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1.4.4 Preferred overall option 
In summary, our overall preferred option for the NWL investment is as follows: 

• For SER4, our preferred option is Y-2, which is to reconductor the existing OHL route 
between Sundon and Elstree  

• For ESC1, our preferred option is X-1, which is to route a 
 between Elstree and St John’s Wood 

• For the connection of the ESC1 cable at Elstree substation, our preferred option is E-2, 
which is a 400 kV New GIS Extension in the 132 kV AIS area 

• For the connection of the ESC1 cable at St John’s Wood substation, our preferred option is 
S-6, which is an Elstree 2  

Taken together, the preferred solution enables the investment drivers and avoids constraint costs to 
consumers that would otherwise be incurred. It also supports the  and 
enables increased power transfer into London, aligned with decarbonisation and offshore wind 
growth. The total cost of the investment is   

1.5 Indicative delivery programme 
The ACL  which ensures timely delivery of the investment need and prevents 
expensive constraint costs (see programme of works, below). Key milestones in the programme 
include: 
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2.2.2. Regional and network context 
The proposed investment sites are within North West London, Bedfordshire and Hertfordshire 
(see Figure 4 and Figure 5). The London and Southeast 275 kV and 400 kV transmission networks 
are designed to meet London’s electricity needs and support the coastal interconnector power 
exchange capability. There are multiple interconnectors in this region which create dynamic network 
challenges that affect the infrastructure needed to manage large power flow in either direction.  
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• To ensure the network can accommodate planned renewable generation in line with national 
decarbonisation policy. 

NESO has identified the need for network reinforcement. In response to the identified need to 
increase capacity on key import routes into the capital, ESC1 and SER2 were confirmed as HND 
Essential Options in the ESO’s NOA 2021/22 Refresh. 5 NESO have identified both Sundon and St 
Johns Wood as strategic demand growth supply point areas as part of their Regional Energy 
Strategic Planning (RESP) review with  to be considered for pro-active 
investment by 2034. 6 Their need is to address critical constraints on the network in light of the 
demand growth described above. 

In response to the growing demand in London and the need for reinforcement, our regional 
blueprints for London and the Southeast include several circuit and substation investments. 7 
Examples of our circuit investments include three cable upgrade projects, three reconductoring 
projects and a new cable project. Two initiatives within that circuit investment portfolio (ESC1 and 
SER4, which are respectively items 8 and 9 in Figure 6, below) form the NWL investment set out in 
this document.  

 

 
 
5 National Grid ESO, 2022. Network Options Assessment 2021/22 Refresh 
6 NESO Strategic Energy Need - Feb 26 
7 NGET, 2024. London: Future Network Blueprint; NGET, 2024. Southeast: Regional Network Blueprint 
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2.2.6 EAWO 
There are no EAWOs expected as part of this investment. 
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The investment directly supports the Government’s Clean Power 2030 () ambition by 
delivering early reinforcement of corridors that are integral to the Pathway to 2030 network design. 
It also supports the delivery of the Government’s AI Opportunities Action Plan. 12 

The project has also been listed as part of the Greater London Authority’s (GLA) London 
Infrastructure Framework (LIF) as critical energy infrastructure to enable the London Growth Plan. 13 
This lays out the long-term vision for London's critical economic infrastructure priorities through to 
2050. 

Elstree 400 kV substation extension 
The two feeder reinforcements are also necessary to connect a 400 kV substation extension at 
Elstree with SQSS compliance, which is being delivered as part of the  

 

 
 
12 DCMS & Department for Science, Innovation & Technology, 2025. AI Opportunities Action Plan 
13 Mayor of London, 2026. London Infrastructure Framework 
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• 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 four shortlisted options. 

• Option Y-2:    

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

4.3.4 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. 
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5.3 Quantitative analysis of preferred option 

5.3.1 Cost estimates of preferred option 
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 ( ). 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, , 
based on historic project analysis, to account for unforeseen circumstances and to mitigate risks 
during implementation.   

