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Executive Summary 
This annex consists of the following four sections: 

Our System Operator Process and Strategy section describes the role of the System Operator, our processes, strategies, 
interactions, and risks, in the context of a changing energy landscape. 

The Network Capability Assessment describes our network capability modelling approach, the assumptions we have made, 
and the impact of our assessment on our business plan aligned to the FES 2024 Holistic Transition and Counterfactual pathways. 

The Biomethane and Green Gas Connections section provides details of our proposal to accelerate unconventional gas 
connections to the National Transmission System (NTS), to support the UK government’s ambition of increased biomethane 
injections into gas networks. 

The System Operator Incentives section contains ambitious proposals to update our existing system operator incentives, 
building on the customer value that has been delivered through RIIO-T1/2 and providing detailed proposals for new targets, 
incentive strengths, caps/collars, costs, and options considered for the RIIO-GT3 period. It also proposes two new 
environmental incentives, that will be further developed in collaboration with stakeholders over the next two years. 
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1. System Operator Process and Strategy
1.1 Introduction 
The purpose of this annex is to articulate the role of the System Operator (SO) and how we expect our activities and processes 
to evolve within the RIIO-GT3 period alongside the changing energy landscape. 

Initially in this annex we set the context by providing an overview of the SO and the environment we have been operating 
within in the RIIO-T2 period. We then go on to talk about the areas we need to expand our capabilities within RIIO-GT3, 
covering: 

• our day-to-day and mid-term processes and activities and how these overlap with the Transmission Owner, including
identification and mitigation of any risks arising from that interaction.

• Identifying how system needs and investment needs are likely to change within RIIO-GT3; and 
• what the SO will need to do and how it needs to transform from now until the end of RIIO-GT3 to accommodate the

expected developments and equip us with the capabilities to drive the evolution of the energy industry.

The areas in which we need to expand our capabilities within RIIO-GT3 can be distilled into the following five deliverables: 

1. We will continue to operate the network safely, efficiently, and reliably in an increasingly volatile environment, enabling
access to the network to deliver asset investment and securing the capability of our critical IT systems.

2. We will identify opportunities to maintain and enhance operational resilience by growing our capability to understand the
impact of changes within the energy market.

3. We will pave the way to net zero by facilitating the evolution of hydrogen blending in the gas transmission network,
understanding the impact on the natural gas network of repurposing our assets to transport alternative gasses and support
Strategic Network Planning processes, including the government’s mission for Clean Power 2030.

4. We will work with our customers to enhance our capability to provide data and information to the gas market.
5. We will facilitate the transformation of the energy industry, by evolving natural gas commercial market frameworks and

developing future energy market strategy.

It was important we tested our plans and the drivers with a broad range of stakeholders to ensure they align with their 
expectations and priorities. We held an industry webinar titled “Deep Dive on Gas System Operation” in which we took 
attendees through our plan, focusing on the areas of additional capability for RIIO-GT3. The webinar was attended by 53 
stakeholders from across the value chain. We then held a Coalition event whereby we invited key industry stakeholders to 
participate in a “round-table” style virtual event where we could further deep-dive on particular topics. Feedback from these 
events, along with what we will do with this feedback, is included throughout this document. 

For more information on stakeholder engagement, please refer to the Stakeholder Engagement and Decision Log1. 

1.1.1 Who we are 
The System Operator is the sole operator of the gas National Transmission System (NTS) in Great Britain. We ensure natural 
gas is transported safely and efficiently from gas supply points (where it enters the NTS) to exit offtake points (where it is 
consumed or stored). We are part of the wider Gas Transmission business that ensures supply and demand is balanced in real 
time and facilitates access to NTS assets for maintenance, replacement or for the connection and commissioning of new 
assets. Through engagement with our customers and stakeholders we shape the energy markets of the future, providing 
analysis and insights into the ever-changing nature of energy. We ensure that the GB energy consumer continues to receive a 
safe, reliable, and efficient service. 

1.1.2 Operating Environment 
The operating environment within RIIO-T2 has been particularly volatile with the continued evolution of 
operational challenges. Despite this, we have continually adapted to facilitate 100% gas requirements for our customers 
whose use of the NTS has changed, needing more flexibility than ever before to respond to unprecedented conditions in the 
global gas market. 

At the beginning of RIIO-T2 we were still within the throes of the Coronavirus pandemic, emerging from the national lockdowns 
and the country adopting new ways of working. This added complexity and variability to gas demand during this period as well 
as the start of the global gas price crisis as gas demand returned faster than gas supply capability. This had the knock-on effect 
of shippers and suppliers rapidly exiting the market. This was shortly followed by the outbreak of the war in Ukraine and the 
European Union’s consequential move to reduce its dependence on Russian pipeline gas which resulted in: 

• Much greater focus on the replenishment of European storage ahead of winter.
• Gas prices at record high levels with significant price differentials between UK and Europe.
• High demand on electricity interconnectors to Europe throughout the summer and autumn driving additional demand for

UK gas powered generation.
4/96 
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This prompted significant changes in the operation and usage of the NTS, including maximising exports to Europe, and large 
swings in demand for gas to power between days. The continued decarbonisation of the economy has also had an impact as 
gas continues to fill the gap for power generation when renewables sources are not available. 

Alongside the change in how we operate the network, these events also prompted a change in our role working with Ofgem 
and Government to understand the market outlook, potential risks, and mitigations. This included developing commercial 
framework changes, providing additional data and information, and working on initiatives to enhance gas security of supply. 

The evolution of the operating environment described above, provides context to our strategy and proposals for RIIO-GT3, 
including for our system operator incentives. The fundamental shift that we have seen in the European gas supply outlook, and 
the continued growth in renewable generation in the UK, increases the likelihood of further volatility and shocks in the RIIO- 
GT3 period, for which we must have the necessary capabilities. 

1.2 We will continue to operate the network safely, efficiently and reliably in an increasingly 
volatile environment, enabling access to the network to deliver asset investment and 
securing the capability of our critical IT systems. 

The SO is responsible for the activities associated with the real-time operation of the NTS and market facilitation. We accurately 
forecast supply and demand and optimise system configuration accordingly to deliver an effective on-the-day operational 
strategy, executed on the day by the Gas National Control Centre. We aim to maximise the level of operational flexibility we 
can provide our customers, working to accommodate their requirements by making optimal decisions considering prevailing 
market conditions, available NTS assets and operational tools on any given day. 

We work with the Transmission Owner (TO) to maximise the availability of compression and minimise the probability of system 
constraints. It is imperative that the TO and SO work together so that assets that are vital to the operation of the network are 
well maintained and that any investment works are carried out at a time when they are not heavily replied upon for the 
operation of the network (typically in the summer period). Failing to align appropriately would mean our inability to meet our 
customers network access requirements and potentially requiring constraint actions to be taken at a cost to consumers. We 
work closely with the TO to ensure the safety of the NTS by managing system pressures within safe limits and maintaining gas 
quality composition within legal limits. 

Finally, we work collaboratively with the TO to optimise the access plan for taking NTS assets out of service to allow work on 
them to be safely undertaken, or to facilitate customers undertaking work on their assets. This includes network access 
planning to ensure new connections can be brought onto the network safely as well as outage planning to enable critical 
maintenance and upgrades to be done on the network to maintain its safety and reliability. Working closely with the TO to 
plan the deliverability of the asset investment is imperative to ensure we can deliver the necessary access required to deliver 
the required works. It also provides visibility to the procurement supply chain of when asset works will be carried out to enable 
forward contracting and supply, something which will become ever more important in RIIO-GT3 with the increased asset work 
required. 

1.2.1 Network Access 
The gas operating environment is becoming more and more volatile (prompted within RIIO-T2 by geopolitical events leading 
to unprecedented flows and gas prices, continued with the forecasted growth of renewable electricity generation in RIIO-GT3). 
Notwithstanding this, our customers need us to continue to transport gas to where it needs to be, when it is needed to maintain 
security of supply and to do this safely, efficiently, and reliably. 

Our customers also need unrestricted, flexible access to, and utilisation of, the NTS. This requires a resilient network with 
reliable assets. Within RIIO-GT3 we need to deliver a significant programme of investment works, as outlined in the Asset 
Management Plan2, to ensure our assets are appropriately maintained and upgraded where needed. To achieve this 
level of investment an increased volume of shutdowns (including scheduling and undertaking safety responsibilities for 
delivery of the shutdown) will be required. 

The SO works with the TO to form the plan for delivery of the AMP, working to align activities and identify delivery timescales 
to maximise efficiency and minimise disruption on our customers. This results in a rolling three-year plan of the shutdowns 
required to be carried out, with particular focus given to developing firm plans for the following summer period. Within RIIO- 
GT3, enhanced planning and development of ways to minimise or remove outages or maximising delivery per shutdown will 
enable access to the network to deliver the AMP. 

In the Coalition event, one stakeholder asked what are we doing to optimise the use of the assets we already 
have and using them as efficiently as possible which may mean encouraging gas onto the network? The asset 
maintenance work included within the AMP enables us to extend the life of the asset and is driven by the SO 
view of future need for that asset. 

2 NGT_A01_Asset Management Plan (AMP)_RIIO_GT3
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IT 0193 Enhance Control Room 
Telephony 

Review current established telephony capabilities, and build out the offering through integrating 
telephony into the control room operations and enable environment for more effective 
collaboration between the control room and field operations 

IT 0434 Gemini Sustain / Enhance Activities required to maintain and enhance Gemini and UK link platforms, and support market 
participants needs 

IT 0444 Gemini Replace Opportunity to review current processes and look to reengineer these in line with demands from 
the industry to improve the experience for customers 
• Introduce new available technology to increase efficiency and effectiveness of the solution 
• Ensure that value for money is maintained within Commercial systems 
• Removal of all process and technical debt 

1.3 We will identify opportunities to maintain and enhance operational resilience by growing 
our capability to understand the impact of changes within the energy market 

1.3.1 Energy Market Modelling 
We have Licence obligations to provide information to the market including the publication of the Summer and Winter outlooks 
and the Long-Term Development Statement. To date, we have been relying heavily on third parties for fundamental market 
data for us to provide the needed insights to engage with our stakeholders. This limits our ability to define the scope and focus 
of this core analysis. 

To enhance our effectiveness, we need to develop our capability to understand the energy landscape across all key vectors in 
all timeframes. This includes greater insight into the impact of supply and demand dynamics on the network requirements; 
greater understanding of the power market and its impact on developing whole system options supporting long-term 
investment decisions; and thorough understanding of upstream dynamics and how these change throughout the winter. We 
plan to initially develop this capability within RIIO-T2, further enhancing within RIIO-GT3. 

