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Executive Summary  
Project Summary 
The Warley 400kV site strategy is designed to deliver value to consumers by facilitating Gate 2 
connections in accordance with signed agreements. This investment also aims to mitigate 
operational and  risks through the replacement of life-expired equipment at the Warley 
site. Additionally, the strategy supports regional 400kV reinforcement by meeting NESO’s TWNC 
requirements and enhancing east–west transfer capability. 

Submission purpose   
This paper seeks: 

• approval of the project’s eligibility for submission via the Load Re-opener and Price Control 
Deliverable under Special Condition 3.18,   

• continued acceptance of the track proposal already discussed with Ofgem, which is that the 
project should follow Track 2 EL of the re-opener process for Option E7.  

• approval of Pre-Construction Funding (PCF) allowances under Special Condition 3.15.  

Need  
We will replace the existing Warley 275kV substation with a new 400kV double busbar GIS 
substation on , connected via 400kV overhead line. This investment is required to 

(i) deliver connections for a DNO and four direct contracted customer connections 

(ii) address urgent  risks at the existing site, and  

(iii) enable NESO’s planned 275kV-to-400kV uprating in the region  

Without this investment, we cannot meet our connection obligations, maintain an efficient and 
economical system, or deliver the enabling works required for the TWNC investment. 

Optioneering to date 
We assessed five strategic options (including existing assets vs new builds; 275kV vs 400kV), 
completed a siting study across eight candidate sites, and evaluated technical configurations (AIS 
vs GIS; OHL vs cable). This process produced three shortlisted options for detailed assessment: 
Option E5 (400kV AIS), Option E7 (400kV GIS), and Option E8 (400kV AIS with ZB OHL diversion). 

Each option comprises the initial installation of 24 bays, with provisional space for four spare bays 
to accommodate future connections and maintain system flexibility.  

We select Option E7 as the preferred option. It is the lowest-cost shortlisted option and provides the 
most deliverable solution at the preferred siting location, by reducing land take and consenting risk 
in the green belt, improving constructability, and reducing environmental and carbon impacts. These 
reasons include: 

• Lower consenting risks and fewer potential programme delays - supporting the case 
for “Very Special Circumstances” predicated on minimising environmental impacts wherever 
possible on greenbelt land through a smaller footprint. Helps to address known strong local 
opposition to development in an area with numerous resident groups petitioning against a 
data centre project, and mitigates permanent loss of greenbelt land. 

• Reduced impact on ecological factors on site – unlike the AIS option, it minimises 
encroachment on  and 
enables flexibility in siting to prevent encroachment on both veteran trees and the adjacent 
woodland.  

• Better technical performance and possibility to extend in the future – enabling OHL 
circuits to connect directly to the 400kV via GIB connections, rather than the need for cable 
connections under an AIS solution. Creates more space for future site expansion. 
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1. Introduction 
1.1 Warley 275kV Replacement 
This paper presents an Eligibility Letter application under the ‘Load Re-opener and Price Control 
Deliverable’ Special Condition (3.18 of the RIIO-ET3 Licence) for an investment to replace the 
existing Warley 275kV AIS mesh corner substation with a new 400kV SF6-free GIS substation. 

This Eligibility Letter application requests the following outcomes from Ofgem’s review:  
a. the approval of project eligibility for submission under the Load Re-opener and Price 

Control Deliverable under Special Condition 3.18,  
c. confirmation of Track 2 as discussed with Ofgem prior to submission, 
d. the approval of Pre-Construction Funding (PCF) under Special Condition 3.15 (Pre-

Construction Funding Re-opener, Price Control Deliverable). 
The investment will replace the Warley 275kV substation with a 400kV SF6-free GIS double busbar 
substation connected by OHL on a new site just south of the existing. It will connect a DNO, four 
direct customer investments, address  issues at the existing site, and support NESO’s 
TWNC tCSNP2 project to increase and futureproof capacity in a high-demand region of the network. 

1.1.1 Eligibility and Track 
This investment qualifies under Special Condition 3.18 as it is classified as a shared driver project, 
including both load and non-load drivers, scheduled for delivery within the T3 price control period. 
To date there have been no allowances provided for this investment within the previous or current 
price controls.  

The project applying to be submitted under Track 2 of the Load Re-opener. Therefore, following 
approval of this Eligibility Letter, the project will advance to submit its Project Assessment (PA). 

As a proposed Track 2 EL, this submission provides a summary of the investment rationale and the 
optioneering undertaken. It outlines the reasons we believe the project serves the interests of both 
current and future consumers. 