 

5.3.1.1. Cost drivers 
The project’s cost estimates are based on current market conditions, with ongoing work to refine 
requirements. 

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

• Unit costs of SGTs; 

• Operational cut and fill works for substation area. 

 

5.3.2 Cost-benefit analysis 
This subsection sets out the cost-benefit analysis (CBA) for the preferred option and a breakdown 
of the costs and benefits underpinning that analysis. This analysis is based on the latest cost book 
estimates. 

 

5.3.2.1 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 
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6. ESC1 Connection Optioneering 
This section sets out the optioneering for connecting a new circuit in the existing Elstree – St John’s 
Wood tunnel (selected as the preferred option in Section 5) at Elstree and St John’s Wood 
substations as part of ESC1. 

6.1 Elstree connection 

6.1.1 Longlist of options considered 
For the connection of the cable at Elstree substation, we considered five options and assessed them 
based on the balanced scorecard categories. An overview of the assessment of our longlist options 
is provided in the table below.  
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A new 400 kV Series reactor and 
400 kV Shunt reactor will be installed 
in vicinity along with the relocation of 
Reactor R197. 

(CPO), leading to project delays and the 
consequent incursion of constraint costs. 

E-5: New 400 kV 
AIS substation 
 
Not taken forward 

Construction of a new 400 kV AIS 
substation. 

Not produced as option 
not viable. 

Consenting: A key insight from Letchmore 
Heath was that AIS options would not be 
viable at the Elstree site. This is because the 
use of AIS technology at Elstree to deliver 
against the investment drivers would require 
substation works on green belt land not 
presently owned by NGET, on which we 
would not hold permitted development rights. 
This means we would need to gain planning 
consent, which the Local Planning Authority 
has indicated would be “unlikely” to be 
approved, given that a substation 
intervention constitutes an “inappropriate 
development” on the green belt (please see 
the Letchmore Heath FNC for further 
information).   
Land: Difficulties with acquiring land would 
also necessitate a compulsory purchase 
order (CPO), leading to project delays and 
the consequent incursion of constraint costs. 

Planning, consent and land acquisition: Due to the 
challenges discussed to the left, AIS options are not 
considered to be viable at the Elstree site. Please refer to 
the Letchmore Heath FNC for more information. 
Engineering: Furthermore, there are technical challenges 
with using AIS technology at the Elstree site as a result of 
the need to connect into existing GIS.  
 

 

6.1.2 Shortlisting rationale and influence of stakeholder considerations 
The rational for our identified shortlist includes: 

• Option E-4 was ruled out on engineering grounds  
 

• Option E-5 was ruled out on planning, consent and land acquisition grounds – please refer to the Letchmore Heath FNC for further information on 
these constraints at the Elstree site. 

• Options E-1 to E-3 were shortlisted because they deliver against the driver and are technically viable. 
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6.1.4.1 Conclusion from detailed qualitative assessment 
Based on the detailed qualitative assessment, Option E-2 is the preferred option because: 

• Environmental: Avoids the felling of a large number of trees, which is a drawback of E-1 

• Engineering (future proofing): Allows future expansion of 400 kV GIS  

• Engineering (technical performance): Utilises  to install new GIS,  
 

• Consenting and land (planning consent): No interference with  to install GIS 
and reactors 

 

6.1.5 Quantitative analysis of shortlisted options 

6.1.5.1 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 ( ). 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, , 
based on historic project analysis, to account for unforeseen circumstances and to mitigate risks 
during implementation. 

 

6.1.5.2 Cost drivers 
The project’s cost estimates are based on current market conditions, with ongoing work to refine 
requirements. 

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

• Unit costs of SGTs; 

• Operational cut and fill works for substation area. 
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6.1.5.3 Cost-benefit analysis 
This subsection sets out the cost-benefit analysis (CBA) for the preferred option and a breakdown 
of the costs and benefits underpinning that analysis. This analysis is based on the latest cost book 
estimates. 

 

6.1.5.4 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:  

iii) Initial CAPEX investment required 

iv) 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 four shortlisted options. 

