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because they would not address the grid stability needs identified by NESO, leading to increased 
constraint costs.  

We then considered options to make use of existing NGET substations (Option D) or to build a 
new substation (Option E). Option E was not shortlisted because it was deemed excessive and 
inefficient for consumers from a cost and timing perspective given the available capacity at 
Sellindge.  

We therefore subsequently focused on options to extend or utilise existing substations (Option D). 
Options differed based on configuration of equipment and were shortlisted based on various factors, 
such as: relative cost (need for additional equipment), procurement lead times, site space and land 
footprint constraints, safety, health & security, and the environment. Buying additional land at 
Sellindge was discounted due to the impacts that this would have on the timely delivery of the 
Pathfinder 3 connection, as well as the cost to consumers. 

For the delivery of Pathfinder Phase 3 at Sellindge, we considered nine options, of which three 
options were progressed to detailed options analysis (D-6, D-7, and D-8): 

• D-6: GIS bay and cable termination to the north side of the substation, cable route under 
the proposed GIS building; PRR located on the west side of the substation, positioned on 
the base slab above substation level. 

• D-7: GIS bay and cable termination to the north side of the substation, cable route located 
to the west of the substation and beneath the building; PRR located on the west side of the 
substation positioned on the base slab above substation level. 

• D-8: GIS bay and cable termination to the north side of the substation, cable route located 
to the west of the substation and beneath the building; PRR located close to the access 
road. 

1.4 What is the preferred option and what outputs does it deliver?  
The preferred option is summarised below. It aligns with NESO’s strategic priorities for enhancing 
inertia and SCL in the southeast region, fulfilling the requirements set out in NESO Stability 
Pathfinder Phase 3. The proposed design aims to deliver connection while providing the greatest 
benefit in terms of consumer value.  

Key features for the preferred option include:  

• Development of the GIS building and the relocation of the GIS platform to facilitate the 
extension of the main and reserve busbars  

• 400kV cable route bypasses the Cheriton circuit and eliminates the need for any work on 
the main access road during the construction phase. 

Funding allowances are sought as part of this MSIP submission. The direct costs for this investment 
are  (18/19 prices). Further details related to the makeup of these requested allowances are 
detailed within the cost model available alongside this submission. 

1.5 How has future proofing been considered in the proposed 
investment?  
During the project's development, initial discussions considered the potential for futureproofing; 
however, it became evident that there was limited opportunity for further expansion at the site. Due 
to space constraints and the site reaching its capacity, both in terms of land footprint and connection 
of available bays, focus has been placed on delivering the contracted customer connection for the 
Pathfinder solution in line with timelines specified by NESO, which is the primary investment driver.  

1.6 What are the uncertainties and how have they been accounted 
for? 
The risks and uncertainties to the successful delivery of this project include:  

• Customer Delays: There is a risk that the customer’s works may impact on the delivery of 
NGET scope. This is due to interface between the customer’s construction works and the 
delivery of the infrastructure scope. This is an external dependency to the project from the 
customer. This may result in a delay to the ACL date, and additional costs for demobilisation 
and remobilisation.  
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• System Outages: There is a risk that outages may be cancelled, delayed, or changed. This 
could be due to safety incidents, unforeseen events, or changes in outage plans. This could 
cause potential contractor downtime, demobilisation, or remobilisation, ultimately causing 
delay and cost to the project.   

• Interfacing Works: There may be interfacing works, leading to issues on site. This is due 
to interface issues arising between the contractor and other parties. This could ultimately 
lead to possible stand downs, delay and cost to the project.   

• Shipping Route: There is a risk the delivery of the project goods may be delayed due to 
shipping routes being changed. Any diversions may impact on delivery times, ultimately 
resulting in delay and additional cost to the programme. 

• Long Lead Items for GIS Bay: There is a risk that the GIS bay may not be delivered in 
time, due to this being a long lead item. This could result in delays to the project timeline. 

 

  Following a NESO-driven investment driver to enhance grid stability in the South East (South 
Coast) of England, NGET will implement infrastructure works to connect one Synchronous 
Condenser at Sellindge 400kV substation. 

NGET proposed an extension to Sellindge 400kV substation to accommodate a user bay to host 
the stability service connection. 

The designs will deliver the essential infrastructure to meet the customer’s needs, ensuring a 
reliable and efficient connection, while providing the greatest benefits in terms of consumer value. 
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2. Introduction  
2.1 Project background 
This paper presents the investment case and associated efficient costs for our preferred solution for 
delivering stability services at Sellindge 400kV substation, as identified through the NESO Pathfinder 
Phase 3 project. 

The grid stability project at this substation is essential to supporting the UK’s decarbonisation goals 
and achieving a net-zero economy by . As the transition to renewable energy accelerates, there 
is an increasing demand for innovative stability solutions to ensure grid reliability, as the stabilising 
properties traditionally provided by transmission connected synchronous generation is gradually 
phased out. 

NESO commenced a Network Options Assessment (NOA) Stability Pathfinder Phase 3 project to 
find the most cost-effective way to address stability issues. This scheme focuses on increasing 
system inertia at short circuit level (SCL) in England and Wales. Ultimately, these solutions support 
a more affordable, reliable, and sustainable electricity system while advancing the transition to a 
low-carbon energy future.  

The substation selected to provide the stability services is illustrated in Figure 1. 

