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1. Executive summary  
1.1 Context 

This paper, together with the associated cost models, summarises National Grid Electricity 
Transmission’s (NGET) proposed investment into five Operational Tripping System (OTS) 
related projects and seeks to demonstrate the consumer interest in the associated 
investments. This Medium Sized Investment Project (MSIP) seeks approval of the need for 
the investments, as well as approval of the proposed solution and requested funding 
allowances for efficient spend on the project. An indicative funding allowance request has been 
provided alongside this MSIP for the Anglo Scottish OTS project, however requested funding 
allowances for efficient spend on that project will be sought via an updated submission in April 
2025 as agreed with Ofgem.  

An OTS is a mechanism designed to monitor several circuits and, in the event of a fault, would 
carry out automatic switching or trip generation to avoid instability or unacceptable thermal 
conditions on the transmission system.  

For the purposes of this MSIP, the five projects within scope of this submission will be referred 
to as:   

• East Anglia, 

• Lackenby, 

• Killingholme, 

• Pathfinder East Anglia, and  

• Anglo-Scottish. 

We have decided to bundle the projects into a single, combined MSIP submission, with the 
aim of making Ofgem’s assessment process more efficient, without limiting the level of 
scrutiny. While there are some specific issues for each project, once need has been 
established, the key optioneering decision is whether to upgrade/extend an existing OTS or to 
install a new OTS.  

While all projects relate to an OTS, the scope and level of work involved in each project is not 
identical. For instance, the Pathfinder East Anglia differs from the other schemes listed due to 
the higher number of sites involved. As a result, it has greater interactions with the existing 
network and interfaces with legacy substations and equipment which, coupled with the high 
level of connections and ASTI supporting work in the region, presents a larger scale of 
challenge to overcome. The differences among the projects are therefore reflected in the 
scheme values and risk allowances. 

1.2 Background to the investments  

These investments result from either a NESO2 planning request as part of wider, Pathfinder 
works (Pathfinder East Anglia, Anglo Scottish) or Transmission Owner Construction 
Agreements (TOCA) between NESO-NGET3 in response to a customer connection (East 
Anglia, Killingholme, Lackenby). Each project background is summarised within the table 
below. The investments are designed to prevent thermal overloading or instability issues and 

 

 

 

 
2 At the time the planning requests or Transmission Owner Construction Agreements were made, the National Energy 
System Operator (NESO) was the National Grid Electricity System Operator (NGESO), to reflect the current status of the 
System Operator, NGESO will be referred to as NESO for the purpose of this paper.  
3 Agreements in the form of Transmission Owner Construction Agreements (TOCA) follow a bilateral connection agreement 
secured between NESO and the customer seeking connection. NGET support the development of the OTS works through 
power system studies.  
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1.6 What are the uncertainties and how have they been accounted 
for?  

The following risks and uncertainties to the successful delivery of each project is detailed below 
including how they have been accounted for. The East Anglia project for the Viking Link 
connection is not included as this has been delivered at the time of writing this MSIP.  

Lackenby - An uncertainty we have accounted for is damage of OTS assets in delivery, or on 
site. Shipping accidents or the result of attacks on route to site will damage equipment delaying 
OTS in service.  We plan to mitigate this by holding discussions with the supplier to ensure 
equipment is suitably packaged as well as handled and shipped with care.  
Additionally, there is risk in relation to long lead times for OTS equipment leading to potential 
project delays. We have sought to manage this by issuing instructions to the contractor to 
commence work on long lead time items .  

Killingholme & Anglo Scottish - In both projects, outage availability, change, or cancellation 
presents an uncertainty leading to missed milestones. We plan to mitigate this uncertainty by 
following our internal processes to record known outage date requirements within the NESO 
eNAMS system and have regular reviews with the outage planning team. 
Furthermore, National Grid Commissioning Engineers are required to sign off of the final 
completed works. There is a possibility they may be under resource pressures and unavailable 
leading to delays to OTS in service dates. We will account for this my proactively working with 
the relevant resourcing teams to ensure dates are known and resources appropriately provided 
where possible. 

Pathfinder East Anglia - The project involves multiple sites across the East Anglia region and 
into North London mentioned later in the paper. Unlike the other OTS projects mentioned, it 
therefore has a larger number of interface risks with interdependencies on other projects in train 
within the region (examples of these others project can be seen in 2.2.1 of this paper). 
Changes to these other projects through delays, phasing or scope changes, are likely to impact 
on Pathfinder East Anglia; for example,  

 (part of the Bramford to Twinstead Reinforcement, an ASTI project) 
would necessitate a design change, as well as associated cost and time impacts. We are 
managing these risks through regular interface meetings with other project teams to forewarn 
us of any potential impacts.  