• Option E-1:   

• Option E-2:   

• Option E-3:  
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6.1.5.4. 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 25), Option E-1 delivers the highest NPV 
 and therefore represents the preferred option on consumer value 

grounds. While Options E-2 and E-3 delivers lower NPVs than E-1  
This recommendation analysis is subject to confirmation through deliverability, 

consents/land, outage and risk considerations, and any CBA sensitivities (e.g. carbon price 
trajectories) set out in the assumptions below.   

 

6.1.5.6 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: /  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). 
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6.1.6 Preferred option for Elstree connection 
The preferred solution is Option E-2, which is a 400 kV : 

• Consumer value / economic performance: The option ensures timely delivery of the 
programme, avoiding expensive constraint costs. 

• Engineering:  
 It has the greatest future-proofing potential among the options considered. 

• Environment:  significantly reduces the 
environmental impact. Alternative Option E-1 requires the felling of a large section of trees. 

• Planning, consent and stakeholder acceptance: Is delivered within the existing 
operational boundary of the  and benefits from permitted development 
rights, avoiding the need for planning consent for the substation works. Avoids development 
on green belt land and the associated consenting risk and programme uncertainty present 
in alternative option E-3. 

• Deliverability: Avoiding the need for land acquisition or planning consent ensures the 
programme can be delivered on time. 

 

6.2 St John’s Wood connection 

6.2.1 Longlist of options considered 
For the connection of the cable at St John’s Wood substation, we considered seven options and 
assessed them based on the balanced scorecard categories. An overview of the assessment of our 
longlist options is provided in the table below.  
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6.2.4 Conclusion from detailed qualitative assessment 
Based on the detailed qualitative assessment, Option S-6 is the preferred option because: 

• Engineering (impact to wider electrical system): Less disruptive of existing infrastructure 

• Deliverability (system access): Less onerous outage requirement, more feasible cable 
entry to the existing headhouse 

• Engineering (technical performance): Easier cable route through the basement. Fewer 
constraints in the maintenance of Busbar 1 compared to S-3 

 

6.2.5 Quantitative analysis of shortlisted options 

6.2.5.1 Cost estimates for 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,  
based on historic project analysis, to account for unforeseen circumstances and to mitigate risks 
during implementation. 

6.2.5.2 Cost drivers 
The project’s cost estimates are based on current market conditions, with ongoing work to refine 
requirements.  

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

• Unit costs of SGTs; 

• Operational cut and fill works for substation area. 

6.2.5.3 Cost-Benefit Analysis   

6.2.5.4 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. 
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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 four shortlisted options. 

• Option S-1:   

 

6.2.5.5 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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considerations, and any CBA sensitivities set out in the assumptions below. 

6.2.5.6 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): 

• Cost base: , 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). 

 

6.2.5.7 Costs 
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Appendix 
A1. System design table 
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A2. Reconductoring optioneering for Elstree-Sundon 1 and 2 circuits 
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A4. Land ownership map 
A land ownership map for the Elstree site is provided in the figure below. 
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A5. CBA assumptions 
The following assumptions have been applied: 

• Forecast demand growth into London, as reflected in NOA continues to justify the need for 
increased capacity on the Sundon–Elstree–St John’s Wood corridor. 

• The existing Elstree–St John’s Wood cable tunnel can accommodate a second 400  kV 
circuit although new surveys suggest no issues. 

• New 400  kV GIS equipment at Elstree can be delivered within the existing operational 
boundary, specifically within the former 132  kV AIS area, following asset clearance. 

• No additional permanent land acquisition outside National Grid ownership is required for the 
preferred Elstree and St John’s Wood solutions. 

• for works delivered within existing operational footprints of substations and Tunnel, with no 
requirement for Green Belt development. 

• Required outage windows for construction and commissioning can be secured from 
operations. 

• The overhead line reconductoring works associated with the Sundon–Elstree route will be 
delivered as a part of the NWL scheme, interfacing with options set out in the optioneering 
report. 
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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  
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  
XPLE  Cross-Linked Polythene  
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