 
Figure 1: Sellindge 400kV substation location  

2.1.1 Chronology to the request 
The National Energy System Operator (NESO) is responsible for ensuring the security, operability, 
and reliability of the electricity system. In , NESO announced a pledge to operate a 100% zero 
carbon national electricity transmission network by . To deliver this, NESO established Stability 
Pathfinders2 to support the development, adoption, and delivery of new technologies to generate 

 
2 ESO Transparency Forum, , Operational Transparency Forum | National Energy System Operator  
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Several reinforcement projects on the outskirts of London will support power transfer across the 
Southeast and bolster the supply into Central London. Upgrades to the Iver cables will increase 
capacity into West London, addressing cable asset health drivers. The investment at Sellindge is 
part of the strategy to reinforce the network infrastructure in the region. 

 

3.3.3 Asset Health 
The main driver for this investment is to implement NESO’s Stability Pathfinder Phase 3 solution, 
and as a result, site asset health has been given limited consideration during the project's 
development. High-level overview of Sellindge substation suggests that most of the assets are low 
risk (in good condition). It is important to highlight that this assessment is based on primary health 
drivers, such as family condition, age, and obsolescence. and does not consider other factors such 
as visual condition assessment, oil/SF6 top-ups, maintenance compliance, plant status issues, or 
open defects. 

Any asset health-related works at Pathfinder sites will be efficiently managed through programmes 
of work or asset health intervention windows as part of T2, or through T3. Therefore, NGET are not 
seeking additional funding to address any asset health issues through the Pathfinder MSIP.
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4. Optioneering 
4.1 Overview  
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, for Sellindge, we identified the following high-level options:  

A. A do-nothing option as a counterfactual option; 

B. A market-based approach; 

C. Non-transmission, whole system solution; 

D. Making use of existing NGET substations;  

E. A new substation.   

In summary: 

• Options A-C were discounted because they risk NGET’s licence obligation to provide a 
customer connection. The grid stability needs identified by NESO would also remain 
unaddressed without action, leading to increased constraint costs, reliance on costly 
balancing measures, and operational risks to the grid. Optioneering was therefore focused 
on site-specific solutions to ensure the successful delivery of the Pathfinder Phase 3 
solution. 

Options B & C were ruled out in early optioneering stages as NESO's advanced planning, 
supported by NGET's feasibility studies during the tender process, assessed the 
appropriateness of Sellindge substation and reserved the required connection bays. 

• Options that make use of the existing NGET Sellindge substation (Option D) were then 
considered. We evaluated nine site-specific options at Sellindge substation to extend and 
utilise the existing infrastructure and to connect the Pathfinder 3 solution. Various options 
were evaluated to ensure optimal site layout and technology solution. Key factors for 
discounting options included technical feasibility and complexity for Options D-1 to D-5 and 
space constraints for D-9 for SF6-free GIS. (Buying additional land was discounted due to 
the impacts this would have on the timely delivery of the Pathfinder 3 connection, as well as 
the cost to consumers). Options D-6, D-7 and D-8 were shortlisted for detailed options 
analysis. Option D-7 was the selected as the preferred solution. 

• We then considered options to construct a new substation (Option E). This approach 
would construct an entirely new substation or consider alternative sites to connect the 
Pathfinder solution. This was not shortlisted because it was deemed excessive due to the 
technical feasibility and sufficient capacity of Sellindge substation to accommodate the 
stability solutions identified by NESO. Constructing a new substation or utilising an 
alternative location may incur substantial costs, entail planning challenges, and result in 
prolonged timelines, which would conflict with the operational objectives of the Pathfinder 
programme. This would lead to higher expenses for consumers and a potential risk to the 
quality of supply. 
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4.4 Quantitative options analysis 
The multi-criteria process summarised above for selecting the preferred option did not require a 
detailed Cost Benefit Analysis (CBA) in line with Ofgem’s guidance. We have concluded it would not 
be proportional to scale and cost of the investments proposed ) to undertake a CBA process 
for this submission. 

Our evaluation of the options indicates that the preferred solution provides the best value for 
consumers, the earliest connection date for the customer, and an appropriate level of technical and 
project risk. 

4.5 Preferred solution 
Based on the qualitative analysis, we have recommended Option D-7 as the best solution to 
deliver the investment driver, in the interests of current and future customers. Option D-7 primary 
benefit is that the 400kV cable route bypasses the Cheriton circuit and any construction activities 
on the main Sellindge access road during the extension's construction phase. 

Site solution:  As outlined in the previous sections, NESO has allocated space for a connection bay 
at Sellindge to accommodate the Pathfinder solution. This bay was reserved for  after 
they were successful in their tender to provide stability services to NESO. 

The new bay is to be connected onto the east of the substation and will require relocation of the 
platform and extension of the GIS building. The new location for the platform obstructs the existing 
access road, hence a new access gate may be required. 

Technology choice: Scope of works includes development of the existing GIS building to facilitate 
the extension of main three and reserve three busbars, including the supply, construction & 
commissioning of a new GIS bay (including bay equipment), civil works and associated Protection 
and Control (P&C). This is intended to connect the customer’s synchronous compensator.  
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8. RIIO-T1 and RIIO-T2 allowances  
There were no investments proposed for these projects during either RIIO-T1 or T2 business plans 
submissions. The projects do not have funding through any other price control mechanism. 
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9. Assurance and Point of Contact 
Provided with the MSIP portfolio submissions 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 . 

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 A: Enlarged drawing of preferred option. 
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Appendix C: Cost model 
Please see the accompanying Cost Models submitted alongside this MSIP: ‘Appendix C Pathfinder 
Sellindge – MSIP Jan 25 – Cost Model’
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