


National Grid  |  May 2026  |  Willington 132kV Rebuild – Connection Assets - Confidential 1 

1. Executive Summary 4 

2. Introduction 6 

3. Drivers & Needs Case 12 

4. Optioneering 14 

5. Delivery 28 

6. Conclusion 31 

Appendix A: System Design Table 32 

Appendix B: Large version of Layout Plan 132kV Rebuild (original bay 
arrangement) (PDD-101228-LAY-0001) 34 

Appendix C: Glossary 35 
 

 

 

 

  

















National Grid  |  May 2026  |  Willington 132kV Rebuild – Connection Assets - Confidential 9 

 
Looking ahead, a phased reinforcement strategy is planned that accommodates forecast demand 
and generation connections. This optimises headroom and enhances resilience, including options 
such as substation extensions, bay additions, circuit uprates, reactive power and control 
enhancements, and targeted protection and automation upgrades. The plan is aligned with national 
planning outputs and connection pipelines, coordination is undertaken with distribution networks and 
customers to confirm timing and scope, and delivery is staged to minimise outage risk while 
maintaining compliance with security and operability standards. 

 

 
Figure 2 – Location of the Willington site on NGET’s network (Blue denotes the 400kV 

transmission network, while red denotes the 275kV transmission network) 
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There are asset health/non-load drivers for interventions at this substation alongside the 
predominant load-related drivers for investment.  These asset health issues are not the primary 
driver for this Load Re-opener submission, but they are relevant to timing and efficient 
coordination because the affected assets sit within the existing 132kV arrangement that will be 
superseded by the NGED rebuild and NGET connection-asset works. 

A summary of the current asset health position at the Willington 132kV substation is presented in 
Table 5. 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. 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. 

Whilst the majority of assets within the Willington 132kV substation have acceptable asset risk, 
when constructing our T3 non-load intervention plan, a small number of lead and non-lead assets 
on the site were found to meet the criteria for an asset health intervention2, with Medium-High to 
Very-High Risk Classifications.   

These assets have been excluded from our RIIO-T3 non-load submission on the basis that they 
would be addressed by this substation replacement scheme.  We therefore do not have specific 
RIIO-T3 funding for any non-load related interventions at this substation. 

In the interim, where there are higher-risk assets at the site, we will continue to assess and manage 
the risks until the project is delivered.  Depending on the project scope and timeline, it may be 
necessary to undertake some asset interventions and ad hoc civil and building repairs ahead of the 
site scheme to maintain asset integrity and safety. 

 
 

  

 
 
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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132kV AIS 
substation. 

Option E-1: 
Northern 
SGT6/SGT7 
routing and 
southern 
SGT1/SGT2 
routes 
  
  
Rejected  

SGT1 and SGT2 
are routed from 
the south/east into 
the proposed 
132kV substation, 
while SGT6 and 
SGT7 are routed 
in parallel along 
the north of the 
existing 132kV 
substation, 
resulting in 
multiple cable 
crossings. 
  

Avoids the protected greenfield area, 
which is positive environmentally; 
however, the northern routing corridor 
conflicts with Derby 1 and Derby 2 and 
would require either prior removal of 
those circuits or a northern fence 
extension / additional land, creating 
consenting and stakeholder risk. 
Construction is also close to existing 
OHL towers. 
  

• Engineering: Crossings, longer routes and OHL 
proximity reduce efficiency. 

• Environmental: Avoids protected greenfield and 
limits southern encroachment. 

• Deliverability: Northern constraints, land/fence 
extension and OHL interfaces add risk. 

• Economic / Consumer Value: Extra land, civils 
and cable length increase cost. 

• Consenting / Stakeholder: Land/fence needs 
and Derby relocation dependency add 
complexity. 

Option E-2: 
Northern SGT6 
routing and re-
use of existing 
SGT7 trough 
  
  
Rejected  
  

SGT1 and SGT2 
are routed from 
the south as in 
Option E-1, SGT6 
remains on the 
northern 
perimeter, and 
SGT7 is routed via 
the existing SGT7 
trough along the 
east/south of the 
site. 
  

Avoids the protected greenfield area 
and makes beneficial re-use of the 
existing SGT7 trough, reducing some 
civil works; however, SGT6 still requires 
the constrained northern route, so 
land/fence extension risk remains. 
 

• Engineering: SGT7 trough re-use helps, but 
crossings and northern SGT6 constraints 
remain. 

• Environmental: Avoids protected greenfield and 
reduces civils through re-use. 

• Deliverability: Northern mitigation and future 
400kV interface risks remain. 

