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supply the embedded data centre demand. As a result, the estimated project cost has reduced from 
 to , and the delivery programme has been brought forward, enabling earlier 

connection of the data centre demand. 

The current connection arrangement for this investment is: 

Figure 1 shows how the scope of works has evolved over time due to no suitable land options being 
available and customer’s asynchronous commercial and programme milestones.  
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2.1 Customer 
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2.2 Asset health 
There are asset health/non-load drivers for interventions at this substation alongside the 
predominant load-related drivers for investment.  

A summary of the current asset health position at Imperial Park is presented in Table 5. As to be 
expected given the intervening period driven by general aging and usage deterioration, asset health 
conditions have evolved since the RIIO-T3 submission, which was based on 2023/24 asset condition 
data. This reflects NGET’s most recent (2025/26) assured view of asset condition at the site and is 
included to provide context for the proposed load‑related investment. 

This submission seeks funding only for the load‑related scope described herein. Where load‑related 
scope delivered through reopeners replaces previously allowed non‑load‑related (NLR) asset 
funding included within the T3 Final Determination, the corresponding NLR outputs will not be 
delivered and therefore the NLR PCDs will act as designed to remove associated NLR funding.  

 
 
2 In accordance with the decision-making framework set out in ‘NGET_RIIO3_NGETQ10_Asset Health Decision Making’, 
submitted as part of our RIIO-T3 Draft Determination response. 
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Delivery of asset health interventions will be optimised, taking account of outage availability and 
practical interactions between activities. Where load-related and asset health interventions coincide, 
delivery may be coordinated to improve efficiency and minimise disruption. Such coordination does 
not alter the underlying investment drivers, nor the portfolio-level governance or funding treatment 
of non-load asset health interventions. 

Further detail on wider site-level asset health interventions is provided within the RIIO-T3 Asset 
Health Portfolio EJP and associated supporting documentation, which should be referenced for 
completeness. 
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Table 7 below provides the summary of all identified options. Each option has been evaluated 
against a comprehensive set of criteria, ensuring a thorough analysis of their viability and alignment 
with project objectives. Each of these is assessed against the following criteria:  

• Consumer Value/Economic Performance  

• Engineering 

• Environmental 

• Consenting & Land 

• Deliverability 



















Confidential National Grid  |  May 2026  |  400/132 kV Imperial Park Upgrade 31 

 







Confidential National Grid  |  May 2026  |  400/132 kV Imperial Park Upgrade 34 

 

 

 







Confidential National Grid  |  May 2026  |  400/132 kV Imperial Park Upgrade 37 

3.5.1 PASE 
The relevant PASE-aligned comparators for Imperial Park were new-build substation solutions 
recognised within Ofgem’s PASE framework. The project’s siting and optioneering considered both 
AIS and GIS new-build footprints, but technology and configuration were not fixed at the outset. The 
uprating solutions (Options D-4 and D-5) were taken forward after these credible new-build 
alternatives were assessed and found to be materially constrained in the Imperial Park context. The 
uprating of SGTs is not listed as a PASE Primary or Variant option.  

Deliverability and timely connection 

The main advantage of the uprating option over the relevant PASE-aligned new-build alternatives is 
deliverability. The optioneering shows that new-build options faced material barriers linked to the 
Gwent Levels SSSI, ecology, flood risk, drainage, access, highway interfaces, topography and land 
constraints. By contrast, the uprating options make use of the existing transmission node and avoid 
the need to secure and consent a wholly new substation platform in a highly constrained area. Timely 
delivery is paramount due to the involvement of Critical National Infrastructure data centres.  
customers were fully engaged through optioneering and accepted the uprating solution on a non-firm 
basis. 

Whole-life efficiency and consumer value 
The consumer value case is that the uprating options provide a better overall outcome once realistic 
delivery, and consenting risks are considered. New-build alternatives would have required 
substantial additional scope associated with land, environmental mitigation, flood and drainage 
measures, access arrangements and third-party dependencies. The uprating options instead 
upgrade capability at an existing strategic site, avoiding the cost and programme burden of pursuing 
a new-build solution where no unconstrained site was identified. 

