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installed by Menter Môn. Once fully operational it is expected to be the largest tidal project of this 
type in the world3.  

By supporting regional economic development and enabling the connection of a data centre and 
renewable generation onto the grid, the outcomes of this investment advance the interest of 
consumers and directly contribute to a number of Ofgem’s duties, such as that for economic growth, 
and national initiatives, such as the government’s advancing  AI4 plan and meeting Clean Power 
20305.  

1.3 What have we considered in developing options for this 
investment?  
NGET assessed a range of solutions to meet the investment drivers in a way that best serves the 
interests of consumers. In evaluating options, NGET encountered several challenges that 
necessitated trade-offs to identify a preferred solution driving value for consumers. The primary 
challenge was ensuring timely delivery of necessary connections to support Available for 
Commercial Load (ACL) dates balanced with longer term strategy for the region, taking  into account 
the existing network assets in the area (which operates at 132kV), the limited land availability around 
the existing Penrhos site and NGET’s policy on AIS and GIS switchgear.   

Whilst further detail regarding the optioneering process is provided in Sections 4 and 5 of this 
submission, a brief summary of the options considered is explained below. 

Following the reopener guidance set out by Ofgem, NGET considered 3 options as standard which 
were discounted on their inability to provide a compliant and viable connection for both customers. 
These options included:  doing nothing, market-based, and whole system solutions (Option A, 
B and C).  

We assessed one option to provide a connection into the existing 400kV substation at Wylfa  (Option 
D-1). We ruled this out given it would increase costs and would be incompatible with the ACL dates 
for the customers, which given their role in supporting economic development in the region made  it 
unattractive from a broad view of consumer benefit. It would have involved a high volume of cable 
(>25km) being prohibitively expensive for both customers, as well has having additional 
environmental impacts, and also would require the construction of an additional circuit in addition to 
the significant substation extension works. Overall, it would have significantly increased cost to 
consumers.  

Given the existing 132kV circuit assets connecting to the Penrhos site sitting in close proximity to 
both customers, we therefore focused on four options for building a new substation (Option E). 
This also included the scope for replacing 3km of cable on the Wylfa-Penrhos circuits, addressing 
end of life condition between Penrhos and tower EV86 and a missing circuit between Wylfa and 
tower EV09. 

• Option E-1: Build a new 132kV SF6-free GIS substation at Penrhos and replace cables 
between Penrhos – tower EV86 and Wylfa – tower EV09 

• Option E-2: Build a new 132kV SF6-free GIS Containerised Solution at Penrhos and 
replace cables between Penrhos - tower EV86 and Wylfa – tower EV09 
 

• Option E-3: Build a new 132kV AIS substation at Penrhos and replace cables between 
Penrhos - tower EV86 and Wylfa – tower EV09 
 

• Option E-4 : Build a new 400kV substation at Penrhos 

Of the four options identified for delivery of the new substation, 2 were progressed to detailed options 
analysis (E-1 and E-2). Key reasons for discounting the other options at this stage included:  

 

 

 

 
3 https://www.ice.org.uk/events/recorded-lectures/morlais-largest-consented-tidal-energy-project  
4 CP 1241 – AI Opportunities Action Plan – January 2025  
5 https://www.gov.uk/government/publications/clean-power-2030-action-plan  
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• Working Adjacent to Site of Special Scientific Interest (SSSI) - The construction site and 
cable route are in close proximity to the Site of Special Scientific Interest (SSSI). Due to this 
adjacency, there is a risk that the construction methodology may need adaptation to mitigate 
potential impacts on the SSSI. Such adaptations may be subject to conditions imposed by 
the local council. The impact could result in halted project development and necessitate re-
baselining of the programme, potentially causing adverse reputational impacts and incurring 
cleanup and rebuilding costs. To address these challenges, we have organised early and 
ongoing engagement with the local council and other relevant stakeholders to discuss the 
working methodology and potential legislative changes. 

• System Outages - Taking parts of the network offline to complete works can only be done 
if the remainder of the network is operational and can compensate for the removal of 
capacity during works. To respond to system issues or incidents elsewhere on the 
transmission network, NESO may need to  cancel NG ETs pre-booked outage at any stage 
up to the commencement of the outage in order to ensure adequate network supply and 
distribution. Other projects in the region will require outages at the same time. There is a 
risk that outages may be cancelled/delayed/changed. This could impact in delays to the 
project due to inability to complete works within scheduled outage. We have ensured early 
outage requests are planned in and are monitoring requirements within other parts of the 
system and have monthly coordination meetings with outage planners. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Following investment drivers in North Wales to connect  new iDNO 
substation, facilitating development of the Prosperity Parc innovation campus and Angelsey 
Freeport, as well as Menter Mon’s tidal energy park, we have conducted a robust assessment 
of viable options using a combination of quantitative and qualitative assessment methods. This 
assessment sought to balance the need to deliver the connections in line with contracted 
connection dates, making efficient use of available land and existing connection assets in an 
area hosting minimal transmission network in place, with the selection of the preferred 
switchgear technology considering the proximity to the coast. 