 
 

Outage availability also presents an uncertainty in this project. The project relies on a complex 
level of outages to be completed across 2025-2026 with very little flexibility. Due to the level of 
outages already forecast in the congested East Anglia region we have not been granted specific 
outages for this project in 2025. In order to meet the agreed NESO project completion deadline, 
we have utilised existing planned outages which are linked to other projects. While this limits 
the overall number of outages it presents a challenge if other projects have outages cancelled 
or delayed. We plan to account for this as much as possible through regular cross-functional 
and cross business meetings to discuss project dependencies and outage plans. Furthermore, 
we plan to work with the contractor to vary the sequence of works as any outage changes 
present themselves, our contingency value has also apportioned some cost for possible ‘outage 
plan churn’, meaning the impact of these changes on the contractor’s sequence of works can 
be managed efficiently. 

Furthermore, the project has uncertainties due to the number of legacy sites  which give rise 
to the potential for greater latent defects, unrecorded modifications or deterioration requiring 
rectification and potential project delay. Desktop studies have been undertaken to understand 
the level of any issues at these sites, but physical site assessments have only just commenced 
with the mobilisation of the contractor. We have agreed in principle with the contractor how to 
remediate hazards with representative rates in place to manage any cost growth. Finally, the 
scale of sites which pre-date 2000 may mean asbestos presents an uncertainty impacting this 
project. We have already sought to mitigate this risk through desktop studies and have recently 
begun site assessments to understand the level of asbestos presence. We plan to manage this 
uncertainty further through completion of all site visits and using licenced contractors to 
undertake air quality monitoring and cable pulling activities as necessary. 
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In light of these challenges, we are requesting a larger contingency value than other OTS 
projects. We believe that to deliver the Pathfinder East Anglia project to the timescales set by 
NESO, and in a landscape of multiple concurrent projects, this sum is required, giving us 
confidence to deliver this project which is designed to benefit consumers through lower 
constraint costs. 

  

The five Operational Tripping System related investments are made to assure the reliability 
of electricity transmission. A single, preferred option per project has been identified. It is our 
view that these preferred options present the most efficient solution to resolve the drivers 
behind the investments. Qualitative assessments focussing on alignment with the NESO 
planning request, time, cost and future proofing, has led to preferred options which provide 
an effective and efficient solution for consumers. As such, and due to only one preferred 
option remaining in each project following the qualitative appraisal, quantitative cost benefit 
analyses have not been undertaken. 

Our preferred options either relate to an extension or modification of existing in-situ OTS 
asset, or the installation of a brand-new OTS asset where one did not previously exist. The 
focus for selecting our preferred options has been to ensure the required output is delivered 
to consumers as efficiently as possible.  
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2. Introduction  
2.1 Project background 

This paper presents the investment case and associated efficient costs, or indicative efficient 
costs in the case of Anglo Scottish,7 for five National Grid Electricity Transmission (NGET) 
projects related to Operational Tripping Systems (OTS).   

2.1.1 MSIP Eligibility 
This paper is submitted under Special Condition 3.14 of NGET’s Transmission License. These 
projects fall under 3.14.6 (f) being projects connected to a system operability, constraint 
management or 0MW connection project or substation work, which is required to accommodate 
embedded generation, which in each case has been requested in writing by the NESO.  

As agreed with Ofgem in January 2025, in the case of Anglo Scottish OTS, we are submitting 
this MSIP submission in the January 2025 MSIP reopener window to evidence and seek 
approval of the investment needs case for the project, however we are not seeking funding 
allowances for full efficient costs as part of this submission. 

We will not obtain full cost clarity for this investment until April 2025, due to delays to procuring 
the contractor. As such, the cost model provided alongside this submission is an indicative 
summary of efficient costs only. We will follow up with an updated funding request to this 
submission in April 2025.  

2.1.2 Operational Tripping Systems 

The power system network has a finite capacity for electricity that can be transmitted across it, 
which, if exceeded, could lead to a range of undesirable conditions that would affect the security 
of the system, including thermal overloading of circuits, power system instability, unacceptable 
voltage performance. 