1.1.2 Pre-Construction Funding Request 
Under Special Condition 3.15 of the Electricity Transmission licence, this investment qualifies for 
allowances equal to 8.2% of its total forecasted cost  at the time of this Load Re-opener 
Eligibility Letter submission).  

Based on our current forecast we have provided below breakdown of costs amounting  as 
part of this submission. This equates to  of the “latest total forecast costs project costs. 

Table 1 below summarises the activities covered by the application of these PCF allowances based 
on our current progress of PCF and EEW spend. This position will be updated as we continue to 
mature this investment and ultimately reconciled at Project Assessment stage of the re-opener. 

We confirm that no PCF activity included in this submission has been funded through baseline 
allowances, other re-openers, or alternative licence mechanisms. 

 

 

 

 

 

 

 

Table 1: Estimated costs for pre-construction activities (£m, 23/24 prices)  
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1.2.2 Regional and Network Context 
The transmission system in the Central and Greater London area includes an outer 400kV route that 
supplies power to the region, and two inner routes (275kV and 400kV). These inner routes are in 
the process of being upgraded.  

The region consumes 20% of the nation’s electricity, requiring substantial upgrades and 
reinforcements to keep pace with the region’s rising demand for power. National and regional 
decarbonisation targets are increasing this need. For example, London's aim to achieve net zero 
emissions by 2040, via the electrification of both transport and heat networks. Furthermore, the 
Governments Modern Industrial Strategy, which is encouraging growth in AI Data Centres near the 
capital, are increasing capacity requirements on both NGET and DNO networks in the area. 

Figure 2 presents a Picasso line diagram of the network regional to Warley and Figure 3 a map of 
where the Warley substation sits on the UK network. 

As demand rises in the region, significant investment is underway to strengthen circuits and 
substations – particularly to uprate circuits to 400kV in the London East region. This includes the 
TWNC tCSNP2 project, (which is discussed both as a key driver for this project in Section 2.1 and 
the interactive investment section 1.2.2.1 below). There are also plans to possibly extend this 
enhanced 400kV route into North London, reaching as far as Iver.  

In addition, the ATNC project—will provide upgrades on the Tilbury to Norwich OHL and construct 
a new Grid Supply Point (GSP) at Southfields substation (previously called Tilbury North). The 
existing Tilbury 275kV substation will also be rebuilt to 400kV like Warley, and NGET is also 
exploring a new node in the London East area. Planning for these projects will ensure coordination 
with supplementary works to avoid hindering future development proposals.  

It is also worth noting other investments in the region which are characteristic of the region’s general 
agenda for growth and related to this submission. Investment has been granted to develop the Lower 
Thames Crossing to connect Essex and Kent. Furthermore, Network Rail is being engaged, by 
National Grid, to reinforce their own network through investment of the FS44 Warley Street Bridge, 
which will enable movement of the SGTs required for Warley 400kV. 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

Figure 2: Regional line diagram indicating Warley and its interaction with nearby projects. 
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Figure 6: Map of long list sites considered sites 1-8 

 

Following the assessment, five of the eight shortlisted options were excluded from the siting study. 
Reasons for exclusion include conflicts with existing developments, direct interference with Public 
Rights of Way (PRoW), landscape and visual amenity impacts, ecology, historic environment, noise 
and vibration, soils and geology, water, constructability challenges associated with elevated 
landforms and landfill operations, as well as considerable distance from the existing overhead line 
(OHL). 

The shortlisted site location options taken forward  Figure 7 highlights the 
shortlisted sites in relation to each other. As part of our Environmental study, “RAG” (Red, Amber, 
Green) analysis was conducted for these three shortlisted site Options, with a summary of the results 
shown in Table 8 below. 
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3.2.1 Outcome of the siting study 
 emerged as the preferred site due to its proximate location to the existing substation, 

OHL and limited visual implication for local residents, already industrial landscape.  
 was selected as the most favourable option from the siting study. Consistent criteria applied 

to the three sites showed that  offered the best combination of technical feasibility, 
consideration of environmental factors, and minimal disruption to the local community. offers 
the lowest visual impact due to its proximity to the Warley substation and OHLs, the closest to flat 
terrain out of all options, and boundary vegetation.  It minimally affects Green Belt openness and is 
in Flood Zone 1 therefore avoiding flood risks. Most importantly is also the most cost-effective 
and technically feasible site, requiring minimal OHL re-routing for both the DNO and NGET, in 
comparison to Sites 5 and 8 sited much further away from the existing infrastructure.  Figure 8 is an 
indicative layout of the substation (red block) in the area and showcases its indicative close location 
to the existing Warley 275kV and 132kV substations (yellow block). 

