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Both projects benefit from bulk procurement activities, as the shunt reactor units have been 
purchased in combination with the other five units, including other primary equipment. There is also 
a single designer across all seven shunt reactor schemes, allowing detailed design to commence 
earlier for greater programme efficiency. 

At both sites, the solutions utilise existing space within the substations, thereby negating the need 
for expensive substation extensions. Re-using existing assets and site infrastructure where possible, 
the designs consider all known future connections and potential substation alterations and 
reconfigurations, ensuring the correct and appropriate choice of associated HV equipment, such as 
circuit breakers. 

1.6 What are the uncertainties and how have they been accounted 
for?   
Several risks and uncertainties have been considered in relation to the preferred options selected 
for the Ironbridge and Willington East sites: 

Delivery delays: There is a risk that the shunt reactor, primary plant or protection and control 
solution delivery is delayed to site due to supply chain issues. Mitigation strategies are in place to 
avoid the impact on ACL dates. These include activities such as early procurement of key plant 
items and advance site works. 

Outage availability: There are challenges in retaining outage dates due to potential deferment for 
unrelated emergency works in other areas of the network as well as Emergency Return to Service 
(ERTS) requirements. This is being mitigated by constructing the bays off-line, with only the final 
connection and commissioning requiring outages. 
Freight costs: Expenses may be higher than anticipated and are reimbursable to the supplier. This 
could be due to the health condition of 3rd party assets, such as Highways England owned bridges 
as well as privately owned assets along the agreed route. This could dictate replanning of the route 
and hence incur additional costs. This is being mitigated by additional surveys and inspections 
where appropriate which also have the potential to increase the overall project costs.  
Site-based risks – Ironbridge: There are a number of general site-specific risks, including 
encountering unforeseen buried services during works, asbestos, and unforeseen ground conditions 
– particularly as works are occurring largely in a greenfield area and within some areas of the existing 
1960s-build substation where records of what is below the ground may be limited. These risks would 
require additional time and cost to remove. These risks have been mitigated as much as possible 
by conducting thorough surveys, ground investigations and constant assessment of the site through 
the demolition process  

• Structural Integrity of previously owned power station access bridge: The existing 
heavy access route through the old power station involves crossing a river. This area 
(including the bridge spanning the river) has  

 The bridge has not been maintained to the 
required standard for heavy loads. Further surveys are being undertaken to evaluate the 
suitability of this structure. Additionally, an alternative route has been identified and is being 
evaluated in parallel for the safest and most cost effective solution.  

• Decommissioned Coal Travelator: There is a decommissioned coal transport system 
between the access point and the shunt reactor plinth. Structural surveys are being 
undertaken to ensure that this is suitable to be crossed without modification. The outcome 
of these surveys will identify if any further works are required such as subterranean supports 
or structural reinforcements. 

Site-based risk – Willington East: Similar to Ironbridge, the works are within the existing substation 
where records may be limited however, enabling works to demolish and clear the MSC bay have 
been completed ahead of time so that the bay is clear for the main works contractor to start their 
works. Two significant risks include: 

• Structural integrity of  bridge on shunt reactor transportation route: 
 downgraded bridge on the transportation route for the shunt reactor late 2024 

which could affect any large deliveries in or out of Willington East 400kV substation. Further 
structural assessments have been procured and a ‘bridge over bridge’ solution is being 
investigated as a contingency plan. NGET are liaising with  

to mitigate this risk. 
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• Interface between free issue suppliers and main works contractor: Potential 
programme delays due to splitting of work packages between  

 Equipment was procured ahead of time to mitigate delays due to manufacturing 
lead times however, the main works contractor would usually coordinate this design and 
construction of switchgear and protection equipment. Coordination of design and delivery of 
work packages is critical to avoid this risk and a thorough Division of Responsibility has 
been produced and reviewed by all parties to mitigate delays.  

 

 

 

 

  

Following direction from NESO, NGET is delivering a series of shunt reactors across England to 
ensure the grid has the necessary assets to keep voltage within defined tolerances. This paper 
demonstrates the assessment undertaken to consider options to install two of these new shunt 
reactors – one at the Ironbridge substation and one at the Willington East substation. The 
assessment process for each shunt reactor sought to balance the need to deliver the connections 
within timeframes, utilise existing assets and land, and provide an efficient long-term solution for 
the network.  

The conclusion of NGET’s analysis is its proposed construction of a new 400kV 200MVAr shunt 
reactor unit at Ironbridge substation’s former generation 1 bay, and another new 400kV 200MVAr 
shunt reactor at the Willington East substation by repurposing a vacated MSC1 bay. 
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2. Introduction  
2.1 Project background 
The purpose of this submission is to provide evidence for the investment needs case and consumer 
benefit of NGET’s proposed solution for two new shunt reactors in the Midlands. The shunt reactors 
will play a key role in voltage management during load variations and providing reactive power 
compensation.  