Necessity of the solution 
The uprating options were not selected prematurely. The project considered do-nothing, whole-
system alternatives, mesh-based arrangements, and new-build substations on and away from the 
existing site. Those options were discounted for evidenced reasons, as stated in Section 3.3. The 
uprating solutions therefore emerged only after other alternatives had been tested and found not to 
provide a practicable route forward.  

3.6 Detailed quantitative analysis of shortlisted options 

3.6.1 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 (23/34 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  contingency, 
based on historic project analysis, to account for unforeseen circumstances and mitigate risks during 
implementation. 
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Option D-4 is the lowest capex cost, making it the most cost-effective option. Option E-10 is the 
most expensive option due to a new-build substation. Options D-4 and D-5 have a small difference 
in their total cost. 

3.6.1.1 Cost drivers 
The project’s cost estimates are based on current market conditions, with ongoing work to 
refine requirements. The baseline funding request is supported by high-cost confidence and robust 
EUL (Estimating Units Lines) assessments.   

Using the cost book, the main factors driving the costs for the shortlisted options are:  

• 400/132 kV  SGTs 

• Mesh section bay for the 400 kV AIS substation 

3.6.2 Cost Benefit Analysis 

3.6.2.1 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.  
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• 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 we have assessed all shortlisted options 
quantitatively. As set out in section 3.4, the three shortlisted options include: 

• Option E-10: Construction of a new 400/132 kV GIS substation adjacent to the existing 
Imperial Park substation consisting of 3  SGTs 

• Option D-4: Uprating existing SGTs (400/33 kV to 400/132 kV) using one AIS DCB Bay 
and one Conventional AIS Bay 

• Option D-5: Uprating existing SGTs (400/33 kV to 400/132 kV) using two AIS DCB Bays  

3.6.2.2 CBA Outcome  
Lifetime Cost-Benefit Analysis: The lifetime costs and benefits refer to a 50-year period starting 
from 2027 until 2076. 

On the basis of the discounted lifetime CBA results (Table 10), Option D-4 delivers the highest NPV 
 and therefore represents the preferred option on consumer value 

grounds. This analysis is subject to confirmation through deliverability, consents/land, outage and 
risk considerations, and any CBA sensitivities set out in the assumptions below. 
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3.6.2.3 Assumptions of the CBA analysis 

Core assumptions and sensitivities. The CBA results are based on the following high-level 
assumptions (with sensitivities used to test robustness where appropriate): 

• Appraisal period of 50 years (2027–2076), with costs and benefits discounted and presented 
relative to the counterfactual. 

• Cost base: 2023/2024 prices, aligned to the Ofgem RIIO-ET3 CBA template inputs 
(including treatment of replacement CAPEX and maintenance). 

• Carbon: central base case carbon price applied for monetising construction carbon, 
SF6/alternative gas leakage and losses, with scenario testing for alternative carbon price 
trajectories. 

• Benefits scope applied consistently across options; where option-specific benefits exist (e.g. 
constraints), the basis and evidence are documented and applied consistently. 

• Key sensitivities considered (as applicable): timing/phasing, CAPEX uncertainty ranges, 
delivery/outage risk, and benefit parameter uncertainty (including losses and leakage 
assumptions). 

3.6.2.4 Costs 

3.6.2.5 Benefits 
The following benefits have been included within the CBA: 

• SF6 / Alternative gas leakage reduction   

• Carbon cost of construction reduction   

• Transmission loss reduction   

• Summary of all Benefits  

Table 12 presents the summary of all benefits, including environmental and non-environmental 
benefits.  
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This smaller footprint materially improved the number of sites that could be considered and was a 
significant step in narrowing the search.  