An OTS can offer a practical, cost-effective alternative which may be deployed in cases where 
the Security and Quality of Supply Standards (SQSS) does not preclude the use of tripping 
schemes when there is a need to provide transmission capacity to mitigate the effects of secured 
events on the transmission system.  

Broadly, OTS’s involve the automatic tripping of circuit breakers to prevent abnormal system 
conditions occurring such as thermal overload and system instability problems. Unacceptable 
conditions can occur due to a transient or persistent fault. Generally, if post fault overloading 
exceeds the appropriate time limit for the circuit, generator tripping/de-loading will occur 
(although in some locations the signal to trip may be avoided if it is possible to utilise delayed 
auto re-close (DAR)), and the generator removed from the GB Transmission System.  

The Grid Code defines four categories of system to generator intertripping schemes (OTS), 
which are deployed to manage conditions. These are summarised below but are not the formal 
definitions used within Grid Code.  

• Category 1 – Arising from a variation from connection design request from a User, where 
the User is prepared to accept a lower level of security then that required by SQSS. 

• Category 2 – To cater for circuit maintenance conditions where a subsequent double circuit 
fault would result in unacceptable loadings conditions on a circuit to which the User being 
tripped off would be fully effective on the overload. 

• Category 3 – To alleviate overloads that could occur on a third parties assets post fault, 
used as an alternative to reinforcing the third parties system. 

 

 

 

 
7 Full efficient costs will be presented in a resubmission later in 2025 as agreed with Ofgem. 



National Grid  |  MSIP January 2025   12 

• Category 4 – For the purposes of post fault system restoration in a timely and efficient 
manner. 

OTS have developed substantially in the last 20 years, from being electromechanical hardware 
for monitoring and tripping with solution non-specific communication channels and a central 
logic controller-based hardware, to ‘Wide area OTS’ which can which provide monitoring and 
tripping function across sizeable parts of the network, and with this, further complexity in the 
delivery of modifications. Where once implementation and modification/extension of OTS could 
be accomplished without the Original Equipment Manufacturer (OEM), solutions today are often 
digitally integrated with OEM specific digital communication thus necessitating OEM 
involvement.  

2.1.3 The projects 

The five projects detailed within this application are:  

• East Anglia, 

• Lackenby, 

• Killingholme, 

• Pathfinder East Anglia, 

• Anglo-Scottish. 

All projects, either extend or upgrade aspects of an existing in-situ OTS asset, such as enabling 
it to cover further circuit combinations, increasing the speed of tripping/de-load, amending 
operating logic or increasing the capacity of the OTS considering likely future connections. In 
the case of the single project involving the installation of a new OTS asset where one does not 
currently exist, this involves addition of new OTS logic units, monitoring and corresponding 
tripping Intelligent Electronic Devices (IED) at local and a series of remote sites.  

2.1.4 Importance of the investment  

We are licensed under the Electricity Act 1989 to transmit electricity subject to certain standard 
and special conditions. Section 9(1)(a) reads that it is the duty of the electricity distributor to 
“develop and maintain and efficient, coordinated and economical system of energy 
transmission”.  

At their core, all projects are concerned with network reliability. The works involved protect 
consumer demand and/or Distribution Network Operator (DNO) networks against the loss of the 
generator/super-grid system connections or islanding of generation, which may otherwise result 
in unacceptable disturbances. Having an effective OTS in place, that monitors a correct range 
of circuits, allows generation restrictions to be reduced, minimising or eliminating generation 
restriction costs, and ensures security standards can be maintained.  

As the nature of the GB electricity transmission system responds to changes in generation and 
demand, it is our submission that these investments will bring network reliability benefits for UK 
consumers. 
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8. RIIO-T1 and RIIO-T2 allowances  
There were no investments proposed for this project during either RIIO-T1 or T2 business plan 
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 of 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 17th February 2023. 
 
This confirmation is provided by the NGET’s, Head of Future Price Controls. 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: List of supplementary 
information  
 

The cost models and estimations of inflation, where applicable, listed below are provided in support 
of this paper: 

1. East Anglia OTS Reopener Cost Model  

2. Lackenby OTS Reopener Cost Model 

2.a Lackenby Estimated Inflation  

3. Killingholme OTS Reopener Cost Model  

4. Pathfinder East Anglia OTS Reopener Cost Model  

4.a Pathfinder East Anglia Estimated Inflation 

5. Anglo Scottish OTS Reopener Cost Model  

5.a Anglo Scottish Estimated Inflation 
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