Enhancing our capability to obtain a deeper gas market knowledge, including related markets and to grow our fundamental 
analysis and forecasting capabilities will enable us to continue to be in a trusted position and provide more impactful insights 
to our customers and stakeholders. The RIIO-GT3 period will be a time of significant change in the energy landscape as we 
progress towards net zero, move closer to a whole energy system whilst continuing to see variability in the operating 
environment. Having greater capability in this area will enable us to continue to valuably contribute to these debates, offering 
a unique position and evaluating potential risks and opportunities. 

1.3.2 Energy Resiliency 
Within RIIO-T2 geopolitical events had a profound impact on the gas industry, bringing greater focus on the resiliency of energy 
supply and transportation. Within RIIO-T2 we worked closely with DESNZ and Ofgem on a combination of measures to improve 
the resilience of the NTS, recognising the need for its durability in the longer-term. This includes, providing further clarity in 
our Transmission Planning Code on our proposed network investments, ultimately leading to a fuller review of the way we do 
Transmission planning; reviewing and analysing the single points of failure on the NTS and agreeing with Ofgem the needs case 
for investment upfront to enable the regulatory decision to be around cost efficiency. Alongside this has also been, developing 
a methodology to ensure a stable risk profile is maintained, and implementing tools and strategies to ensure gas commodity 
security of supply. 

1.3.3 Office of Resilience and Emergency Management 
One of our key roles within the SO is to work with the TO when preparing for our response to manage a network gas supply 
emergency and provide the industry Network Emergency Coordinator role. Part of the introduction of NESO is their obligation 
to establish an Office of Resilience and Emergency Management (OREM) which will have a remit to develop a whole system 
approach to energy network emergency management. This represents a key change to the resilience and emergency 
management landscape. It is expected that the OREM will be established during RIIO-T2 but its responsibilities, accountabilities 
and interactions with the SO will continue to evolve during RIIO-GT3. 

To build knowledge on and establish policy for their gas interest, OREM has a commissioning power in the NESO Licence over 
NGT and the other Gas Transporters. Within RIIO-GT3 we expect to receive a greater number of commissions and less formal 
information requests from NESO in this respect as they work to potentially develop new processes and policy obligations. We 
will need to comply with any new processes and policy obligations arising out of the establishment of the OREM and their 
development of whole energy system developments. 

4  NGT_IJP04_Enabling Market Efficiency and Regulatory Changes_RIIO-GT3 
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IT 1029 New Information Provision - 
Refresh 

The transition of the current architecture from Partner Estate to our internal Data Platform 
estate, any existing development will need to be transformed to be compatible with the new 
hosting platform, this will include any existing: Mobile App infrastructure; API infrastructure; 
Components, Design and User Interface; Data Tables and Queries. 
The centralisation of Data Capability will enhance the reliability of data for customers & 
stakeholders, simplification of the journey of data and providing efficiency by reducing hosting 
costs. 

1.6 We will facilitate the transformation of the energy industry, by evolving natural gas 
commercial market frameworks and developing future energy market strategy 

1.6.1 Evolution of natural gas commercial market frameworks 
The SO takes a leading role within the industry to facilitate the development of the UK gas whole system market frameworks 
and ensure that these are designed to deliver consumer value and are aligned with the UK’s energy ambitions. Market 
frameworks govern the day-to-day operation of the gas transmission network. They operate to facilitate and enhance the 
resilience of the gas market and security of gas supply in all network scenarios. We seek to drive industry conversation to 
understand the most efficient options across timeframes, from delivery of changes to market frameworks required today, or 
alternatively development of changes needed in future years (the program for which has to date, been set by the Future of 
Gas Steering Group, and delivered through the Gas Markets Plan program). Predominantly, framework changes are to the 
Uniform Network Code (UNC) which sets out the common transportation arrangements for GB’s gas industry but could also 
include amendments to methodology statements (which we have a Licence obligation to review regularly), Gas Transporter 
Licence or even primary and secondary legislations. The market framework change process is administered by the Joint Office 
for Gas Transporters (JO) in their role as Code Administrators for the Unified Network Code. 

The information we provide supports the efficient functioning of the gas market by allowing market participants to make 
informed commercial decisions, as well as enabling the efficient physical operation of the network by allowing connected 
parties to optimise their operations based on network conditions. We do this through organising the Gas Operational Forum 
and Liaison insights meetings which provides us with the opportunity to meet with our customers and discuss key topics at 
regular intervals throughout the year. These interactions are often the first point of contact for customers with their queries 
and requests for data and general queries. Data, such as short-term SO market forecasts, is paramount to day-to-day 
operations for both National Gas and our customers. We, in the SO are responsible for maximising real-time system data 
transparency and for the development and maintenance of the Gas Data Portal which is the vehicle to providing much of the 
information and data we share with our customers. We also work with our colleagues in the Transmission Owner side of the 
business to produce a Gas Ten Year Statement, which is published annually to provide our customers and stakeholders with a 
better understanding of how we intend to operate and plan the NTS over the next ten years. 

Our customers need market arrangements to continue to develop to facilitate their evolving use of the NTS. As outlined earlier, 
in RIIO-T2 we have seen unprecedented supply and demand profile changes, the gas market responding to changing market 
influences and increased focus on security of gas supplies. Gas market frameworks will need to adapt to this evolution across 
the spectrum to ensure that GB’s gas market remains attractive as a gas trading hub; that market frameworks remain fit for 
purpose with the changing use of the NTS and that frameworks can develop to enhance gas security of supply. 

The Joint Office for Gas Transporters (JO) is now operated under Encodar, a separate legal entity. This will afford the JO the 
flexibility to take on amended role(s) following the implementation of the Energy Codes Governance Review. One possibility is 
that the Joint Office could become a Code Manager, acting as an impartial, not for profit organisation that would facilitate the 
governance processes for modifications, including a process to prioritise modifications to ensure alignment with Ofgem’s 
strategic direction. Encodar will continue to be funded by Gas Transporters. A higher level of funding has been proposed by 
the Board but was received too late for inclusion in our formal submission, and therefore has been captured in our Assurance 
Statement. 

Charging: The gas transmission charging arrangements are the mechanisms by which National Gas Transmission collect the 
revenue from our customers which has been allowed by Ofgem as agreed through our Regulatory submissions. 

Within RIIO-GT3 there will be the need to review the charging frameworks and associated access arrangements to ensure the 
UK market remains attractive. To do this, we want to consider the purpose, outcomes and impacts of the charging regime and 
ensure that these are relevant for the current and future natural gas market environment. 

• Purpose: Assessment of the purpose of the charging framework will include reviewing the drivers it should support (i.e.
ensuring the UK gas market remain attractive; encouraging investment in the network; the natural gas charging framework
as an enabler to the net zero transition; or another purpose).

• Outcomes: Then moving onto what outcomes would achieve this purpose(s) (i.e. what behaviours should the charging
regime encourage; is there a continued need for the natural gas charging regime to support GB being used as a transit
country to Europe)
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• Impacts: What evolutions to the charging regime could be made as an impact to the change in network operation (i.e.
reviewing the mechanism, timing and reconciliation of shrinkage costs; amendments to support the expansion of gas
storage; increased targeting of costs).

Our current activities in the charging area are predominantly focussed on charge setting activities, rather than charging 
transformational activities which are proposed here. Within RIIO-T2, we plan to commence these transformational charging 
activities, including reviewing the balance of revenue recovery between Entry and Exit customers and scoping out the “purpose, 
outcomes, impacts” review of the regime ready for it to ramp-up at the beginning of RIIO-GT3 which we feel is an appropriate 
time as NESO will be more established and more will be known about transmission hydrogen blending. 

As mentioned in the Network Access section above, in the Coalition event, one stakeholder asked what are we 
doing to optimise the use of the assets we already have and using them as efficiently as possible which may 
mean encouraging gas onto the network? A further way this will be achieved is through the assessment of the 
purpose of the charging framework and what changes could be made to ensure the UK market remains 
attractive. 

Capacity and Connections: 

Historically NTS capacity was designed as a mechanism to signal customers’ long-term network access requirements. These 
long-term signals would enable us to plan the network, determine the investment needs in the network and understand our 
customers level of required capability. Today, we are not seeing the same level of long-term capacity bookings and therefore 
the signals to invest in the natural gas network. Not having these long-term capacity signals also impacts our ability to 
effectively plan the network which will become more fundamental as we enter a period of transition within RIIO-GT3. 
Furthermore, within Ofgem’s decision document on the Entry Capacity Release Methodology Statement review in April 2023 
they state “we would also encourage NGT and industry to work closely together to identify and propose an appropriate long- 
term solution to the issues around reduced physical capacity at  during summer months, for instance the 
introduction of seasonal baselines”. We believe looking to introduce seasonal baselines would be ineffective to do before 
reviewing the capacity regime itself as we would want to better understand the problem to which seasonal baselines may be 
a solution. Therefore, within the period, we will review the purpose and principles of the capacity regime, proposing reforms 
and adjustments where required. 

During the Coalition stakeholder event, one attendee asked if, as part of this review we would be prepared to 
explore options on how we sell capacity to optimise the pipeline. 

Closely linked to the Capacity regime is the Connections process. The current Planning and Advanced Reservation of Capacity 
Agreement (PARCA) is a fairly long and complex process requiring high levels of commitment from parties. As part of the review 
of the capacity regime we will expand this to cover the connections regime to ensure they complement one another and enable 
our customers to connect to our network and book capacity efficiently. 

Security of Supply: 

Within RIIO-GT3 a key area of focus will continue to be ensuring security of gas supplies particularly as the UK operating 
environment and the global gas market evolves. Ensuring security of gas supplies attracted increased focus in RIIO-T2 with the 
start of the Ukraine War and the reduction of Russian gas being supplied to Europe in addition to the high gas prices which 
shortly followed. That, coupled with the increasing volatile operating environment means that through RIIO-GT3, security of 
supply will continue to be a key focus. There will be a need to build on measures developed throughout RIIO-T2, including 
demand side response, but also wider measures to consider such as reviewing Margins Notice and Operating Margins. In 
addition, as the relationship with the end consumer becomes more and more important within RIIO-GT3 we need to build our 
understanding of the retail side of the market, including NDM algorithms and the change with smart-meter roll out, 
investigating ways to manage CV capping and propane enrichment, particularly in a blend. 