C. Proximity to residential and other sensitive receptors 

The study considered the need to minimise proximity to existing and proposed residential properties 
and other sensitive receptors, as well as the likely visibility of the site and ability to screen it through 
existing vegetation, buildings or landform. This was important in assessing landscape/visual effects, 
noise and local amenity impacts.  

D. Technical deliverability 
Technical considerations were central to shortlisting. These included: 

• terrain/slope and the amount of cut and fill required; 

• ease of site access from the highway network; 

• suitability for abnormal indivisible loads (AIL); 

• complexity and length of the connection to the existing OHL; 

• proximity to utilities, watercourses and other infrastructure; and 

• construction and delivery issues.  

This was important because even where environmental effects could potentially be mitigated, some 
options carried materially higher engineering complexity, programme risk and cost.  

E. Connection efficiency and associated infrastructure 

The study also assessed the need to minimise the distance to the existing OHL and avoid excessive 
additional infrastructure such as long access roads, extensive OHL diversions or underground cable 
crossings. This directly affected constructability, cost, programme and consenting risk.  

F. Land acquisition and deliverability 

The shortlisting process also considered whether sites were realistically deliverable from a land 
acquisition perspective and whether known development plans or land ownership issues could 
sterilise or prevent delivery.  

Shortlisting of potential sites 

Across the study, we considered five Option 1 layouts, 13 Option 2 layouts and 17 Option 3 layouts. 
Following constraints review, aerial assessment, site visits and technical challenge, three candidate 
sites were shortlisted for detailed comparison: 

• Area 4-2 (Option 3) 

• Area 5-1 (Option 3) 

• Area 9-2 (Option 3)  

These three sites were taken forward because, relative to the wider long list, they were the most 
credible options when balancing environmental, planning, technical and cost considerations.  

The three shortlisted sites were compared across landscape and visual, heritage, flood 
risk/drainage, transport, technical complexity and cost.  

• Area 4-2 benefited from limited nearby residential receptors and good screening, but it had more 
challenging access, greater cut and fill requirements, and more complex connection and 
construction requirements. It would also require a longer access road and more OHL works.  

• Area 9-2 had the greatest number of nearby residential receptors, more visual sensitivity, more 
difficult connection requirements, greater OHL changes, and additional risks associated with 
flood proximity and a nearby high-pressure gas main.  
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• Area 5-1 was considered the strongest option overall because it had fewer nearby residential 
receptors, benefitted from an industrial backdrop and some screening, had the most convenient 
highway access, required the least cut and fill, and involved the shortest and least complex OHL 
connection works. It was also best located for straightforward customer cable routes.  

On that basis, Area 5-1 was identified as the preferred site from a technical and cost standpoint, 
while also performing comparatively well from a transport and landscape/visual perspective. 
Although it was not the preferred option ecologically, the study concluded that its impacts could 
potentially be managed through mitigation and that its benefits significantly outweighed the 
constraints. In addition to that, after comparison of preferred sites it was also included that due to 
the limited space available, a full GIS 400/132 kV substation should be considered. 

Why the preferred site still could not proceed 

Despite emerging as the preferred candidate, Area 5-1 could not ultimately be progressed because 
it was on land owned by the , and we were unable to secure agreement to acquire 
it. The land was earmarked for other development, and statutory compulsory purchase powers could 
not be used to obtain that land, as explained in Section 1.2.1.  

 suggested three alternative sites and a second siting study was undertaken to 
reconsider these, but these were also constrained by combinations of SSSI/ecological issues, 
flooding, pond relocation, customer land access constraints, cost and deliverability concerns. The 
conclusion reached was that no suitable land option remained available that aligned with the 
customer’s timetable and project requirements. 
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Appendix B: Imperial Park 400 kV substation T1 and T2 asset 
interventions 
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Appendix C: System Design Table 
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Appendix E: Details of proposed development for Options D-4 
and D-5 
 

 

The details of the proposed development for Option D-4: 
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