The conclusion of our analysis is the proposal to construct a new 8-bay 132kV SF6-free GIS 
substation on the site of the former Angelsey Aluminium smelting plant substation, supporting 
timely connection of these economically and environmentally strategic investments, whilst 
protecting the interests of current and future consumers.  
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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 
a new 8-bay 132kV SF6-free GIS substation at Penrhos, on the site of the former 132kV substation 
owned by Anglesey Aluminum. The project aims to connect both contracted customers, supporting 
Stena Line’s development of the Prosperity Parc innovation campus and Anglesey Freeport via 

new iDNO substation and Morlais, the Anglesey tidal energy initiative being 
developed by Menter Môn. 

2.1.1. MSIP Eligibility 
The Penrhos 132kV substation investment project is eligible as an a-typical MSIP reopener. The 
project is connecting both generation and demand  load to the Electricity Transmission network. 
However,  current total costs for delivering  the investment exceed the allowances available via the 
Generation and Demand Connection Volume  Drivers by a variance over £11.84m – the 
threshold to be eligible for MSIP.  The Volume Driver allowances available to NGET under both 

 and Mentor Mon's connections would provide  and , 
respectively.  Taken together NGET would be eligible for  in volume driver funding, compared 
to a total anticipated project cost of .   

The comparative funding to expenditure ratio triggers an a-typical generation connection MSIP (SpC 
3.14.6  categories a and b). A breakdown of eligible volume driver allowances is provided in 
Appendix A. 

As agreed with Ofgem in May 2024, NGET is submitting this MSIP in the January 2025 window 
including total funding allowances for the Penrhos project. This submission is made on the basis of 
awarded T2 allowances being provided within T2 Final Determinations for the MSIP submission and 
all relevant T3 allowances being provided within the ET3 Final Determinations. As such, NGET will 
not provide a further funding submission to Ofgem in respect of the T3 allowances included in this 
paper. 

As communicated to Ofgem in January 2025, NGET acknowledges that the majority of expenditure 
on the project will now occur  Although this timeline falls 
outside the criteria advised by Ofgem for January 2025 MSIP eligibility, the inclusion of the project 
within the reopener window was planned prior to the anticipated change in the spend profile. Several 
delays in the procurement process have significantly extended the delivery timeline of the 
programme, thereby affecting the period when spend is likely to be incurred (further details provided 
in Section 7). We are grateful for Ofgem’s flexibility in supporting NGET’s approach to continue with 
the submission of the project in the January 2025 window.  

2.1.2 Chronology to the request 
The site has a long and complex history connected to the existence of a previous aluminum smelting 
plant on the Penrhos site. A brief summary of that history is provided below:  

Between 1971 and 2009, the site was owned and used by AAML to operate their smelting plant. 
The site contained their own 132kV substation which was connected via 2x 132kV circuits coming 
from Wylfa 132kV substation. Unusually the ownership split at the line disconnectors, AAML owned 
the busbars and substation bays rather than NGET. These circuits were defined as sole use 
connection assets.  

As their business declined, AAML ceased smelting in 2009 and in the following years the substation 
was decommissioned and the surrounding land passed hands to a number of owners who 
unsuccessfully tried to launch new initiatives on the site, all of which wanting to make use of the 
Wylfa-Penrhos 132kV circuit connections.  

Historically, two oil-filled cables comprised these circuits between Wylfa 132kV substation to tower 
EV09. However, due to the cancellation of the Horizon nuclear project at Wylfa, which initially 
prompted the plan to replace these cables with XLPE cables, along with the Main Works Contractor, 
Carillion, entering administration during the cable replacement works, only one of the two circuits 
remained in place. These factors meant there was no longer a need to complete Circuit 2 and the 
scheme was suspended. 
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high-risk assets to be addressed through targeted T3 interventions. However, as discussed in 
Section 4, Wylfa was ruled out as a viable connection solution for the identified customer 
connections due to timing and cost efficiency concerns.
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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 identified the following high-level options:  

A. A do nothing option as the counterfactual option;  
B. A market-based solution;  
C. Non-transmission, whole system solutions;  
D. Making use of existing NGET substations;  
E. A new substation.  