Information Provision: 

We currently provide relatively little public information relating to gas quality on the network, especially when compared to 
some of our EU counterpart TSOs, which the completion of the GS(M)R review has brought into sharper focus. A current 
project, “Enhanced Gas Quality Data Provision”, plans to publish close to real time gas quality data measured at GDN offtakes 
and selected compressor and multi-junction sites on the Gas Data Portal. This is with the aim of helping customers adapt and 
prepare for changes to the lower Wobbe index and calorific value. This need for additional information is likely to continue 
within RIIO-GT3, particularly as the advent of hydrogen blending on networks brings the potential for greater variation in gas 
quality and a greater need for transparency for customers about what the quality is at different locations, including potentially 
forecasting of gas quality and specification. Engagement to understand the requirements from industry, feasibility analysis 
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forecasts and FES24 pathways at a regional level, with the highest value used to define the regional 1-in-20 demand level. This 
figure is used to assess our compliance with the 1-in-20 security standard. 

The Cost Benefit Analysis (CBA) models in our associated EJPs are based on FES 2023 Falling Short data due to time constraints 
to submit in December 2024. These CBAs will be updated with FES 2024 data for the updated submission in March 2025. We 
do not expect there to be any material difference to our investment decisions due to this update as there is not a significant 
difference between the FES 2023 Leading the Way and Falling Short scenarios and the FES 2024 Holistic Transition and 
Counterfactual scenarios, respectively. 

It should be noted that the following adjustments have been made to the FES 2023 Falling Short data. 

1. Reduction of Continental flows

The High LNG version of the FES scenarios still contained significant baseload imports from Continental Europe. Given imports 
had been essentially zero since the Russia-Ukraine crisis retaining these baseload flows in a high LNG sensitivity did not seem 
appropriate. Given this sensitivity was supposed to capture a high case for LNG it seemed reasonable to remove all baseload 
flows from this scenario, with continental imports still providing some flows at peak. 

2. Reduction of Shale gas

Significant Shale Gas production was assumed in the Falling Short scenario. Given the uncertainty of large-scale deployment of 
shale gas we felt it was important to run a case without these volumes. It was felt that in this scenario UKCS production should 
already be maximised and the absence of shale gas shouldn’t change these levels. Given the above change to Continental 
European imports the remaining supply sources, Norway and LNG, were both scaled up to make up for the loss of shale – both 
of these import sources should have sufficient available capability to meet this shortfall. 

2.2 Methodology 
The metrics in this annex represent the current Intact Capability and High Resilience Capability of the National Transmission 
System (NTS) with the assets currently on the network. They provide a framework to allow us to understand and communicate 
the implications of decisions in RIIO-GT3 and beyond. 

The level of physical capability has firstly been calculated assuming all assets are 100% available, referred to as the “intact” 
network. The capability that can be met 99% of the time, High Resilience, has also been calculated. Different combinations of 
compressors and network asset optimisations can be used to deliver the same level of physical capability. The details of both 
of these are in the “Intact and High Resilience Capability” section. 

To deliver these metrics, we have built on data and processes that are already used by our teams and presented them in a way 
that is intended to show the capability of the whole network. They can also be used to show how network capability cou ld 
change if assets were not available on a planned or unplanned basis and show how sensitivities of supply and demand may 
impact the network. 

Intact and High Resilience Capability 

Figure 2 - Example flame chart 
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Intact Capability, also referred to as Network Capability, is the highest capability a zone can deliver. It is based on the 
assumption that all compressor stations and other assets in the zone have their full capability available. As this may require 
more than one compressor unit at each station, it may not be possible to achieve Intact Capability if one or more of the 
compressor units are not available for any reason. 

High Resilience Capability is the compressor reliability we calculate a zone should always be able to deliver, given current and 
predicted levels of availability. It is calculated so that the likelihood of unavailable compressors preventing the High Resilience 
level of capability is below 1%. In order to achieve an availability of 99%, the capability has to be assessed with only a subset 
of compressors available, e.g. 99% of the time at least 2 of 4 compressors will be available. As these scenarios have fewer 
compression available, the level of High Resilience Capability will usually be lower than Intact Capability. 

Calculating zone availability 

Compressor availabilities at a unit level were used to calculate High Resilience Capability, and the likelihood of achieving Intact 
Capability in each zone. 

The unit availability for the start of this business plan is based on the NGT Reliability Availability Maintainability (RAM) study 
findings and the remainder of planned investments during RIIO-T2. The unit availability values for the end of RIIO-GT3 are 
based on the following assumptions: 

1. Investments already approved to be completed in the period to April 2031.
2. The asset health budget ensuring unit availabilities don’t decline in RIIO-GT3.
3. Improvements to mitigate risks associated with our 1-in-20 security standard.
4. The investments requested in our RIIO-GT3 business plan, to decrease risks and consequently increase availabilities, as set

out in our EJPs.

The investments in the EJPs are targeted to improve reliability and capability of our assets, and thus availability of compressor 
units and stations, which will reduce the likelihood of assets failures and any associated constraints. There is no required 
availability for assets, increased availability is a consequence of the most cost beneficial option to decrease risk. 

The combinations of units required to deliver Intact Capability or High Resilience Capability are used to calculate zone level 
availabilities. The calculations are shown in Figure and 4 below: 

Figure 3 - Calculation of zonal intact availability 
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Figure 4 - Calculation of High Resilience Capability 

Calculating zone resilience 

To measure the impact of availability on network resilience, we modelled the FES24 Holistic Transition and Counterfactual flow 
scenarios in each zone and analysed the likelihood that the network would be able to meet those scenarios. Constraint days in 
an entry zone are the number of days in a year that we expect the network will not be able to meet modelled supplies without 
commercial actions. The more resilient the network, the lower the number of constraint days. In the case of an exit zone, a 
constraint day represents a failure to meet exit pressures without commercial actions. 

We calculated the highest entry and exit flows that the Intact Capability network (percentage value in yellow) and High 
Resilience Capability network (percentage value in purple) can meet across increasing levels of demand for each zone and 
included them on flame charts: 

• Intact Capability is represented by the orange line - this line is higher because it represents our maximum capability.
• High Resilience Capability is represented by the pink line - this line is lower because it reflects the actual availability of

compressor units in the zone.

An example for entry flows in  is shown below: 

In the entry capability graphs in this annex we have plotted net zonal supply against national demand. Net zonal supply is the 
supply for the zone minus the demand in the zone. Using net supplies helps to mitigate the impact of zonal demand on 
capability. The higher the demand in a zone the higher the entry capability. Not using net capabilities can over or underestimate 
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the level of capability in a zone. If there is a positive net zonal supply, then this will be transported to another zone. If there is 
a deficit, then this will be transported in from another zone. 

Understanding our intact and High Resilience lines 

The network may not be able to deliver any of the flow scenarios above Intact Capability (the orange line) without using 
commercial tools but should deliver over 99% of the flow scenarios below High Resilience Capability (the pink line). The actual 
capability on any given day will normally be between the two lines depending on asset availability. The likelihood of achieving 
Intact Capability is used to estimate the average number of flow scenarios that will not be met. This number is then converted 
into average number of days per year. 

The capabilities shown by the lines shown are based on the assumptions in the analysis. One of these is that capability lines 
are based on average flex (profiling) levels. Actual capability will depend on a range of factors including the level of zonal 
linepack and the extent to which supplies and demands flex their flows within the day (profiling). 

The total number of FES flow scenarios under the High Resilience Capability line (points in the blue area on the chart) represent 
scenarios that have a greater than 99% likelihood of being met given current levels of availability/reliability of compressor units 
and other assets. 

The total number of FES scenarios under the Intact Capability line, but above the High Resilience line (the pink area), have a 
76% likelihood of being met in 2026/27 in the above example, since this is the compounded zonal availability based on unit- 
level values. Flows above the Intact Capability line (the orange area) may not be able to be physically met depending on the 
extent of profiling. 

The number of constraint days is estimated using the number of scenarios that might be met (pink area) multiplied by the 
likelihood that the Intact Capability will not be available. This is added to the total number of scenarios that cannot be met 
(orange area) to produce an expected number of scenarios not met (see illustration below). 

The number of FES flow scenarios between the two lines which may not be met is dependent on compressor unit availability, 
which is therefore a key metric in ensuring network resilience. This assessment highlights the zones where capability and 
resilience are close to or below the expected flows. We have then undertaken optioneering on the identified zones to identify 
potential investments to improve the capability and/or resilience. The outcome of these can be seen in the Compressor Fleet 
Engineering Justification Papers (EJPs). 

Targets 

The network availability targets for the RIIO-GT3 period are the availability figures for “with proposed investment” shown in 
Table 25 and Table 26 at the end of the conclusion. These are shown for the year 2030/31 and as such are our target network 
availabilities for RIIO-GT3. 

Caveats and Ongoing Development 

We have used the data from FES 2023 Falling Short to construct our models for the cost benefit analysis and FES 2024 Holistic 
Transition and Counterfactual as the data in our graphs and tables in this document. 

It is important to note that we, and the Department for Energy Security and Net Zero (DESNZ), do not expect regular imports 
from Europe through the winter for the foreseeable future but we do expect the markets to continue to function and for flows 
across the interconnectors to respond to market signals. Consistent with this, we have seen low levels of imports in the last 
two winters. The supply models are updated to reflect this change, and this is reflected in the data tables for the Business 
Plan. 

It is assumed that the shortfall in supply from Europe and shale will be made up by increased LNG flows at  and 
Isle of Grain. Currently these changes in supply flow are not reflected in FES so we have made adjustments to our model to 
include them which is shown in the flame charts. 

We continue to develop our models to account for declining gas supply from the UK Continental Shelf (UKCS). This decline is 
expected to be steeper than the forecast decline in total gas demand, therefore gas will need to be drawn from other sources 
to make up the shortfall. Again, this is expected to be an increase in supplies from LNG. 
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The Process to assess the Future Network Capability Need 

The figure below shows how our business plan is underpinned by network capability. Our Cost Benefit Analysis (CBA) tool has 
been consistently used and proven over RIIO-T2. 

Stage 1: We use our internal modelling tools to model the physical capability of the network12. Our network analysis tool 
models the capabilities of our compressors, our pipework and all our other supporting assets. This allows us to establish the 
level of physical capability across different zones of the network. Through this, we identify where there is potentially too much 
or too little network capability to meet stakeholder requirements/customer flows. 