• Economic / Consumer Value: Trough savings 
are offset by crossings, longer routes and 
land/civils needs. 

• Consenting / Stakeholder: Land/fence 
extension remains a key drawback. 

Option E-3: dual 
northern 
SGT6/SGT7 
routing 
  
  
Rejected   

Uses alternative 
bay arrangement 
to remove 
crossings, with 
SGT1 and SGT2 
routed from the 
south/east and 
both SGT6 and 
SGT7 routed in 
parallel along the 
northern perimeter 

Avoids the protected greenfield area 
and achieves the shortest overall cable 
routes, which is environmentally and 
technically attractive; however, both 
SGT6 and SGT7 depend on the 
constrained northern perimeter and 
therefore require Derby 1 / Derby 2 
removal or a northern fence extension / 
additional land. 
 

• Engineering: No cable crossings and shortest 
routes improve technical efficiency. 

• Environmental: Avoids protected greenfield 
areas and reduces disturbance through shorter 
routes. 

• Deliverability: Requires northern corridor 
mitigation, revised outage/bay sequencing, and 
manages OHL proximity risk. 

• Economic / Consumer Value: Technical 
benefits are partly offset by additional land and 
civils costs. 
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of the existing 
132kV substation. 
  

• Consenting / Stakeholder: Northern land/fence 
extension remains a material issue. 

Option E-4: 
Northern SGT6 
routing and re-
use of existing 
SGT7 trough 
  
Progressed 
 
  

Uses alternative 
bay arrangement 
to eliminate 
crossings; SGT1 
and SGT2 are 
routed from the 
south/east, SGT6 
remains on the 
northern 
perimeter, and 
SGT7 is routed 
through the 
existing SGT7 
trough along the 
east/south of the 
site. 

Avoids the protected greenfield area 
and reuses the existing SGT7 trough, 
reducing some environmental and civil 
impact; however, SGT6 still requires 
northern routing, so northern land/fence 
extension risk remains. 

• Engineering: No crossings, efficient routing and 
SGT7 trough re-use. 

• Environmental: Avoids greenfield impact and 
reduces civils. 

• Deliverability: Better than E-3, but SGT6 retains 
northern corridor risk. 

• Economic / Consumer Value: Improved by 
trough re-use but weakened by northern 
land/civils needs. 

• Consenting / Stakeholder: Northern extension 
and Derby interface remain unresolved. 

• Overall: Viable option with strong safety, 
technical and environmental performance. 

Option E-5: 
Southern/eastern 
SGT6/SGT7 
routing and re-
use of existing 
SGT7 trough 
  
Rejected  
  

SGT1 and SGT2 
are routed from 
the south as in E-
1/E-2, SGT7 uses 
the existing 
trough, and SGT6 
is rerouted around 
the east/south of 
the site rather 
than along the 
northern 
perimeter, 
avoiding the need 
for a northern 
extension. 

Avoids the protected greenfield area, 
reuses the existing trough and does not 
require additional land purchase or 
northern fence extension, which 
materially reduces consenting risk. 
However, it still contains multiple cable 
crossings and longer/more complex 
routing than the preferred option 

• Engineering: Retains crossings and is less 
technically efficient. 

• Environmental: Avoids greenfield, northern land 
take and reuses SGT7 trough. 

• Deliverability: Easier on land, but crossings 
create operability drawbacks. 

• Economic / Consumer Value: Avoids northern 
land/civils, but not whole-life optimal. 

• Consenting / Stakeholder: Stronger, with no 
northern land extension. 

• Overall: Land benefits are outweighed by 
crossing and future-proofing disadvantages. 
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Option E-6: 
Alternative bay 
arrangement 
with 
southern/eastern 
SGT6/SGT7 
routing and re-
use of existing 
SGT7 trough 
  
Progressed 
 

Uses the 
alternative bay 
arrangement; 
SGT1 and SGT2 
are routed from 
the south/east 
with no cable 
crossings, SGT7 
reuses the 
existing trough, 
and SGT6 is 
routed around the 
east/south of the 
site, eliminating 
the need for 
northern routing 

Avoids the protected greenfield area, 
reuses the existing trough, does not 
require northern fence extension or 
additional land, and reduces civils 
relative to the other options. Residual 
construction constraints remain around 
existing site features and future 400kV 
development interfaces, but these are 
less material than in the alternatives 
 

• Engineering: No crossings, direct routes and 
infrastructure re-use. 

• Environmental: Avoids protected greenfield and 
reduces civils. 

• Deliverability: Avoids northern corridor and land 
constraints. 

• Economic / Consumer Value: Lowest 
complexity, reduced civils and no land purchase. 