     

Figure 8: Recommended site option – Site Option 2 
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Based on the rationale explained in Section 3.3, we have discounted Options A, B, C and D because they 
will not allow us to facilitate the connection requests or NESO drivers and consequently, we will not meet 
our contractual and licence obligations. Options E1 and E2 were discounted as the network requirement to 
facilitate a 400 kV substation could also not be facilitated. E3 whilst being a 400kV solution, was not taken 
forward due to significant constraints in being able to deliver the substation within the constrained non-
operational land especially without significant health and safety risks. Whilst looking at other 400kV solutions 
on the newly identified  options E4 and E- were rejected due to the complexity and cost of connecting 
the site via cable connections in a site were there would be multiple difficult cable crossings to deliver. Option 
E9 was rejected due to the health and safety concerns presented from oversailing, as well as the limited 
option for future expansion.  

Options E5, E7 and E8 were progressed to the shortlist for their ability to meet the project drivers with 
anticipated reduced technical complexities, reduced health and safety in construction and lower cable costs.  
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3.4 Shortlisted Options 
We took forward three options for further detailed qualitative and quantitative analysis. A short high-
level summary of the differences between the options is noted below. Options taken forward were:  

• Option E5: 400kV AIS Substation with OHL connection 
• Option E7: 400kV GIS Substation with OHL connection 
• Option E8: 400kV AIS Substation with OHL connection and ZB OHL rerouting 

 
These options, as assessed were based on a consistent like for like running arrangement in fitting 
with the SLD provided here in Figure 10 and Appendix B.  
 

 

Figure 10: Single Line Diagram of proposed running arrangement underpinning assessment of shortlisted 
options.  
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3.5.1 Summary of Detailed Qualitative Assessment  
The preferred option for the new Warley 400kV Substation is a GIS substation connected by OHL 
(option E7). Reflecting on the multi-criteria analysis, there are several areas where the GIS option 
provides significant advantages compared to the relative AIS options, including:  

• Lower consenting risks and fewer potential programme delays - supporting the case for 
“Very Special Circumstances” predicated on minimising environmental impacts wherever 
possible on greenbelt land through a smaller footprint. Helps to address known strong local 
opposition to development in an area with numerous resident groups petitioning against a 
local data centre project and mitigates permanent loss of greenbelt land. 

• Reduced impact on ecological factors on site – unlike the AIS option, it minimises 
encroachment on  and 
enables flexibility in siting to prevent encroachment and removal of the veteran trees and 
encroachment to the adjacent woodland.  

• Better technical performance and possibility to extend in the future – enabling OHL 
circuits to connect directly to the 400kV via GIB connections, rather than the need for cable 
connections under an AIS solution. Also enables the space required to site reactive 
compensation and a third OHL circuit identified as necessary for system requirements. 
Creates more space for future site expansion. 

• Reduced health and safety risks in construction – enables more space for  cables 
and avoids the need to work around any oversailing hazards, enabling the CDM compound 
to be sited closer to the substation.  

• Shorter and simpler construction programme – removes dependency on both NGET and 
 access to system outages, as well as substantially less civils and earthworks needed 

on site.  
• Reduced earthworks, vehicle movements and therefore lower carbon emissions – 

estimated to require  
 

3.5.2 PASE  
This investment is advanced in its development, with planning applications for the proposed solution 
due to be submitted  The preferred design, technical development and the rationale for 
discounting alternative options were established prior to the introduction of PASE.  
 
Option E7 is consistent with some principles of PASE, with its double busbar layout and future 
proofed, adaptable design. Furthermore, we assessed options (E5 and E8) which we can 
retrospectively consider as being PASE aligned due to using AIS switchgear, but they were assessed 
to offer a range of more challenging environmental, health and safety, deliverability and programme 
timing challenges and therefore discounted. 
 
The predominant reasons for selecting the GIS option, despite not being PASE aligned, are as 
described in Table 10 and section 3.5.1 above. 
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• Enables the transition of the Northeast London ring transmission line from 275kV to 400kV 
allowing higher capacity power in the region – continuing to support the growth in the region in 
critical data centre and technology infrastructure.  

• The solution enables vital regional uprating, and reinforcement works across the LE1 boundary, 
through enablement of NESO’s TWNC tCSNP2 investment. TWNC will enable bi-directional 
power flows from wind and nuclear generation sources both in the North and East of the country 
and interconnectors in the Southeast to alleviate known current constraints on the boundary 

• The solution minimises the substation’s footprint and the environmental impacts and reduces the 
extent of visual impact in the area, lowering risk of consenting and local stakeholder challenges 
through the Town and Country Planning Act (TCPA) process. 