Stage 2: We consider factors affecting capability, as the network can’t deliver full physical capability 100% of the time. We look 
at the range of customer flows (from stage 1) and the level of capability line (from stage 2) and explore the factors that might 
affect that capability. For example, the number of run hours a unit can run if it is subject to a derogation under environmental 
legislation. This means the capability will either reduce or we will be able to deliver it less than 100% of the time. 

The asset health plan reflects what we need to do to maintain the level of risk on our network across RIIO-GT3 and beyond, 
and this will have an impact on the reliability of our assets. The amount of work that we can do will impact on the percentage 
of time that we can deliver a level of network capability. 

We explore whether improving the reliability and availability of certain compressors would allow us to decommission others, 
developing the most efficient compressor fleet going forward and the impact on physical capability. 

Stage 3: The key output of our network capability metrics is understanding the customer impact. This includes assessing the 
risk of disruption to customers’ gas flows on and off the network (constraint risk) and the likelihood of a high demand peak 1- 
in-20 day. From this we can calculate a constraint cost and compare this with the proposed business plan investment costs . 
We iterate this, both internally through our CBA process and externally with our stakeholders, to test the assumptions on flows 
and appetite for disruption. 

Stage 4: We develop our proposals: what asset health work is required to maintain our assets, address any obsolescence issues 
and deliver the required reliability and availability; what assets can be decommissioned; what compressors are needed, and 
do we replace, decommission or reduce their running hours; what access is needed to deliver our plan; where can we defer 
decisions to keep options open until the future becomes clearer. The decisions we are making in our business plan have a 
lasting impact on the cost, risk and the level of network capability we offer stakeholders. 

This robust process gives us confidence that our business plan proposals will deliver the network capability our stakeholders 
need now and throughout RIIO-GT3, while keeping options open for the future. 

2.3 Assumptions 
The following assumptions have been made in the development of this Network Capability Annex for our investment proposals 
in the Compressor Fleet EJP. 

12 Information on our investment planning process can be found in our Gas Ten Year Statement https://www.nationalgas.com/insight-and-innovation/gas- 

ten-year-statement-gtys and the Transmission Planning Code https://www.nationalgas.com/sites/default/files/documents/TPC%202023%20v0.4.pdf 
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2.3.1 Future network flows 
We need to ensure that our Compressor Fleet EJPs manage the risks associated with medium to long-term uncertainty. The 
most significant uncertainty is the future network use in a range of possible energy futures. 

The UK government has set a target of net-zero greenhouse gas emissions by 2050. The changes required to meet this target 
are significant but for gas, they fall within the envelope of the current Future Energy Scenarios. 

Based on an expected fall in total gas flows, along with the likely changes to where gas enters the transmission system, there 
is uncertainty around the long-term requirements for certain elements of the NTS. There is a risk that decisions to potentially 
remove assets from the network too early, or to limit their operation, may mean that the capability of the network is below 
the future realised capability requirement, adversely affecting our ability to accept gas onto the network and/or allow gas to 
be taken off the network as required. We consider these risks and potential consequences when selecting the most appropriate 
option to meet stakeholder needs. 

To help us manage uncertainty, we have applied principles which complement the outputs of the Cost Benefit Analysis (CBA) 
in the Compressor Fleet EJPs and provide a more holistic decision-making framework. The combination of these two views has 
allowed us to make more informed, justified decisions in uncertainty, especially in cases where there is little difference in the 
Net Present Value (NPV) of credible options. 

2.3.2 Principles for managing uncertainty 

• The underlying principles of the Compressor Fleet EJPs are to ensure we provide the required levels of service to our
customers and consumers. To do this, the following basic principles have been applied:

• Where there is significant uncertainty around the need for a compressor due to changes in flows, we will consider no or
low-regret investment options that maintain the appropriate level of reliability/availability or make use of regulatory
uncertainty mechanisms.

• Investment decisions will be informed by a robust CBA and consideration of non-monetised risks and benefits.
• Where we propose to reduce the number of existing compressor units, this assumes sufficient reliability of the remaining

units on our network. Maximising the reliability/availability of the remaining units will mean investing more heavily in the
retained units to make sure they have the levels of capability and reliability required. Overall, this will provide better value
to the consumer.

• Where we propose to reduce the number of existing compressor units, we will also consider their potential role in enabling
a future transition to Hydrogen or the implementation of CCUS solutions.

• We will consider the condition of existing units in our decision-making, such as: reliability, availability, obsolescence,
availability of spares and Original Equipment Manufacturer (OEM) support.

• We will consider the advantage and disadvantages of variety across our compressor fleet. For example, variety of unit
types may provide greater security against cyber threats but also require a greater variety of spares.

• While we are currently unaware of further emissions legislation coming into force, we will ensure that our solutions
represent Best Available Techniques (BAT) to reduce the likelihood of further investment due to more stringent emissions
limits. To this end we are testing Dry Low Emission (DLE) compressor trains on some of our units.

• Where we propose to build new units and there is significant uncertainty in flows, we will analyse the future flow ranges
and be guided by the BAT assessment to invest in the appropriate units. This may mean investing in multiple smaller units
rather than a large single unit, to ensure flexibility and the ability to manage low flows.

• BAT principles will apply to determine the preferred running order of units on site. This will ensure we are always running
the cleanest and most efficient units possible.

• Where our analysis indicates we may no longer need a compressor unit or station, we will assess the options of continuing
to operate versus decommissioning as soon as possible, looking at stakeholder network capability needs. The benefits of
immediate decommissioning include removal of hazards, provision of spares for other units on the network and prevention
of investment on an asset providing no benefit to consumers. However, delaying decommissioning may allow the unit to
enable the transition to Hydrogen. The timing of any decommissioning will be driven by forecast flows, ongoing feedback
from our customers and the requirement for the unit to support the overall deliverability of investment and maintenance
on the network.

• Where units are derogated under emissions legislation there will be an ongoing review of the need for those units.

2.3.3 Baselines 
In our review of capacity arrangements during RIIO-T2 our stakeholders indicated that they would not find a review of baselines 
beneficial at this time. Therefore, for our business plan for RIIO-GT3 we have proposed to review baselines in RIIO-GT3 as part 
of a wholesale regime review that is necessitated by progress towards net zero. 
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2.5.2 Zone 1 - Scotland and the North 
Exit Capability and Resilience 

Figure 7 shows the exit capability and resilience of the Scotland and the North zone at the start and end of RIIO-GT3. They 
assume the current levels of capability and resilience are maintained throughout the period. 

Figure 7 - Scotland and the North flame chart at the start and end of RIIO-GT3 

Figure 7 shows that we have sufficient capability to meet the 1-in-20 exit requirement for Scotland throughout the RIIO-GT3 
period in almost all scenarios. The main resilience risk faced by the network in Scotland and the North is the loss of a sub- 
terminal at St Fergus Aggregated System Entry Point (ASEP). This is covered in NGT_EJP012_Compressor Fleet – Network 
Investments and Zone 1 (Scotland)_RIIO-GT3 and could be mitigated by options such as station reconfiguration at Nether Kellet 
to allow flow reversal to Scotland. 

Figure 8 shows the expected availability at the end of RIIO-T2 for Exit for Scotland and the North is very low. Primarily this is 
due to the low availability of Kirriemuir compressor station as unit E is too large to be used when maximising exit capability. 
The increased percentage for intact capability shows the preferred option at the end of RIIO-GT3. To improve the resilience of 

, and the zone, options have been included in the Cost Benefit Analysis to assess the benefit of re-wheeling unit E so 
that it is optimised for expected flows. Following the re-wheel unit E would be useable at low  flows to support exit. 
The re-wheel is cost beneficial on carbon savings as it reduces run hours on other units. 

Figure 8 - Scotland and the North exit compressor availability at the end of RIIO-T2 

Entry Capability and Resilience 

There are three entry points in Scotland and the North,  All three of these entry points 
principally receive gas from the United Kingdom Continental Shelf (UKCS). Supply from  terminals is 
forecast to decline during the RIIO-GT3 period and  is forecast to stay essentially flat, this can be seen in Figure 9.  

 also receives supplies from Norwegian gas fields through the  pipelines. 
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2.5.3 Zones 2 and 3 - Central 

Entry Capability and Resilience 

Relative to other zones, expected Exit and Entry flows in these zones are small, however they are considered transit zones and 
are required for interzonal flow. Compression in this region is required to support entry flows in Scotland and the North as well 
as exit flows in the zones to the south. 

Figure 12 – Scotland and the North Entry Capability and impact of Central Compression on capability 

Figure 12 shows the entry capability of Scotland and the North and a High Resilience line representing the effect that losing 
Central compression has on Scottish entry capability. We can see here that whilst partial loss of central compression has a 
minor effect on the entry capability of Zone 1, both lines are above the flame - therefore we don’t expect to see any constraints 
due to this. 

Figure 13 - Scotland and the North Entry Capability and combined Scottish and Central High Resilience Capability. 

Figure 13 shows the same Scottish entry graph but with a combined High Resilience line showing the effect of loss of both 
Scottish and Central compression on entry capability in the zone. We can see that the new High Resilience line is much lower 
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to 56% at the start of RIIO-GT3. Import dependency then increases by 8% over year 2 and 3 of RIIO-GT3 and is at 67% by the 
end of price control period. 

In the CF scenario the import dependency starts at a higher level and rises more rapidly. The current level is 53%, increasing to 
61% by the start of RIIO-GT3 then by a further 4% in each of years 2 and 3 of RIIO-GT3. Import dependency is at 74% by the 
end of RIIO-GT3. 

Figure 17 - Holistic Transition - Annual gas supply (FES24 Data Workbook) 

Figure 18 - Counterfactual - Annual gas supply (FES24 Data Workbook) 

FES 2024 reflects the changes in the sources of imports into to UK following the Russia/Ukraine conflict. Prior to this there was 
an assumed base level of imports from Europe. This has now been reduced to zero with any supplies received from mainland 
Europe being captured in the Generic Imports category. The balancing order has also been adjusted with supplies from Europe 
now only expected under high demand condition when required to balance UK demand. Figure 17 and Figure 18 also show 
how UKCS supplies are expected to reduce between now and the end of RIIO-GT3. Both of these changes are the reason for 
the increasing risk of supplies being above our capability and reflect the growing importance of LNG in meeting UK demand. 

