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1. Executive summary  
1.1 Context  
This paper, together with the associated Cost Benefit Analysis (CBA) , summarises NGET’s 
proposed investment to construct a new 400kV Gas Insulted Switchgear (GIS) substation at Wallend 
on the Isle of Grain in Kent and seeks to demonstrate the consumer interest in the associated 
investment  The project will facilitate a new 1.4GW HVDC interconnector to Germany (Neuconnect), 
as well as a 1.5GW HVDC interconnector to Belgium (SouthernLink) and a further connection to a 
new 249MW Battery Electric Storage System (BESS) (EcoEnergy).   

This Medium Size Investment Project (MSIP) seeks approval of the need for the investment, as well 
as approval of the proposed solution and requested funding allowances for efficient spend on the 
project.  

1.2 What is the background to this Investment?  
NGET originally received a Connection Application from the Neuconnect HVDC Interconnector 
project in 2016 for a connection onto the NGET Transmission System with a connection date of 

.  Since the original Draft Connection Agreement  several revisions were made to the 
Connection Agreement; the final Transmission Owner Construction Agreement (TOCA) includes a 
connection date of .  Our current programmed connection date is  Within 
this period of time Neuconnect have reached agreement with Ofgem to postpone the regime start 
date for their HVDC interconnector . 

In response to the connection request, NGET plan to construct a new substation in Wallend.  This 
project will facilitate the connection of a 1.4GW subsea High Voltage Direct Current (HVDC) 
electricity link between the UK and Germany, a 1.5GW subsea HVDC cable between the UK and 
Belgium and a 249MW BESS facility.  

The new 400kV SF6-free GIS substation is to be constructed by NGET located on land adjacent to 
Neuconnect’s assets.  The identified connection location is on the Grain-Kingsnorth / Grain-Tilbury 
400kV transmission route (4TK) and will result in a requirement for the new 400kV substation to be 
fed via a double turn-in connection.   

Following the connection offer to Neuconnect, NGET have received further connection requests 
including a 1.5GW interconnector being developed by NGV (originally due to connect at Grain but a 
modification request was made to their connection agreement in  requesting a connection point 
at Wallend) and a 249MW BESS facility currently being developed by Econergy International 
Limited, of which the connection request to Wallend was made in  

Both Neuconnect, the interconnector being developed by NGV and the BESS facility are a key part 
of the energy mix as the UK transitions to net zero.  As we have received additional applications 
from NGV and Econergy, we have designed a project which will provide a timely connection for all 
applicants, including the provision of spare connection capacity, in the interest of both current and 
future consumers. 

The increase in interconnector capacity will further help with system balancing and to reduce prices 
for consumers given that wholesale electricity prices are generally currently lower in Continental 
Europe than in Great Britain. In the longer term, the proposed interconnector capacity may allow 
excess energy to be sold to mainland Europe as renewable capacity continues to expand in the UK. 

The connection of a further 249 MW of BESS capacity will provide balancing benefits, as well as a 
reduction in curtailment costs in instances where there is excess generation on the system. It will 
help to reduce the amount of fossil fuel generation needed to balance the system in times of system 
stress. 

1.2 What have we considered in developing options for this 
investment? 

NGET assessed a wide range of potential solutions to address the connection requests from 
Neuconnect, NGV and Econergy in a way that best serves the interest of current and future 
consumers.  There are a number of key trade-offs that have been considered as part of the 
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The construction of a new 400kV substation has a key role to play in supporting the further deployment of 
BESS capacity required to facilitate the level of renewables needed to achieve the Government’s ambition 
to fully decarbonise the electricity sector by 2030. 

Further information on each of the projects that the proposed 400kV substation will support is set out in Appendix 
C. 

2.2 Regional and strategic context 
To meet future higher levels of demand, the electricity network will need to accommodate a high number of new 
connections for both generation and demand customers. The proposed intervention is based in the Southeast of 
England, which is one of the most challenging parts of the network due to high levels of demand due to its proximity 
to London, high levels of forecast electricity generation in the area and its location as a preferred location for landfall 
sites for current and proposed interconnector facilities.   

These factors mean that the region is a complex landscape of electricity transmission challenges given the need to 
balance these competing needs. 

As of February 2024, there are contracts for new connections that would deliver 54GW of generation capacity in 
the Southeast7. We expect that around 1.7GW of this capacity will be delivered by the end of T3. On the demand 
side, there have been around 5GW of demand connection applications, with around 1.6GVA expected to connect 
by the end of T3. 