• By mitigating the chance of delay through consenting challenge and land acquisition, Option E7 
enables the connection of CP2030 aligned customers sooner.  

3.7.2 Futureproofing 
The design has been planned from the beginning to allow for future capacity needs in the region. 
This approach purposefully mitigates the risk of restricting future connections or necessitating 
substantial rework, thereby adhering to the 'build it once' principle, aligning with NESOs Electricity 
Transmission Design Principle’s to “anticipate future needs to minimise recurring updates”. 

• The upgrade from 275kV to 400kV has already been catered for as a fundamental driver for 
the investment in the region.  

• During the optioneering stage, the substation design accommodated all signed customers 
across the shortlisted options, allowing for direct comparison during the CBAs. Section 3.4 
of this paper explains the basis of the design of the substation for the purposes of 
optioneering at the time. It included for: 

o All BESS customers who have since received Gate 1 offers through Connections 
Reform.  

o  demand (and its own embedded signed customers). This is especially 
given DNO networks associated with Warley have specifically been identified by the 
NESO as an area with strategic demand drivers that need to be considered for 
proactive investment in the ED3 price control by 2034. 

o The BESS originally contracted for connection with  which only 
submitted and signed a ModApp to become a data centre connection later. 

 

3.7.2.1 Refinement of the option design following Connections Reform and changing customer 
contracts  

Following the outcome of our optioneering process, we have continued to work on refining the final 
detailed design of the solution. This takes into account changes such as: 

• Outcomes of Connections Reform, for example several BESS customers contracted at 
Warley have received Gate 1 offers.  

• Changes to the Clearstone contract from a  BESS to a  data centre - which 
would necessitate 3x additional SGTs at Warley 400kV 

• Emerging system requirements which are still being assessed, for example the need for 
additional reactive compensators, series reactors and subject to Connections Reform later 
in  possibly a third OHL circuit.  

While we must ensure the substation design is both efficient and responsive to these factors, 
building a 400kV GIS substation south of the existing Warley site remains the preferred option for 
all previously stated reasons. 

As we adjust to these changes, the main impact may at most be on the number of bays and SGTs 
units included in the detailed design of the solution which will be firmed up before the investment 
submits for Project Assessment. We are confident however, that our broader approach—
futureproofing the substation and leaving room for growth—is the right strategy for consumers in an 
area experiencing significant demand increases. A more definite position on customer requirements 
and final design will be provided in the Project Assessment submission. 
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Option E4 
 

400kV AIS substation with 400kV cable connections 
 
It is to be noted we had also considered two earlier design variations: 
A) with 7 x 240MVA SGTs and the Tilbury terminal tower retained  
B) with 4 x 460MVA SGTs and the Tilbury terminal tower retained 

Option E5 
 

400kV AIS substation with 400kV OHL connections   
 
It is to be noted we had also considered two earlier design variations: 

A) with 4 x 460MVA SGTs and the Tilbury terminal tower relocated 
B) with 7 x 240MVA SGTs and the Tilbury terminal tower relocated 
 
 

Option E6 
 

400kV GIS substation with 400kV cable connections 
It is to be noted we had also considered two earlier design variations: 

A) with 7 x 240MVA SGTs and the Tilbury terminal tower retained  

B) with 4 x 460MVA SGTs and the Tilbury terminal tower retained 

Option E7 
 

400kV GIS substation with 400kV OHL connections 
 
It is to be noted we had also considered two earlier design variations: 

A) with 4 x 460MVA SGTs and the Tilbury terminal tower relocated 
B) with 7 x 240MVA SGTs and the Tilbury terminal tower relocated 

Option E8 
 

400kV AIS substation with 400kV ZB OHL re-routing 

 

Option E9 
 

400kV AIS back-to-back substation with OHL connections  
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Appendix B – Enlarged Single Line Diagram of proposed running arrangement underpinning assessment of shortlisted options 
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Appendix C – Enlarged drawing of Option E5 (see zip file ‘Warley – Appendix C,D,E,G,H’)  
Appendix D – Enlarged drawing of Option E7 (see zip file ‘Warley – Appendix C,D,E,G,H’) 

Appendix E – Enlarged drawing of Option E8 (see zip file ‘Warley – Appendix C,D,E,G,H’) 
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Appendix G - Enlarged drawing of Figure 14 (see zip file ‘Warley – Appendix C,D,E,G,H’) 

Appendix H - Enlarged drawing of Figure 15 (see zip file ‘Warley – Appendix C,D,E,G,H’)



                       

 