Optioneering has therefore considered how the zonal capability can be improved and to assess the need for investment in light 
of increasing import dependency, this is detailed in NGT_EJP038_Network Capability: West Import Resilience Project_RIIO- 
GT3. 
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and IoG to zero. At higher demand levels this is not possible, and supply is required at either  In this scenario 
the ‘worst case’ for the capability is to retain supplies at  because it is further away from the demand centre and requires 
the most compressor capability. 

The results show that at high demands  compressor reduces the level of supply required in the South East at  
by ~14 mscm/d (from 78 to 64 mscm/d). However, there is currently no cost benefit to returning the units to service due to 
expected supplies in the zone being sufficient to meet demand. The final decision on decommissioning the units should be 
deferred until there is greater certainty on the benefit, they may provide to enable Project Union. 

Figure 29 South East Exit Network capability with and without Wisbech compressor 

Entry Capability and Resilience 

Bacton and Isle of Grain are considered entry points for the South East, as the gas from these facilities is used to support the 
high demand centres in the zone. 

Figure 30, Figure 31 and Figure 32 show the Intact Capability lines for South East entry with  flows at various set levels. 
The shape of the lines indicates that there is a constraint in the zone. When the net supply level at  is negative 
zonal demand is higher that the supply from Isle of Grain LNG. Following the commencement of Russia/Ukraine war we expect 
entry flows from Europe to be low, but the capability to import supplies at high demand levels remains critical for GB energy 
security under peak conditions. 

Figure 30  entry capability with Bacton flows above 30mscm/d for 2026/27 and 2030/31 
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Figure 31 -  entry capability with Bacton flows between 30 and -20mscm/d for 2026/27 and 2030/31 

Figure 32 -  entry capability with Bacton flows below -20mscm/d for 2026/27 and 2030/31 

The number of days above the Intact and High Resilience Capability lines is increasing during RIIO-GT3. It is therefore important 
to consider options to improve the current capability. Options in NGT_EJP015_Compressor Fleet - Zones 6 and 7 (East Midlands 
and South East)_RIIO-GT3 assess the benefit of enabling compression at  to be reversed to aid 
Entry capability improvements at the  Terminal. There is also the possibility of funding compressor re-wheels via a 
volume driver at  to improve capability in the zone to facilitate higher LNG flow from . Additional 
asset health investment to improve resilience is also considered. 

Figure 33 shows that the expected availability at the end of RIIO-T2 for the South East is low. These values have been predicted 
assuming all RIIO-T2 investment is completed. There is also limited capability in the current network to move gas out of the 
South East.  is the most effective compressor in this regard, and  can provide capability in certain 
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3. Biomethane and Green Gas Connections
3.1 Biomethane and Green Gas Connections Purpose 
This section describes the key activities that we will set out within the RIIO-GT3 period to promote the development of 
biomethane and green gas connections to the National Transmission System (NTS). 

3.2 Why the NTS is the best option for green gas connections 

3.3 Ambitious and challenging 
There is currently one biomethane site connected to the NTS, with another site due to commission later in 2024. Whilst there 
has been interest from multiple parties for connections to the NTS, there are high costs and longer timelines associated with 
NTS connections. The initial connection charge is £1.5m-£2m and can take up to three years to implement. Whilst the 
connection cost requires intervention from Ofgem, we are proactively addressing the issues which impede on timelines. For 
example, we are introducing standardised green gas connection designs and procuring long lead items to manage stock levels, 
to ensure we can be agile to demands. 

Our intelligence suggests there could be up to 51 new biomethane sites wanting to connect to the NTS, with an associated 
volume of up to 3.8TWh (terawatt-hours). 

We are aiming to have these connected by 2030. Since 2020 there have been two entry connections, one of which was 
biomethane injection. Our proposal will see a significant increase in new connections, which underlines the ambition we have 
for biomethane on the NTS. 

We may utilise a funding mechanism for the associated costs, to enable the development of green gas/net zero projects, 
outside of the RIIO-GT3 submission. One possible mechanism which could be used is the Net Zero Pre-Construction Work and 
Small Net Zero Projects Reopener (NZASP). 

3.4 Enabling policy, commercial and industry activities 
Whilst NGT is improving internal processes and procedures for the connection process to gain efficiencies, we will be reliant 
upon enabling policy, commercial and industry activities to facilitate the uptake in biomethane and green gas connections. 
Below is a summary of these areas: 
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4. System Operator Incentives
4.1 Introduction 

Over the past 12 months, we have engaged extensively with our customers and stakeholders to review our current suite of 
incentives to ensure that they remain consistent with the above customer values and continue to drive the right behaviours. 

The consultation feedback has shown that the RIIO periods have seen our suite of incentives work as intended and have 
incentivised us to take the right actions to create consumer value. The incentive principles have been tested and widely supported 
by our stakeholders across various engagement channels. Consultation feedback has helped shape our RIIO-GT3 incentive 
proposals and measures. 

This proposed package of incentives will drive us to continue to improve our performance in areas we are told are important, to 
support the efficient operation of the wholesale gas market and reduce the environmental impacts of our operations. 

Our stakeholders told us that reducing our impact on the environment is important, so we have developed new incentives to focus 
on our reducing greenhouse gas emissions. Our incentives align to the Ofgem regulatory outcomes and are backed by robust 
evidence and justification which can be found below. 

We consulted 25 organisations, with initial principles and proposals, collecting feedback through meetings, webinars, and written 
responses. Stakeholders influenced our final proposals and have stated they expect Ofgem to set appropriate performance 
measures. 

Consulted organisations include transporters, shippers, industrial customers, trade associations, storage operators, consumer 
advocates, LNG operators, consultancy organisations, environmental agencies, offshore producers, terminals, and the 
Independent Stakeholder Group. 

For more information on stakeholder engagement, please refer to our Stakeholder Engagement and Decision log18. 

Unless otherwise specified, all costs within the incentive performance tables are given in 2023/2024 prices. Commentary relating 
to historical costs in specific years will be nominal values unless otherwise stated. 

18 NGT_A16_Stakeholder Engagement and Decision Log_RIIO_GT3
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These then reduce the operational impact, the overall costs, and the risks to our customers. Whilst we recognise that the benefits 
are hard to quantify, at a principal level, the key benefits of the CCM scheme are: 

To try and quantify the customer value created by the CCM incentive, we have estimated the value of the non-obligated capacity 
released as well as the impact constraints could have on NBP prices. 

Impact of non-obligated capacity release 

Release of non-obligated capacity at the  Exit Interconnection Point 

Through Summer 2022, we regularly increased the level of available capacity for customers at the  Exit point from 
~660GWh/d to ~825GWh/d, to support replenishing EU storage stock for winter. To quantify the financial value this created, we 
used the following approach: 

• We considered the Argus NBP and TTF day-ahead and weekend price spreads20 for the period 1st Apr to 31st Oct 2022.

• We assumed 100% of allocated non-obligated capacity was utilised (e.g., gas flowed to the level of Exit capacity sold).

• We calculated the commodity value by multiplying the volume of allocated non-obligated capacity released by the relevant
daily NBP/TTF price spread.

Capacity Constraint Management Chart 3 illustrates the NBP and TTF gas price spread for summer 2022 alongside the calculated 
customer revenue from additional gas flows, using the approach detailed above. 

20 Argus Media Ltd is the source of the data, on which National Gas has produced the graph above. National Gas obtains data from Argus Media under licence, 
from which data National Gas conduct and publishes its own calculations. Argus makes no warranties, express or implied, as to accuracy, adequacy, timelines, or 
completeness of its data or National Gas’s calculations, or fitness or fitness for any particular purpose. Argus should not be liable for any loss or damage arising 
from any party’s reliance on Argus’ data or National Gas’s calculations and disclaims all liability related to or arising out of use of the data and/or calculations to 
the full extent permissible by law. 
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The key risk model inputs, included in the first column of Chart 7 include: 

• Historic flow data – as per National Gas data portal

• FES data - forecasts created within the National Energy System Operator i.e. Future Energy Scenarios (FES) generate Supply
forecasts (non-Storage Supply) and Demand curves based on an industry-consulted process. Our analysis is based on the
Falling Short scenario.

• Variability - collection of all the possible Supply and Demand patterns for a given year - 980 possible scenarios for each day in
that year, ranging from possible minimums to maximums.

• Uncertainty – uncertainty vectors are used to mirror the atypical flow patterns (i.e., where there is no correlation between
the level of flow and demand) observed at NTS entry points. A different uncertainty vector is associated with each entry
subterminal, for instance UKCS supply sites have a reasonably linear relationship with demand, more predictable behaviours
and therefore a lower uncertainty vector (typically 10%). Conversely, LNG sites generally have little to no linear demand
relationship, multiple drivers for changes to their flow patterns and are therefore given a higher uncertainty vector (40%).

• Constraint Management Incentive (CMI) experience – prices used to calculate costs reflecting SAP deviation and constraint
resolution method and volumes seen historically.

• Commercial insights – captures insights the FES team might have not included in the future prediction of demand and supply
e.g., incremental capacity requests and long-term obligated capacity bookings, impacts of the latest market developments
e.g., geopolitical events or emerging investment plans.

• Expert judgement – as a system operator we continuously gain experience on how our assets react to different market and
flow conditions which are not necessarily captured in the FES scenarios.

• Network capability – The network capability lines determine the capability of a geographic area and its ability to cope with a
set of localised and network-wide conditions. Capability lines are derived using network analysis carried out using the
modelling tool SIMONE to simulate the behaviour of the NTS under set conditions.

Our network capability equations incorporate compressor reliability data. Compressor data was taken for each individual unit
and based on operational reality, aggregated into combinations of compressors that would be used to manage pressures and
flows on the NTS. Our approach to compressor availability and capability equations is explained in detail in our ANCAR 2023
publication. For modelling purposes, these variables were added to determine the number of days we will have some level of
compressor unavailability. The remaining scenarios were intact (all compressors are assumed available), therefore when
running the model, an intact or non-intact was selected for analysis.

In RIIO-T1 we measured compressor reliability regionally/in silos while our current approach considers interactions between
different parts of the network. We now understand the interdependencies much better and can therefore assess different
capabilities based on assets available and the conditions we have on the network more comprehensively.

• Maintenance – When interventions such as isolations and pressure restrictions are required on the network to deliver
maintenance and investments, these typically reduce system capability, flexibility, and resilience, thereby resulting in
significant addition constraint risk, which should be reflected in the scheme target. We mitigate much of this risk by
collaborating with the users of our network to schedule these activities in such a way as to minimise their impact. There may,
however, be substantial interventions for which this is not possible, especially when the duration is long and/or the impact
on capability is high. Detailed planning and scheduling of our Asset Management Plan (NGT_A1_Asset Management Plan
(AMP)_RIIO_GT3) over the next few months may identify additional constraint risks which need to be added to our proposed
incentive target.