The project will deliver strong value to consumers by avoiding network inefficiency and potential 
constraint costs which could otherwise lead to cost increases.  

2.1.1 MSIP eligibility 
These investments were not included in NGET’s RIIO-T2 baseline plan. As outlined in Section 1.2, 
these two shunt reactors are part of a portfolio of seven shunt reactor units. Five of these seven 
units are being funded through the RIIO-T2 T2 baseline, however, no funding exists to deliver these 
additional two units.  

These investments require MSIP funding as they are not eligible for the demand or generation 
uncertainty mechanism volume drivers. These shunt reactors will not export power in the form of 
MW as a generator would, or import power which is measured in MVA via a Super Grid Transformer 
(SGT) like a typical demand customer. As such, neither the demand not the generation Uncertainty 
Mechanism can be applier, as there is no output upon which to calculate allowances.  

NGET are subsequently seeking allowances for these investments under clause 3.14.6 (f) of the 
MSIP reopener mechanism.  

2.1.2 Chronology to the request 
NESO and NGET have worked collaboratively to assess network compliance in England and Wales 
during summer 2025. The outcome of this work is the requirement for seven 400kV 200MVAr shunt 
reactors. Three of these shunt reactors (including Ironbridge) are required to maintain compliance 
with the deterministic criteria of the SQSS for voltage stabilisation to ensure voltage stays within 
requirements. Four units (including Willington East) have been requested by NESO to reduce 
balancing cost. These units would offset the need to run a generator, which NESO estimate could 
reduce operational costs in 2025   

NGET has RIIO-2 Baseline allowances to develop and deliver five shunt reactor units, with the 
remaining two (Ironbridge and Willington East) being considered under this MSIP submission. 

On 13 April 2022, the then National Grid Electricity System Operator (now NESO) submitted a 
planning request  The request was for NGET to investigate and advise 
NESO if the NGET network is expected to be compliant with SQSS planning limits in summer 
scenarios for 2025. NGET worked closely with NESO to determine an appropriate background and 
completed the necessary studies to assess compliance against the deterministic criteria of the 
Security and Quality of Supply Standards. 

NESO proposed the requirement for seven new shunt reactor units. This comprised of three to 
comply with the SQSS requirements and four for economic management of the network. The 
selected regions were the West Midlands (2 units), East Midlands (2 units), South East, South West, 
and South Central. 

2.1.3 Importance of the investment  
Traditionally, reactive power services have been provided by large thermal generators like coal and 
gas owners. However, as the UK continues to transition towards low and zero carbon electricity 
sources and access to large generators is reduced, NESO need new ways to manage the changing 
patterns of reactive power and maintain voltage control. NESO have reported a continual increasing 
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7. RIIO-T1 and RIIO-T2 allowances  
There were no investments proposed for this project during either RIIO-T1 or RIIO-T2 business 
plans submissions. The Project does not have funding through any other price control mechanism. 
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8. 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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Please see the two accompanying Cost Models submitted alongside this MSIP: ‘Appendix A1: 
Ironbridge Shunt Reactor – MSIP Jan 25 – Cost Model’ and ‘Appendix A2: Willington Shunt Reactor 
– MSIP Jan 25 – Cost Model’. 

 
  

Appendix A: Cost Models 
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Acronym Definition 

ACL  Available for Commercial Load  

AIS  Air Insulated Switchgear  

BNG  Biodiversity Net Gain  

CBA  Cost-Benefit Analysis  

DNO  Distribution Network Operator  

EA  Eligibility Assessment  

ECI  Early Contractor Involvement  

EIA  Environmental Impact Assessment  

EPC  Engineering, Procurement and Construction  

ESO  Electricity System Operator  

FID  Final Investment Decision  

FNC  Final Needs Case  

GIS  Gas Insulated Switchgear  

GVA  Gross Value Added  

kV  Kilovolt  

LDO  Local Development Order  

MVA  Megavolt Amperes  

NESO National Energy System Operator 

NDP  Network Development Process  

NG  National Grid  

NGET  National Grid Electricity Transmission  

OEM  Original Equipment Manufacturer  

OHL  Overhead Lines  

SDS  System Design Specification  

SF6  Sulphur Hexafluoride  

SGT  Super Grid Transformer  

SQSS  Security and Quality of Supply Standard  

SWOT  Strengths, Weaknesses, Opportunities and Threats  

tCO2e  Carbon Dioxide Equivalent  
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