• Consenting / Stakeholder: Avoids northern 
extension issues. 

• Overall: Preferred option with strongest safety, 
constructability and SGT5 readiness. 

 

Based on the rationale explained in Section 4.3, we have discounted Options A – D because they will not allow us to facilitate the connection requests and 
consequently, we will not meet our contractual and licence obligations. 

Options E-1, E-2, E-3 and E-5 were not taken forward to detailed assessment because while each offered some benefits, they all retained avoidable cable 
crossings and/or routing, land and delivery constraints, making them less efficient, less deliverable and weaker in consumer value terms than the leading 
alternative bay arrangement.  

Options E-4 and E-6 were taken forward to shortlist because they represented the strongest remaining solutions after initial screening, either by reducing land 
and consenting risk relative Option E3, eliminating cable crossings and reusing existing infrastructure while remaining technically credible (E4), or delivering the 
most balanced overall outcome across engineering, constructability, environmental impact and consumer value (E6). 
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Based on the qualitative assessment above, our preferred design is Option E-6 because it offers a 
better balance of deliverability, futureproofing and consumer value, while avoiding the need for a 
northern substation extension by routing SGT circuits along the east of the 400 kV substation. In 
addition, Option E-6 is qualitatively stronger overall because it routes both SGT6 and SGT7 to the 
east and south of the site, avoiding the constrained northern corridor required for SGT6 in Option 
E-4 and thereby reducing land, consenting, civil and delivery risk while retaining the same 
technical benefits. 

 

4.5.1 PASE non-compliance 

The preferred solution for the Willington 132kV Rebuild – Connection Assets is PASE compliant  
 

 

4.6 Detailed Quantitative Analysis 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 (23/34 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  
based on historic project analysis across a range of completed projects, to account for unforeseen 
circumstances and incorporate estimating risk that crystallises during implementation.  

Option E-6 is lower cost than Option E-4, as E-4 requires additional land works and electrical 
fencing, due to the cable route taken. 

4.6.1.1 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.    
 
The cost book indicates that the principal cost driver differentiating the shortlisted options is the 
requirement for approximately  under Option E-4. This requirement does 
not apply to Option E-6 and is the primary reason for the variance between the indicative cost 
estimates for the two options. 
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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 includes the following two shortlisted options:  

• Option E-4: Northern SGT6 routing and re-use of existing SGT7 trough 

• Option E-6: Southern/eastern SGT6/SGT7 routing and re-use of existing SGT7 trough 

4.6.2.2 CBA Outcome 

Lifetime Cost-Benefit Analysis: The lifetime costs and benefits refer to a 50-year period starting 
from 2027 until 2076. 
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GW  Giga Watt  

HDD  Horizontal Directional Drilling  

HV  High Voltage  

HWUP  Hackney Waltham Cross Uprating  

IEC  International Electrotechnical Commission  

ISS  Integrated Security System  

kW  Kilo Watt  

LLTI  Long Lead Time Items  

LTDS  Long-Term Development Statement  

LV  Low Voltage  

LVAC  Low Voltage Ac  

M&E  Mechanical And Electrical  

MITS  Main Interconnected Transmission Systems  

MSIP  Medium Sized Investment Project  

MVA  Megavolt-Amperes  

MW  Mega Watt  

NESO  National Energy System Operator  

NETS  National Electricity Transmission System  

NG  National Grid  

NGED  National Grid Electricity Distribution  

NGET  National Grid Electricity Transmission  

NOA  Network Options Assessment  

NOMs  Network Output Measures  

NPV  Net Present Value  

OHL  Overhead Line  

ORPS  Obligatory Reactive Power Service  

PCD  Price Control Deliverables  

PCF  Pre-Construction Funding  

SF6  Sulfur Hexafluoride  

SGT  Super Grid Transformer  

SLD  Single Line Diagram  

SPV  Special Purpose Vehicle  

SSMD  Sector Specific Methodology Document  

SSSI  Site of Special Scientific Interest  

STC  System Operator Transmission Owner Code  

SuDS  Sustainable Drainage Solutions  

TBC  To Be Confirmed  

tCO2e  Tonnes of Carbon Dioxide Equivalent  

TCPA  Town And Country Planning Association  
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TCSNP  Transitional Centralised Strategic Network Plan  

TWB  Through-Wall Bushing  

UK  United Kingdom  

UKPN  UK Power Networks  

UKPN EPN  Eastern Power Networks  

UKPN LPN  London Power Networks  

UKPNS  UK Power Networks Services  

UXO  Unexploded Ordnance  

VCA  Voltage Compliance Assessment  

XLPE  Cross-Linked Polythene  
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