Assessment of Performance Parameters – Constraint Cost Calculation 

For each year we generate an estimation of constraint events, volumes, and associated costs. 

• Event Calculation. To identify a constraint on any given day the analysis looks at whether the net of the supply and demand
exceeds network capability to determine a potential constraint (e.g., net supply > entry capability = an entry constraint event,
and net demand > exit capability = an exit constraint event).

• Constraint volume. The constraint volume is the difference between boundary curve (capability) and net supply (on entry)
and boundary curve and net demand (on exit).

• The buy back volume is reflective of half of the capability impact of losing a key compressor. Constraints experienced in RIIO- 
T2 have been predominately due to a combination of high flows and asset failure, so we believe this is reflective of reality (for
all areas in Summer 5mcm/d assumed, in Winter for SW and SE Entry 10 mcm/d and for SO Exit 5mcm/d assumed).

• Forward prices. Gas prices used are based on the DESNZ Annex M values and range from 101p/th in October 2026 to 73p/th
in October 2031 (Reference tab wholesale gas prices). We have adjusted DESNZ prices to apply these to financial years.

• Price deviation. To make the prices reflective of those experienced when constraints have materialised on the network, we
have:
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4.3.5 Factors Impacting Performance 
Our RIIO-T2 performance has been challenging in a market that has seen unprecedented day to day price and linepack volatility 
(Residual Balancing Chart 1). This increased volatility means it becomes more challenging to take residual balancing actions within 
a narrow price spread and supply and demand balance becomes less certain as it reflects the more volatile market conditions. 

An example of those challenging market conditions can be seen in 2022/23 which was dominated by the Russia / Ukraine crisis 
and created a complex and difficult year to balance with high energy prices and market nervousness, factors which continue to 
influence the market today. This resulted in a loss under the incentive with the price element being the most impacted component 
due to within day and across day market price volatility. 

Despite this backdrop, our performance has been broadly positive and within the schemes annual cap and collar. This has 
generated customer and consumer value by minimising market price movement whilst maintaining a balanced NTS. 

4.3.6 Consumer Benefit 
Our role as the residual balancer is crucial for the functioning of the GB market. Fulfilling this responsibility ensures system security 
and a balanced gas market, providing stakeholders with confidence in decision making and providing reliable and cost-effective 
gas supply to consumers. In 2022/23, the absolute value of our residual balancing trades totalled approximately £450m, with a 
net revenue position of £67m returned to customers via Energy Balancing Neutrality. 

The financial incentive is important to ensure that we enter the market in a measured way, to avoid incurring unnecessary costs 
for consumers by minimising our actions and allowing the market time to resolve imbalances where possible. Our strategy has 
evolved to maximise opportunities for the market to resolve imbalances ahead of us entering the market in our role as residual 
balancer. 

The incentive has been integral to residual balancing for over 20 years, so there is no recent data to compare with its absence. 
However, in the absence of the residual balancing incentive, it becomes more likely that our residual balancing actions become 
more reactive and frequent, or imbalances persist longer, leading to larger actions later. 

To quantify the consumer benefit of the scheme, we have considered the occasions in 2023/24 that we set a System Marginal 
Price (SMP) over and above the fixed differential, which, on average impacted the cashout price for that day by 0.1 p/kWh. If we 
assume that in the absence of an incentive we take more actions, our residual balancing actions could increase the daily gas price 
by 0.1 p/kWh. If we apply this to the average daily demand in 2023 (approximately 1,900 GWh), this equates to £2m for each 
residual balancing day, or £700m per annum if we took residual balancing actions every day. 

Most stakeholders we have engaged with recognised the value of the incentive and importance it brings to the market. Some 
expressed that without the incentive there would be a risk that we would buy or sell more frequently and therefore moving the 
gas price due to risk aversion. 

4.3.7 Proposal for RIIO-GT3 
Our analysis, stakeholder feedback and the challenging market has led us to conclude that we should retain the financial incentive 
structure with the only exception being an increase to the scheme’s caps and collars to reflect the increased impact our residual 
balancing actions have had because of the increase in energy prices seen since 2019/20. 

Incentive Structure 

We propose that the Residual Balancing scheme should be retained broadly in its current form, though some changes are required 
to the incentive metrics. The basis of our proposal is founded on customer feedback and our assessment of the current scheme 
parameters and future challenges. We propose the following structure: 

Price Performance Measure (PPM) 

• Daily target of 1.5%

• Daily Cap of £2,300 / Daily Collar of -£46,300

Linepack Measure (LPM)

• Daily target of 2.8 mcm/d

• Shoulder months: 2.8 to 5.6 mcm/d dead band for Oct, Nov, Feb, Mar.

• Daily Cap of £6,200 / Daily Collar of -£46,300

Overall Scheme

• Annual Cap of £3,088,000m Annual Collar of £5,404,000m
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4.4 National Transmission System Shrinkage 

4.4.1 National Transmission System Shrinkage Purpose 
The UNC designates us, National Gas Transmission as the NTS Shrinkage Provider. In this role we are responsible for managing the 
end-to-end service of forecasting, accounting for, and procuring energy to satisfy the daily NTS Shrinkage components 
requirements. 

The components of NTS Shrinkage fall into three categories: 

1. Compressor Fuel Use (CFU): The energy used to run compressors to transport gas through the NTS. This can either be gas or
electricity, depending on the power source for the specific compressor.

2. Calorific Value (CV) Shrinkage (CVS): The energy which cannot be billed due to the provisions of the Gas (Calculation of
Thermal Energy) Regulations 1996 (amended in 1997); this is a calculated value.

3. Unaccounted for Gas (UAG): The quantity of gas which remains after considering all measured inputs and outputs from the
system, Own Use Gas (OUG) consumption, CVS, and the daily change in NTS linepack. UAG can be both Meter error and Data
error.

Therefore, if you take Shrinkage, deduct OUG & CVS, you are left with UAG. 

Overall Shrinkage costs also include emissions costs for compliance with the UK Emissions Trading System, this relates only to the 
OUG component of Shrinkage. 

Our ability to procure shrinkage energy by trading is limited by our Licence. We cannot speculate (buy and sell based on market 
price movements) and we only trade to a forecast requirement. We publish our NTS Shrinkage Methodology Statement annually 
on the National Gas website. 

4.4.2 NTS Shrinkage Incentive 
The NTS Shrinkage incentive aims to minimise the overall cost of shrinkage incurred in operating the network in our role as NTS 
Shrinkage Provider through efficient energy procurement. 

4.4.3 Performance to date 
The Shrinkage Incentive for the RIIO-T1 period was a financial incentive based upon an overall cost minimisation scheme. 

Within that scheme the cost target that was based on a derived market reference price and compared to the actual costs based 
on pre-defined volume targets incurred by National Grid Gas (now National Gas Transmission) to determine incentive 
performance. It is also worth noting that the scheme included a winter Triad avoidance element which incentivised us to minimise 
the running of electric compressors during such periods. 

During the RIIO-T1 period the incentive was seen as driving the right behaviours in terms of minimising consumer costs across the 
elements of the scheme. The incentive purchasing strategy was also effective in reducing Shipper exposure to energy price 
fluctuations and limiting the impact of significant spikes in market prices. Please note that the annual total shrinkage costs in RIIO- 
T1 were between £60-£90m. 

An example of this was seen on 1 March 2018 (Beast from the East) when the cost of Shrinkage would have been £540k if the 
shrinkage allocation for that day was cashed out with those costs ultimately passed on to consumers. The management activities 
and purchasing strategy as part of the RIIO-T1 NTS Shrinkage incentive actual cost was ~£70k, saving Shippers, and ultimately 
consumers, £470k in one day alone. NTS Shrinkage Table 1 provides RIIO-T1 incentive cost and performance details. 
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take a more conservative approach to shrinkage cost management. The focus would, over time, most likely change from 
outperforming the agreed target costs to one of trying to meet the target as well as signalling to NGT that this is not a high priority 
activity. 

Stakeholder engagement supports our proposed approach, with the following feedback received, ‘The fact that we 
should be risk exposed should give the market confidence that we won’t buy when we want but try to do it in the 
most cost-effective way possible’ and ‘As we are spending industry money, NG should have skin in the game’ and 
‘We are a supporter of Shrinkage being a financial incentive to encourage proper purchasing behaviour’. 

A new financial incentive would enhance our focus on market and purchasing strategies, balancing risk, and 
certainty in managing energy procurement costs that pass through to users. It would also support continued 
investment in system and reporting changes to help improve performance. Stakeholders also said, ‘Having an 
incentive on trading/pricing seems reasonable as we should operate at best price possible’. 

Without an incentive, we would likely perform around the average. The incentive encourages us to be proactive and add value for 
customers while maintaining financial risk for underperformance. 

Our Stakeholder engagement supported this with some saying, ‘We support your view there should be a financial 
incentive around your Shrinkage performance and agreed that unidentified gas volumes is a separate problem due 
to NG not being the owner of the metering equipment’. 

We acknowledge the feedback and the SSMD requirements related to shrinkage volumes, and we look forward to 
supporting Ofgem-led industry discussions on Shrinkage forecasting and NTS Shrinkage cost recovery in 2025. These discussions 
may lead us to seek innovation funding for specific projects related to this topic. 

To further help support our net zero 2050 commitment we are currently exploring the use of Power Purchase agreements which 
has been identified as a potential way to decarbonise our business carbon footprint. 

4.4.6 Proposal for RIIO-GT3 
Although market forces drive gas prices, we are well-positioned to manage costs across all three components of shrinkage energy: 
CFU, UAG, and CVS. While we cannot control UAG and CVS volumes—since CVS is driven by user supply and demand patterns, 
and UAG is driven by metering equipment errors linked to metering tolerances and data errors—we excel in managing additional 
cost drivers and risks for NTS users and consumers due to our comprehensive view of shrinkage and our trading activity. 

We have direct control over the energy price paid via the timing of our market trades. Stakeholders support this 
approach, noting ‘Having an incentive on trading/pricing seems reasonable as we should operate at best price 
possible’. 

We propose a financial incentive for RIIO-GT3 focused on purchasing NTS Gas Shrinkage. We recognise and believe that using a 
mix of forward and prompt trading is a prudent risk management strategy. 