A significant proportion of new generation connections are expected to come from intermittent sources such as 
solar PV and offshore wind.  Large amounts of intermittent generation can cause problems for the effective 
operation of the grid; it can impact on grid stability, introduce issues around balancing, and requires the need for 
back-up power to compensate during periods of low electricity generation (for example when it is overcast or during 
periods of low wind speed). 

Battery storage facilities can play a crucial role in addressing the problem of intermittent generation by providing 
backup storage, grid stability services and balancing services.  Installed battery storage is expected to increase to 
7.4GW by the end of 20248, and the Southeast of England has a key role to play in the deployment of this increase 
in capacity. 

The Southeast Coast's electricity transmission network functions as both a net importer and exporter, depending 
on interconnector flows. Currently, there is 6GW of interconnector capacity connected to the grid in the Southeast, 
with interconnectors linking to France, the Netherlands, Belgium, and Germany. These interconnectors are crucial 
for managing large flows of electricity, especially during periods of high wind and solar generation. 

Currently, existing interconnectors in the region are operating close to or at full capacity.  During winter months, 
when demand is at its highest, interconnectors often operate close to their maximum capacity, leading to 
congestion.  For example, in 2021, it was reported that interconnectors operated at around 80-90% of their capacity 
during peak periods9.  This limits the UK’s ability to import or export electricity efficiently, especially during peak 
demand periods, and there is a key role for the Southeast region to play in helping to deploy additional 
interconnector capacity. 

Through this proposed investment, NGET can help to address the challenges faced in the region, notably the need 
for additional substation connection capacity to enable more interconnector, renewables and battery storage 
deployment.  

 

2.3 T3 Interactions 
The RIIO-T3 business plan, published by NGET in December 2024, outlines the strategic investments and 
initiatives planned for the period from 2026 to 2031. The purpose of the document is to detail how NGET will 
deliver a transformation of the electricity transmission network to support the UK’s transition to a clean, fair, and 
affordable energy future. 

 

 

 

 
7https://riiot3.nationalgrid.com/sites/g/files/atxybb411/files/documents/2025-01/Southeast%20Regional%20Business%20Plan.pdf 
8 https://eandt.theiet.org/2024/08/19/edf-renewables-uk-build-more-300mw-battery-storage-next-year 
9 https://www.elexon.co.uk/about/interconnectors/elexon-insights-interconnector-flows-in-and-out-of-great-britain/ 
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4. Optioneering 
This section summarises the options we considered to address the needs case established in the 
previous section, in a way that best serves the interest of current and future consumers. In line with 
our optioneering process, we have identified the following high-level options: 

• Option A – identification of a do-nothing option as the counterfactual option 

• Option B – identification of a market-based solution 

• Option C – identification of a non-transmission, whole systems solution 

• Option D – identification of options to make use of existing NGET substations in the locale, 
including connecting at Kingsnorth and Grain by extending these substations. 

• Option E – identification of options for a new substation, exploring different combinations of:  

o The technology configurations, including the use of AIS versus GIS switchgear 

o Different grid connection options (e.g., a double-tee connection versus double circuit 
turn-ins) 

o Future proofing solutions (e.g., building a substation which would require extending in 
future to meet new customer connections versus building a substation sufficient to 
accept future connections without the need to extend the substation) 

In summary, the following conclusions were reached: -   

• Options A to C were discounted as they did not deliver a compliant connection. 

• The different variations of option D (to connect to an existing substation) were discounted as 
there was insufficient capacity to connect Neuconnect to these substations.  We have 
considered the possibility of extending these substations but there are prohibitive barriers to 
extending including land access issues.   

• Four configurations of Option E (building a new substation) were considered, differing by the 
choice of technology (AIS or GIS) and the configuration of the site.  Our starting point in 
shortlisting options was to assess whether AIS could be deliverable for the new substation.  This 
was followed by an assessment of the relative merits of building a smaller substation requiring 
re-configuration or extension to accommodate additional customers beyond Neuconnect versus 
building a substation which is future proofed by including a sufficient connection to the 
transmission network, and sufficiently large substation building, to allow for a straightforward 
connection of additional customers in future. Under all variants of Option E consideration was 
given to the build of a new substation  

 This approach reduced risks associated with planning consent, land purchase and 
ecology, intending to expedite the first customer ACL at the site. NGET ensured that this 
approach would allow for future connections from other parties into the site. 

