGET works (CPO requires 
an estimated 12-24 months). Based on recent experience, micro-siting identification 
studies would also take approximately 18 months to identify a final location. There would 
also be timeframes associated with TCPA and Section 37 applications. These processes 
could extend years to the project programme. As a result, the earliest achievable date for 
first site access (FSA) is estimated to be 2035, which is incompatible with connecting our 
CP2030-critical customers. 

• Due to the size of the typical geographical footprint of AIS substation, AIS Option E-1 
would require a significantly larger gas-main diversion of 1,200m at a cost to consumers. 
By comparison, the diversion for the preferred GIS Option D-7 would only be an estimated 
300m. 

• Alternative GIS Option D-7 extends the existing SF6 GIS hall, leading to an increased risk 
of SF6 emissions. In contrast, our preferred Option D-6 avoids building new SF6 
equipment. 

4.5.2 PASE compliance 
As set out in the preceding subsection, the PASE-compliant option (Option E-1) is not our 
preferred solution because an AIS substation requires approximately five times the land area of a 
GIS site, which would create significant challenges that are detailed in the preceding subsection, 
including (i) conflicts with other planned developments in the area, including  of our connecting 
customers that already have DCO approval, and (ii) a much larger gas-main conversion at a cost 
to consumers. Pursuing an AIS solution would involve an additional associated cost to consumers, 
programme risk, and a risk to CP2030 projects connecting on time. 

Our preferred option (D-6) is a PASE-variant option (an SF6-free extension to a double bus bar 
substation). 

 

4.6 Quantitative assessment of shortlisted options 

4.6.1 Cost estimates of shortlisted options 
To assess the shortlisted options, cost estimates have been created for quantitative economic 
comparison. All capex costs are derived from NGET’s latest Cost Book (23/24 prices). Estimating 
Units Lines (EULs) have been used to generate cost estimates based on the scope of work and 
the new assets to be acquired for each option. For each EUL, we have applied a  

 
 
5 As stated in the analysis table, independent analysis indicates that an archetypical AIS 400kV double busbar substation has an operational 
footprint of 80,000m2, relative to an operational footprint of 20,000m2 for the GIS equivalent. Source: DNV, 2024. Substation and Switchgear 
Technology – Independent Assessment 
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4.6.2 Cost-benefit analysis 
4.6.2.1 Purpose and Approach 

Our Cost Benefit Analysis (CBA) evaluates the economic efficiency and consumer value of the 
proposed transmission investments. This analysis aligns with Ofgem’s Load Re-opener Guidance 
and Submission Requirements. 

The CBA process integrates monetised benefits such as constraint cost savings, system efficiency 
improvements, and consumer bill impacts, alongside a comprehensive Whole-Life Cost Analysis 
(WLCA) that captures capital expenditure, operational and maintenance costs, replacement 
cycles, carbon impacts, and future extendibility. This dual approach ensures a balanced 
assessment of both short-term economic benefits and long-term cost efficiency, avoiding the risk 
of asset stranding or future inefficiencies. 

Our CBA considers: 

• Robust optioneering and sensitivity testing: We have evaluated credible alternatives, 
including ‘do nothing’ and ‘do minimum’ scenarios, to confirm that the preferred solution 
delivers the optimal balance of technical performance, environmental impact, and 
economic benefit.  

• Quantification of constraint cost reductions: Using system operator modelling outputs 
and historical data, we quantify expected savings from reduced system constraints, which 
translate into direct consumer bill benefits. 

• Assessment of delay impacts: The financial consequences of potential project delays on 
constraint costs and consumer bills are modelled through risk-adjusted scenarios, 
providing a clear understanding of the value of timely delivery. 

• Inclusion of socio-economic benefits: Where quantification is challenging, qualitative 
evidence supported by stakeholder engagement and regional development plans 
highlights the wider economic benefits, including job creation and inward investment. 

• Consideration of non-monetised benefits: We explicitly identify benefits that are 
qualitative or not readily monetisable, such as enhanced system operability, resilience, 
and environmental improvements, ensuring full transparency of the value proposition. 

• Alignment with policy and government targets including Net Zero and AI Growth 
Zones: The CBA reflects the influence of national and local policies, including Clean 
Power 2030, net zero commitments, and economic growth plans demonstrating how the 
investment supports the broader energy transition. 

We have assessed consumer value by comparing the whole-life costs and benefits of five 
shortlisted connection and substation delivery options using Ofgem’s RIIO-ET3 CBA template. The 
assessment is completed relative to a counterfactual and on a discounted basis over a 50-year 
appraisal period (2027–2076), consistent with the CBA methodology. 