We acknowledge Ofgem’s request for greater transparency and will collaborate on providing Ofgem with a suite of reporting 
components for a full performance assessment. However, we cannot share commercially sensitive information in real time or 
retrospectively to the market, as it could give other shippers and traders a commercial advantage and hinder our ability to deliver 
value to consumers. Other market participants are not required to publish their trading data for similar reasons. 

By using forward and prompt trading, we spread risk and smooth costs as the market fluctuates. A financial incentive enhances 
our focus on adapting to market changes, balancing risk and reward, and ultimately minimising Shrinkage costs for NTS users and 
consumers. 

We believe a financial incentive provides a greater focus on market and purchasing strategies as it changes the balance between 
risk and certainty. Any outperformance will provide a direct benefit to NTS users and consumers via reduced charges. 

The principles of the scheme are based on our market participation, and having: - 

• A limited role as a shipper i.e., we cannot speculate we are only able to trade to a forecast requirement.
• A broadly flat procurement profile (irrespective of strategy).
• We cannot predict global event impacts on the market – price and throughput.

o Hence, we cannot control volume changes.
o Hence, we cannot control market prices.
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Therefore, the incentive proposal principle is efficient procurement within the market to provide cost benefit to 
customers and the end consumer via reduced charges. Our Stakeholder engagement supported this with some 
saying, ‘As a reputational only activity we are currently potentially subject to criticism, which re-introduction of 
financial incentive should remove’. 

We are not proposing that the incentive includes reductions to or targets for volumes of UAG and/or CV shrinkage. UAG is already 
at low levels, please see link to Unaccounted for Gas & Calorific Value Shrinkage Report (UAGCVS Report), and the causes of 
historic UAG have been predominantly out of our control as previously detailed above and in our consultation engagement. In 
line with Ofgem’s SSMD document we recognise that supporting both industry engagement regarding this topic and reviewing 
potential innovation projects will be required in the RIIO-GT3 period. 

Incentive Structure 

Given the price volatility seen over recent years a fixed cap/collar that is between 1% and 8% of gas shrinkage costs in our view 
strikes the best balance between providing certainty of the parameters, risk and reward related to the overall gas shrinkage cost. 
Whilst recognising that the T1 scheme structure/calculations were different the cap/collar was ~10% of the average gas cost in 
that period. 

Our Stakeholder engagement supported this with some saying, ‘setting the benchmark against periods when we 
trade seems reasonable’. ‘Agreed that setting the cap/collar around 4% of the Shrinkage costs seems 
reasonable’. Although one customer commented saying ‘A cap/collar of £5m seem high considering the level of 
spend and the fact that market doesn’t react when you buy, therefore +/-2% seems more reasonable’. 

We propose to introduce a new incentive with the following structure: 

• Cap/Collar +/-£5m. Sharing Factor @ TIM. (in 23/24 prices).

We propose two elements to the scheme. Each element will have a performance weighting measure, see NTS Table 3 Weighted 
metrics. 

1. Trading Performance: Performance will be assessed against a target based upon all gas volumes traded by National Gas. This
approach balances forward and prompt trading products. Forward trades are trades done ahead of the month, including
seasons, quarters, and months. Prompt trades are shorter term products including week ahead, weekend, day ahead and
within day. Our actual trading cost will be compared to this target to determine rewards or penalties.

For example, we are comparing the cost of a seasonal trade today against the market average for seasonal trades today and for 
this week to ascertain if that trade was “good value” – this principle is applied to each trade for each product (the prompt products 
comparison is different, but the principle is the same). 

2. Forward Clip Deferral: The second element is applicable for Forward trading only. The incentive would drive us to consider
deferring clips to capitalise on near term market movements. Performance would be assessed by comparing the outturn cost
of deferred clips against the market average price for that product in the week it was deferred from to determine rewards or
penalties.

Forward trades are actioned based on a schedule of weekly volumes for each product. We hedge purchases over a period of 
months, with the schedule for each product typically being one or two trades per week, rather than daily volumes, so the timing 
of the trades scheduled for the week is the key decision for trading performance. Hence, we propose to compare the traded price 
with the (volume weighted) average market price for that product for that week, with a 60% weighting, as well as the daily market 
average price, with a 40% weighting. 

For Prompt trades, we believe there are two important aspects of assessing trading performance. One is to compare the traded 
price to the market average for that product, for example a day ahead trade done on a Monday for delivery on Tuesday. The 
market average does not include "out of hours" trades and is calculated over normal working hours and days covered by our 
shrinkage traders. The other aspect is to compare the traded price to the System Marginal Price on the delivery day, on which 
costs would be based if no trades were completed. We propose both aspects are weighted equally at 50%. 
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Lost opportunity = Power Income - (Gas Cost + CO2 Cost + CO2 floor tax + Operational Costs) 

*Split scheme into two for RVO and other maintenance activities called Non-Remote Valve Operations 

4.5.4 Consumer Benefit 
Throughout the consultation all the customers we have spoken to support continuation of the incentive as they see it delivering 
real value, with some highlighting the improved communications and alignment process. An example of the customer benefits 
can be seen below: 

The average daily Power Station revenue depends on many factors including type of plant, installed capacity (and therefore varying 
ability to generate) and operating costs (including fuel costs, maintenance, labour, insurance, capital costs etc). To estimate the 
customer benefit of the maintenance incentive we have approximated the value of the lost opportunity for a Power Station to 
generate in a scenario where it is unable to offtake gas due to our maintenance activities (and where, in effect, we have issued a 
Maintenance Day notice). We’ve based our calculation on the following formula: 

The results indicated a range of outcomes depending on the assumptions made regarding gas and electricity prices i.e., when they 
were purchased and sold. The estimated lost opportunity (therefore the value we deliver via the Maintenance incentive to the 
market) ranged between £250k to £3.8m a day per power station. 

All customers we have engaged with have confirmed that the incentive creates consumer value and should be retained within 
RIIO-GT3. Two customers mentioned that some changes to the scheme might need to be considered in the RIIO-T4 period as the 
Power sector may require a more flexible and agile approach to our maintenance schedule, due to increased renewable 
penetration. 

The investment related to asset health (maintenance), which we see as necessary to continue delivery of a safe and reliable 
network, is planned to increase in the next price control period. An increase in customer impacting activity, or rather its alignment, 
means that the customer value the incentive carries will increase proportionally. 

In the absence of an incentive there is the potential for us to extend the duration of Advice Notices to cover any unexpected 
changes to the maintenance schedule. We may also decide to plan work to fit best with our operational requirements rather than 
planning around our customers and their outages. Either of these outcomes would have a negative consequence on our customers 
as such behaviour would impact their operations. 

4.5.5 Process Improvements 
We re-evaluated our outage program, carefully considering and accommodating customer requirements while planning and 
executing our work. Since summer 2022, we've focused on moving gas from LNG imports at Milford Haven to Bacton for export 
to Europe due to the Russia/Ukraine conflict. This increased the use of our compressor fleet along the west/east corridor, 
complicating previously scheduled planned outages. 

We have improved our maintenance scheduling in the following areas: -. 

Communication and publications: We have been increasingly using power stations REMIT24 notices when planning 
shorter duration outages, rather than rely on the information power stations provide us with twice a year as per their UNC 
requirement. This has led to fewer customer driven change requests. 

In RIIO-T2 we implemented an early planning process which allows us to indicate maintenance to customers up to 3 years in 
advance of any long duration works. To help improve this process we have: 

• improved the clarity of our notices by giving customers more detail, particularly regarding providing steady flow rates and
timings during ILI runs, or maximum flow rates when conducting RVOs.

• started providing maps within our published maintenance plans to give better visibility of the outage areas.

Innovation: We have explored novel ways of working to allow customers to continue to operate as normal while the maintenance 
is conducted. This included undertaking live works with a managed pressure restriction as an alternative to isolating pipelin es. 
Our ILI run strategies have been optimised to limit the impact on our customers and allow them to continue to take gas whilst the 
run is occurring. The incentive changed our approach; maintenance days are used as a last resort after all other options of 
conducting or aligning the works have been explored. 

Beyond BAU: We work closely with both interconnector companies to ensure they have good visibility of our maintenance 
program, so they are clear on our ability to provide any additional capability (or pressures) for exports from the GB market. 

24 EU Regulation on Wholesale Energy Market Integrity and Transparency 
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Minimisation of changes to the agreed maintenance plan (Change Scheme) 

Target: We recognise Ofgem’s view expressed in SSMD regarding tightening the target for this element of the incentive. Although 
we have not made changes to published maintenance plans for the first three years of RIIO-T2, we believe there is a strong 
justification for retaining the current target due to the increased risk related to the long duration non-RVO jobs. We are proposing 
a new performance deadband, see below. 

This can be demonstrated in Maintenance Chart 3 below; it shows the average number of days per job. In 2022 the average job 
was over 13 days and in 2023 the number increased to circa 22 days. If we consider these numbers in relation to the target (7.25% 
translates into 17.5 days in 2023 and 9.1 in 2022), it is possible for a scenario where one delayed or cancelled job could lead to a 
maximum incentive penalty. Between 2021 and 2024, 21 out of 49 customer impacting jobs were longer than 16 days. ~ 40% of 
our jobs hold this risk. Incurring a maximum penalty for one job change would devalue the intended incentive purpose. 

With the forecast increase in maintenance days being delivered in RIIO-GT3 the target will increase in absolute terms, however it 
will not eliminate that risk. Furthermore, the proposed introduction of the extension to the maintenance window to address th e 
volume of work will further expose us to risk as even more of our planned activity will form part of the incentive. The existing 
target already acts as a strong factor when considering moving a non-RVO piece of maintenance. 

Maintenance Chart 3 - shows the average number of days per job. 

Our most recent activities have seen 6 days of change due to long lead item delays for a capital project in 2024. With an increase 
in the volume of asset replacement work planned for the RIIO-GT3 period, it is likely that delays due to external factors will be 
more prevalent, thereby increasing the number of changes. 

We have also seen a greater number of customer-initiated changes this year with similar causes, e.g., a seven-day delay to a 
project starting due to the customer’s works on site overrunning. As the customer can initiate these changes without penalty, we 
must adapt our own works to facilitate this, often at cost and with potential impacts on other maintenance activities. We therefore 
believe it is reasonable to propose the introduction of an upside to this scheme, while increasing the potential penalty in the event 
we deviate from our published plan. 