• Following a detailed assessment of the different options considered under Option E we 
shortlisted three options; Option E-1 was discounted on the basis that the use of AIS switchgear 
would be an inappropriate choice given the proximity of the site to the coast (the location of the 
new substation is 1.5km from the coast.  AIS switchgear suffers from higher levels of corrosion 
when placed in areas of high atmospheric pollution, thereby incurring higher maintenance costs; 
the use of AIS switchgear in this location therefore does not offer value for money to the 
consumer. 

• We took forward three options for shortlisting (Options E-2, E-3 and E-4).  These options vary 
by the level of future proofing offered by the investment.  Option E-2 provides only for a 5-bay 
substation using a double-T connection to the OHL network.  This means that further 
connections would require an extension and reconfiguration of the substation, with further 
substantive work to the OHL circuits to facilitate new connections.  Options E-3 and E-4 make 
use of a double circuit turn-in, meaning that extensions of the substations would require less 
disruption to the transmission network to facilitate new connections.  Option E-3 would only 
provide for a 10-bay substation building, meaning that new connections would require a 
substation building extension.  Option E-4 includes the highest degree of futureproofing as it 
already provides for a 16-bay substation, meaning that the only work needed to facilitate a new 
connection would be the installation of new bays within the existing substation building. 
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• Option E-4 was the preferred option as it is a more financially cost-effective solution to connect 
three customers compared with Option E-3 and is less disruptive to the transmission network 
compared with Option E-2. 
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6. Detailed cost for preferred solution 
6.1 Introduction 
This section provides a breakdown of the overall costs for the proposed substation at Wallend 
(Option E-4) including an expenditure profile for all Regulatory Years of delivery.  The costs 
presented in this section represent our latest view of costs for the proposed investment; all costs are 
presented in 2018/19 prices, unless otherwise stated. 

Appendix D, the Wallend 400kV cost model, submitted alongside this document, provides a 
breakdown of the costs in more detail and should be reviewed alongside this chapter. 

This chapter is broken down into the following sections: - 

• Total allowance request 

• Cost estimate 

• Cost firmness 
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10. Assurance and Point of Contact 
Attached to this submission is the assurance statement letter, providing written confirmation in line 
with the assurance requirements set out in Ofgem’s Re-opener Guidance and Application 
Requirements Document, dated 17th February 2023. 

This confirmation is provided by the Head of Future Price Controls, Electricity Transmission. They 
provide the following statements below regarding how this MSIP application has been prepared and 
submitted in relation to each of the three assurance points requested by Ofgem: 

a. It is accurate and robust, and that the proposed outcomes of the MSIP submission are 
financeable and represent best value for consumers. 

b. There are quality assurance processes in place to ensure the licensee has provided high-
quality information to enable Ofgem to make decisions which are in the interests of 
consumers. 

c. The application has been subject to internal governance arrangements and received sign 
off at an appropriate level within the licensee. 

NGET’s designated point of contact for this MSIP application is Leo Michelmore, Strategic Upgrade 
Regulatory Manager (leo.michelmore@nationalgrid.com). 
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Appendix B: Glossary 
 

 

 

Acronym Definition 
ACL Available for Commercial Load 
AIS  Air Insulated Switchgear 
BESS  Battery Energy Storage System  
CAI  Closely Associated Indirects 
CBA  Cost Benefit Analysis  
CCGT Combined Cycle Gas Turbine  
DNO Distribution Network Operator 
ECI Early Contractor Involvement  
EIB  European Investment Bank  
EPC  Engineering, Procurement, Construction  
GIS  Gas Insulated Switchgear 
HVDC High Voltage Direct Current  
MLWS Mean Low Water Springs  
MSIP Medium Sized Investment Project  
MVA  Megavolt Ampere 
NGIL National Grid Interconnect Holdings Ltd 
NGV National Grid Ventures 
NPV Net Present Value 
OHA  Offshore Hybrid Asset  
OHL Overhead Lines 
SF6 Sulphur Hexafluoride 
SGT  Super Grid Transformer 
SpC Special Condition  
SQSS Security and Quality of Supply Standard 
TOCA  Transmission Owner Connection Agreement 
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Appendix D: Cost model 
 

An excel file outlining the funding allowance request for the investment is provided alongside  

this submission. 
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Appendix E: Cost Benefit Analysis  
 

An excel file outlining the Cost Benefit Analysis for the investment is provided alongside this 
submission.  
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