In summary, details provided below:  

• Options A-C were discounted because they would not deliver a compliant connection.  
• One variation of Option D (use of an existing substation) was considered due to the 

proximity of the existing Wylfa substation, however this was discounted given the increased 
timing required to deliver the solution and increased cost to consumers.  

• Three variations of Option E (building a new substation) were considered, proposing to 
construct a new 132kV substation on the Penrhos site. These options differed in their use 
of technology solution, between AIS, SF₆-free GIS and SF₆-free GIS containerised units. 
The two SF6-free GIS options were taken forward for detailed analysis, based on their ability 
to facilitate the connections within the constrained land available. 
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6. Detailed cost for preferred solution 
 

6.1 Introduction 
This section provides a breakdown of the overall costs and funding allowance request for Penrhos, 
including an expenditure profile for all Regulatory Years of delivery. 

The following cost estimate breakdown represents our latest view of costs for the proposed investment 
and all costs are presented in 2018/19 price base, unless otherwise stated. 

Appendix E.1 Penrhos 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: 

6.2  Total Allowance Request 

6.3. Cost Estimate 

6.4  Cost Firmness. 
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Estimated costs relate to National Grid resource costs, calculated based on forecast days and 
standard rates, as well as risk for the remainder of the project. 
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9. RIIO-T1 and RIIO-T2 allowances  
There were no investments proposed for this project during either RIIO-T1 or T2 business plans 
submissions and so no funding was received. The project does not have funding through any other 
price control mechanism. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Following investment drivers in North Wales to connect Eclipse Power Network’s new iDNO 
substation, facilitating development of the Prosperity Parc innovation campus and Angelsey 
Freeport, as well as  Menter Mon’s tidal energy park, we have conducted a robust assessment 
of viable options using a combination of quantitative and qualitative assessment methods. This 
assessment sought to balance the need to deliver the connections in line with contracted 
connection dates, making efficient use of available land and existing connection assets in an 
area hosting minimal transmission network  in place, with the selection of the preferred 
switchgear technology considering the proximity to the coast. 

The conclusion of our analysis is the proposal to construct a new 8-bay 132kV SF6-free GIS 
substation on the site of the former Angelsey Aluminium smelting plant substation, supporting 
timely connection of these economically and environmentally strategic investments, whilst 
protecting the interests of current and future consumers.  
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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 , Strategic Upgrade 
Regulatory Manager (l  
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Appendix A: Volume Driver Allowance 
Calculator  

Two excel files demonstrating the difference between total volume driver allowances the investment is 
eligible for, compared to total efficient costs is provided alongside this submission attached with titles 
“Appendix A.1 – Volume Driver Allowance Calculator – Penrhos: EPN – Jan 25 MSIP.xslm” and 
“Appendix A.2 – Volume Driver Allowance Calculator – Penrhos: Mentor Mon – Jan 25 MSIP.xslm” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





National Grid  |  MSIP January 2025 

Appendix C: Enlarged drawings of shortlisted options 
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Appendix D: CBA  

An excel files demonstrating the CBA for the investment is provided alongside this submission 
attached with title “Appendix D – Penrhos CBA - Jan 25 MSIP.xslm”. 
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Appendix E: Cost Model 

An excel files demonstrating the funding allowance request for the investment is provided alongside 
this submission attached with titles: 

• “Appendix E.1 – Penrhos Cost Model - Jan 25 MSIP.xslm”. 

• “Appendix E.2 – Penrhos Estimated Inflation – Jan 25 MSIP.xslm” 
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Future engagement in 2025/2026 will include: 

• Further liaison with Heneb: Clwyd-Powys Archaeology regarding Scheduled Monument Consent 
and Listed Building Consent for cable installation. 

• Liaison with the Isle of Anglesey County Council to confirm permitted development rights for the 
cable route. 

• Liaison with the Isle of Anglesey County Council to agree on the external details and colours of 
substation buildings. 

• Liaison with the Isle of Anglesey County Council regarding an exemption for S37 consent for tower 
modifications. 

• Liaison with organisations regarding the delivery of Biodiversity Net Gain (e.g., the Isle of Anglesey 
County Council, Local Wildlife Trusts). 

• Principal Contractor's liaison with stakeholders such as NRW and the Isle of Anglesey County 
Council regarding secondary consents (e.g., environmental permits, highways permits). 

• Liaison with the Isle of Anglesey County Council tree officer regarding tree removal. 
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