Introduce a dead band: (4% -7.25%). We recognise that we should only reach an incentive cap when we make no changes to 
published maintenance plans. As mentioned above, we believe it is unlikely that no plan changes will be seen in future years. We 
propose an introduction of a dead band for performance between 4% and 7.25%. Most of our maintenance jobs are between 6- 
10 days in duration (see chart 3) which translates into 4-7% of the incentive target, we will therefore need to make less change 
than one average job before being rewarded. 

The dead band will ensure we don’t benefit from performance just below target but encourages us to improve performance 
further than would otherwise be the case. 
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4.6 Greenhouse Gas Emissions 

4.6.1 Greenhouse Gas Emission Purpose 
The aim of the Greenhouse Gas (GHG) emissions incentive schemes is to incentivise us to reduce the amount of natural gas 
(primarily methane) released to atmosphere from our compressors, pipeline maintenance and fugitive leakage identified via our 
detection programme and therefore reduce the impact of our operational activities on the environment. 

This section details our proposals for: 

• Greenhouse Gas Compressors (GHGC) Emissions (existing incentive)
• Greenhouse Gas Pipeline (GHGP) Emissions (new incentive) (Likely 2027)
• Greenhouse Gas Fugitive (GHGF) Emissions (new incentive) (Likely 2027)

4.6.2 Greenhouse Gas Emissions Incentives 
GHGC is an existing incentive scheme that we propose remains in place, with updated performance targets and parameters. GHGP 
and GHGF are new schemes in our ambitious environmental incentive package as supported in our Stakeholder engagement. 

• GHGP aims to optimise the planning, availability, and deployment of mobile recompression and additional capability units to
maximise gas reinjection and reduce venting during pipeline maintenance.

• GHGF focuses on reducing emissions by using data from an expanded fugitive methane detection and analytics program to
implement a more efficient repair program.

This annex outlines our analysis of the new proposed GHGC performance measures and the principles for establishing these new 
incentives. Agreement on these principles will allow time to design, build, and commission the necessary units and establish a 
robust fugitive methane emissions baseline, specific proposals to be designed, and incentives activated during the RIIO-GT3 
period. 

4.6.3 Journey To Net Zero 
These incentives encourage us to exceed business-as-usual activities. For GHGC, our aim is to continue to reduce emissions as we 
work towards virtually eliminating operational venting by 2050. The proposed GHGP and GHGF incentives will drive the 
optimisation of process to support the reduction and of greenhouse gas venting from our operations. 

Government focus on methane emissions, including the natural gas supply chain, led to the Global Methane Pledge at COP26 in 
Glasgow (November 2021). The UK and 121 other countries committed to reducing global methane emissions to limit temperature 
rises to 1.5°C, mitigating climate change impacts. 

By committing to this pledge, the UK has agreed to cut its methane emissions by 30% by 2030 from a 2020 baseline. These 
commitments align with, and contribute to, our target to reach net zero from scope 1 direct and scope 2 indirect greenhouse gas 
emissions by 2050. 

Following this pledge, we accelerated our innovation programmes to advance emissions reductions projects under the Net Zero 
Pre-construction Work and Small Net Zero projects reopener (NZASP) project. The funding consultation decision in March 2024 
supported these projects. These projects would not impact GHGC performance as they are targeting other types of emissions 
therefore the proposed incentives aim to ensure we innovate beyond the consultation outcomes to reduce emissions further. 

4.6.4 GHGC Incentive Background (existing incentive) 
Compressors move gas from supply sources to demand areas by increasing pressure in the NTS. We use the Best Available 
Technology (BAT) per the Industrial Emissions Directive (IED) for both gas and electrically driven compressors under the GHGC 
incentive. 

NTS assets are designed to release gas during their commissioning, operation, maintenance, and decommissioning lifecycle 
phases. Gas leakage also occurs through compressor shaft seals during compressor operation or pressurized standby. 

The scheme incentivises us to choose between depressurising compressor units (venting gas) or keeping them on standby. 
Standby incurs costs from ancillary equipment and emissions through shaft seals. As such we continually assess the likely customer 
flow requirements and the costs of both approaches to determine the best approach. 

For RIIO-T2, the incentive scheme was changed from the RIIO-T1 unlimited downside-only scheme to a symmetrical financial 
scheme, capped at +/-£1.5m per annum. This encourages further proactive performance improvements beyond those seen in 
RIIO-T1. 
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4.6.6 Consumer Benefit 
Minimising emissions from all venting is important as methane has 28 times the global warming potential of carbon dioxide. The 
value of the gas saved can be measured in the form of: 

1. Wholesale Cost - value of natural gas (supporting a reduction in Shrinkage OUG and UAG costs) for each 1,000 tonnes of gas
reinjected saves ~£429k. @80p/th.

2. Environmental Cost - value of carbon emissions avoided. Based on the Governments Treasury Green Book for each 100 tonnes
of gas not vented equates to ~£800k. @Y1 RIIO-GT3 estimated price. (£8,000 per tonne).

We have demonstrated value to Stakeholders via the GHGC incentive scheme over the RIIO periods, where we have been 
successful in reducing compressor vented emissions. We have continued to test this position with Stakeholders through our 
engagement on the development of RIIO-GT3 proposals. 

All stakeholders we have engaged with recognised the continued value of the GHGC incentive to minimising our impact on the 
environment through emission reductions, recognising this needs to be done in a sustainable way. They also supported our 
proposals for the two new emissions incentive schemes and are keen for further engagement once we have data regarding mobile 
compression and established a fugitive emission baseline level of performance. 

4.6.7 Process Improvements 
The RIIO-T2 symmetrical financial scheme has incentivised us to proactively review our procedures and innovate our processes to 
reduce compressor venting. 

This has led us to create a ‘toolbox’ of options (below) to reduce compressor venting, the use of which will depend on supply and 
demand, flow patterns and maintenance outages. Therefore, the selection of options we can potentially utilise based on the 
specific set of circumstances being experienced. Below are some activities that form the ‘toolbox’ and projects driven by the 
incentive scheme to investigate and reduce emissions: 

Behavioural changes: We introduced clear ownership of pressurising and venting decisions in part by ensuring sites have a ‘think 
emissions’ mindset alongside asset health and reliability to reduce emissions. This is supported by National Control Centre (NCC) 
decision making, and the Breakeven tool detailed below. 

Procedural changes: To ensure compressors operate on demand, they undergo a 28-day test run after being inactive, which 
includes pressurisation and venting. To reduce these emissions, three initiatives have been implemented. These initiatives 
maintain testing and operational integrity while reducing test venting. Site engineers and NCC can use these options based on the 
specific scenario, unit type, future flow requirements, and maintenance procedures. 

• Unit Inhibition: During summer, non-critical units can be preserved, eliminating the need for 28-day test runs.
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RIIO-T2 Process and System Improvements: Our customers told us that our incentive reward should be proportional to the efforts 
we put into improving performance. This section summarises the improvements we have instigated as part of our forecasting 
process during RIIO-T2. 

Supply forecasting 

• Terminals: Since 2020, we regularly contact terminals to better understand their operations and forecasts, ensure we track
new fields coming online, or have awareness of changes to existing field/terminal operations.

• Liquified Natural Gas (LNG) deliveries: LNG supply has grown in the last 3 years. We now focus more on and monitor multiple
data sources to predict LNG deliveries, stock levels and FRU (Floating regasification units) developments to support
forecasting cargo destinations and flows.

• Norwegian Gas Supply (Gassco): Since June 2021 we have further developed our knowledge on Gassco operational activities
and forecasting processes for their entire grid to support our forecasts for deliveries to the GB market.

Electricity Demand Forecasting 

• Total Electricity Demand (TED) model: The previous access database model (created in 2012) was limited in the areas it
considered and as a result its performance gradually declined, and we stopped using it in January 2021. We have implemented
the TED model which is more comprehensive and takes new elements of market dynamics into account, therefore producing
more accurate picture of the total electricity demand for the coming days.

• Power Station model (Metamodel): We progressed the internal development of an improved demand forecasting power
station model. The investment is ongoing and estimated at ~£70K annually since 2022. The metamodel combines the forecasts
of 6 models into one weighted output. It enables efficiency by providing a combined outcome with the aim of minimising
errors. We estimate that when fully operational, it will save 1-1.5 hours/day currently spent on forecasting power station
demand.

• Generation per fuel: We have broken down the power generation forecast into fuels to enable us to identify the areas of
forecast where we were underperforming. From this we have amended our processes to review the data relating to the
separate elements and how they interact as part of our daily processes including learning from the commercial links, e.g.,
price triggers between gas and coal, to better understand different sources of demand.

• Electricity Interconnectors: The granularity of our analysis in relation to electricity interconnectors has significantly increased
since the start of RIIO-T2. We now use within-day nominations from ENTSOG, available data on live transmission, within-day
and day ahead wind gust and temperature forecasts. The forecast weather allows us to predict potential price spread
between TTF and NBP and therefore the likelihood and volumes of electricity interconnector imports or exports.

• LDZ model: The LDZ gas demand forecast is derived from a model which was introduced at the start of 2022 to provide more
agility to changing market conditions.

It is not possible to quantify how much each of the above contributed to performance improvement as forecasting comprises of 
a number of closely interlinked moving components. All the above inputs and improvements are consistently checked and 
balanced ensuring any changes to one fuel are considered against another, e.g., high winds would put downward pressure on 
biomass in comparison to the original forecast. Following that the forecast is adjusted to allow for ‘probable’ scenarios and 
therefore produces more accurate forecast outcome. 

4.9.5 Consumer Benefit 
(D-1 scheme) 

Additional cost of under or over-delivery of gas. Shippers are incentivised to ensure that they balance i.e. their daily inputs equal 
outputs, otherwise they are exposed to charges via cash-out prices. By providing an accurate demand forecast we enable Shippers 
to better balance their portfolio and therefore we can make more timely / informed balancing decisions which result in lower 
wholesale prices, ultimately providing a benefit to end consumers. 

We believe that inaccurate demand forecasting could potentially lead to additional costs for Shippers (and by default end 
consumers, assuming that any costs are passed on), in scenarios where Shippers are either: 

a) forced to procure additional gas to meet the unanticipated demand at a higher cost.
b) sell excess gas at a lower cost than purchased if forecast was higher than the actual demand.
c) or are subject to cash-out price exposure.

To support these hypotheses, we have conducted analysis based on a set of assumptions focussed on where demand is higher 
than anticipated: 

National Gas Transmission | NGT_A10_System_Operator_Annex_RIIO_GT3 | Issue: 1.0 | December 2024 




