For each option considered, we have quantified:  

(i) Initial CAPEX investment required 

(ii) Future end of life replacement costs 

The supporting CBA model quantifies the costs and benefits for this project. Using the Ofgem 
RIIO-ET3 CBA template spreadsheet, the CBA compares the discounted cost and benefits for 
consumers for the following three shortlisted options. 

• E-1: New AIS Substation at Bodelwyddan + Double Turn In 

• D-6: Offline Built SF6-free GIS Hall Adjacent to Existing Site + Double Turn In 

• D-7: Single Bay Extension of Existing GIS + Offline Built SF6-free GIS Hall Adjacent to 
Existing Site + Double Turn In 
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5. Delivery  
This will be a staged programme that delivers customer connections by the following dates, 
which will be enabled by the construction programme provided in Figure 15, below. 

The target completion / energisation year is , which is aligned to contracted ACLs 
for . This is factors in: 

• Outage availability on the Pentir–Connah’s Quay corridor 

• Long-lead procurement for GIS, GIB, and OHL steelwork (24–36 months) 

• Critical early milestone: Wales & West gas main diversion (must complete before main 
civils) 

• Programme sequencing validated through FEED and PWS 
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6. Conclusion 
This paper presents our Eligibility Letter for the Bodelwyddan Extension and 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 
2 EL and formal approval of the preferred option. We will continue development and intend to submit 
a Project Assessment in line with the re-opener process. 
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A2. Images of longlist options 
Images of the longlist options are provided below. Please also refer to the supplementary files for 
larger images that have been shared alongside this submission.
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A3. Customer information 
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A4. Land ownership maps 
Land ownership maps for Bodelwyddan substation are shown below, including the area 
immediately surrounding the substation and the wider project boundary.
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Figure 34: Detailed land ownership map of the investment area 
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Figure 35: Land ownership map immediately surrounding Bodelwyddan substation 
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Figure 36: Land ownership map showing wider project boundary 
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A6. Site constraint maps 
In this section, we present detailed maps of the site constraints that are discussed in Section 2.2.3 
of this document. 
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A7. Glossary 
 

ACL Available for commercial load 

AIS Air-insulated switchgear 

BESS Battery energy storage system 

BPDT Business Plan Data Template 

CBA Cost-benefit analysis 

CCGT Combined-cycle gas turbine 

CION Connection and Infrastructure Options Note 

CPO Compulsory purchase order 

CP2030 Clean Power 2030 

DCO Development Consent Order 

DNO Distribution network operator 

EAWO Early asset write-off 

ECI Early contractor involvement 

EEW Early enabling works 

EJP Engineering Justification Paper 

EPC Engineering, procurement and construction 

ESO Electricity System Operator 

EUL Estimating Units Line 

ET2/ET3 The names of the price control periods used by Ofgem (equivalent to RIIO-
ET2/RIIO-ET3) 

FEED Front-end engineering design 

FSA First site access OR Final site acceptance 

FY Financial year 

GB Great Britain 

GIB  Gas-insulated busbar 

GIS Gas-insulated switchgear 

GW Gigawatt 

HND Holistic Network Design 

HVDC High-voltage direct current 

ISS Integrated security system 
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LVAC Low-voltage alternating current 

MVA Megavolt-ampere 

MVAR Megavolt-ampere reactive 

MW Megawatt 

NGET National Grid Electricity Transmission 

NC Needs Case 

NESO National Energy System Operator 

NETS National Electricity Transmission System 

NOA Network Options Assessment 

NPV Net present value 

OHL Overheat line 

OSR Ofgem scheme reference 

OSW Offshore wind 

OTS Operational tripping scheme 

PA Project Assessment 

PASE Pre-approval of Solutions by Engineering 

PCF Pre-Construction Funding 

PWS Pre-works sanction 

RIIO-ET2/ET3 The names of the price control periods used by Ofgem (equivalent to 
ET2/ET3) 

RRP Regulatory Reporting Pack 

SF6 Sulphur hexafluoride 

SGT Super grid transformers 

SLD Single line diagram 

SQSS Security and Quality of Supply Standard 

S/S Substation 

TCPA Town and Country Planning Act 

TCSNP Transitional Centralised Strategic Network Plan 

TNCC Transmission Network Control Centre 

TO Transmission Operator 

UK United Kingdom 
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