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3.1.2 This is a new area of investment as our RIIO-T2 plan did not include any network decarbonisation investments. 

Innovation projects from RIIO-2 net zero reopeners are underway to trial compressor decarbonisation technologies. 

The results of this should help supply critical information for future UM submissions. 

4 Introduction 

4.1 Document purpose 

4.1.1 National Gas Transmission is a key enabler for the UK government to reach its net zero goals. We are therefore 

committed to developing a business model that is consistent with the objectives of the Paris Agreement. We have a 

commitment to achieve net zero by 2050 with an ambition of 2040 for scope 1 and 2 emissions. 

Business plan commitments and plan interactions 

4.1.2 The scope of this document is relevant to our Environmental Action Plan commitment. A description of these and 

our other commitments is provided in the NGT_A03_Environmental Action Plan_RIIO_GT3. 

4.1.3 This document outlines the approach taken to identify internal factors that drive the need to invest in decarbonising 

the NTS. It also describes the options considered and the decision-making process taken to determine final 

investments being proposed for RIIO-GT3 and beyond. These proposals will interact with other Investment Decision 

Packs (IDPs): 

• IDP03 – Network Capability – Compressor decarbonisation interventions discussed in this paper can affect / will be 

affected by any work that gets completed as detailed in those EJPs if these interventions are scheduled on the same 

site. Delays in a preceding project will affect delivery of the next project. 

• NGT_EJP17_Pipeline_RIIO-GT3 – Pipeline decarbonisation total investment spend is dependent on the number of 

recompression outages that happen in RIIO-3. These outages are influenced by In-line (ILI) inspections and digs to 

remediate any defects on the pipeline where any change in the number of digs, will affect total number of 

interventions required. 

• NGT_EJP07_Control Systems_RIIO-GT3 – Autotune DLE discussed later in this EJP, will require modifications to the 

control systems on compressor sites so needs to be factored into delivery of control systems interventions. It is 

preferrable where a compressor station is selected for Autotune DLE, that this will be deployed first before any 

control systems modifications. 
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5.1.10 The majority of the emissions (85%) come from compressor fuel combustion and venting emissions (highlighted 

above). Therefore, we are focussing on reduction of these to hit our decarbonisation targets. Combustion produces 

Carbon Dioxide (CO2) which has a global warming effect and venting releases Methane (CH4) into the environment 

which has a Global Warming Potential (GWP) 28 times higher than CO2. Venting can be from compressor units, from 

pipework during recompression operations or from valves. 

5.1.11 It is imperative we reduce our emissions internally to meet our net zero ambitions and reduce our impact on the 

environment. These emissions also affect our internal Unaccounted-for Gas (UAG) which has a consumer cost 

impact from procurement to replace lost gas. 

Compressor Fleet Emissions 

5.1.12 The compressor fleet are high contributors to emissions across the NTS. It is important therefore that our business 

plan for RIIO-GT3 attempts to reduce or remove these emissions by investing in our assets across the fleet. 

5.1.13 Gas-driven compressors release emissions into the atmosphere via two routes during normal operation. The first is 

from the engine/generator releasing combustion products of methane (Carbon dioxide CO2, Carbon monoxide CO, 

Nitrous oxides NOx). The second is through the vent stack where Methane that leaks through the internal seals 

passes through. Figure 1 below shows the schematic of a gas driven compressor. 
 

Figure 1: Compressor schematic showing engine and vent stack. 

5.1.14 Electrically driven units do not have any emissions from the engine but still suffer from gas leaking through the unit 

seals and escaping through the vent stack. This makes them the cleanest units overall and not a priority to 

decarbonise. All other gas units suffer from emissions at the point of combustion and venting (leaks through the seal 

and vents) and could benefit from technologies that decarbonise both. 

5.1.15 In addition to vented emissions during normal operation, and to enable the National Control Centre (NCC) to ensure 

the NTS demand and supply are balanced, there is a need for critical compressor units to be held in “pressurised 

stand-by”. This results in methane emissions being emitted from compressor seals. Whilst some reduction can be 

achieved through strategies to reduce venting, technological solutions need to be utilised to manage those which 

cannot. 

5.1.16 The volume of emissions created by any given unit depends upon many factors including its type and the volume of 

running hours. For more details, see Appendix 1. Across the fleet, we have reviewed the technologies available for 

each unit type and the impact they have on emissions. 

5.1.17 Although our previously known as ) are significant contributors to emissions, they are primarily 

being addressed via investments set out in our IDP03 – Network Capability. This is due to their non-compliance with 

emissions limits set in the Medium Combustion Plant Directive (MCPD). As a result, we are proposing to reduce the 

running hours of key non-compliant units by re-wheeling other more efficient units. We are also investigating 

retrofit emissions abatement technology. These investments will contribute to our wider emissions reduction goals 

but are not duplicated within this EJP. 

5.1.18 DLE (Dry Low Emissions) units tend to be run in preference over the units as they emit significantly less gas 

at the point of combustion. These will be the primary target of decarbonisation efforts due to their higher running 

hours and bulk emissions overall. 
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 Emissions compliance: We are investing in our compressor fleet to comply with legislation put in place which sets 

out the standards which we are required to meet to minimise the impact of any industrial activities on 

environmental and public health (discussed in IDP03 – Network Capability. These investments will have an 

emissions benefit contributing to net zero which is factored into our glide path assessment, but any funding 

request is not duplicated in this paper. 

 Hydrogen: Repurposing of pipelines to transmit Hydrogen or a blend of Hydrogen and Methane is out of scope for 

RIIO-GT3. However, progress in that space could affect which compressors are selected for decarbonising 

technologies. 

 Decommissioning: Units planned for decommissioning have still been assessed if they are currently operational as 

there could be enough savings to justify intervention if done soon enough. 

5.2.2 For pipeline decarbonisation investments, the use is driven by outage and recompression requirements on pipeline 

sections based on inline inspections and the subsequent remediation digs. This work is primarily driven by PSSR 

legislation and the intervals system (see the NGT_EJP17_Pipeline_RIIO-GT3 for more detail). 

5.3 Project Boundaries 

5.3.1 The scope of this document is RIIO-GT3 investments where the primary driver is to decarbonise the NTS. Funding 

requests for any other investments that have a decarbonisation benefit but where that is not the primary driver 

(e.g., asset health on valves and pipework to prevent leaks) will sit within the relevant EJP. 

5.3.2 This document does not include any investments related to transition to Hydrogen from natural gas. These would 

help with net zero targets but are not listed here. 

5.3.3 Implementation of decarbonisation solutions has been considered for the . Implementation 

of decarbonisation solutions could be very cost beneficial for the ) due to their 

high forecast run hours. However,  are expected to be decommissioned in 2030 once three 

newly installed units are operational. It is critical that they remain operational until that point and therefore there is 

no opportunity to implement decarbonisation technologies and the opportunity for benefit is limited. Similarly, 

although  is intended to be retained long-term, the interventions have also not been considered because of 

the operational risk presented by installing new technology on a unit which is critical in the short-term. The site is 

expected to contribute to meeting emissions targets by continuing to prioritise operation of the electric driven 

compressors and the addition of new efficient gas-driven units. Opportunities for further decarbonisation will be 

reviewed in the next price control once the new units are commissioned. 

6 Project Definition 

6.1 Supply and Demand Scenario Discussion and Selection 

6.1.1 Under our licence, we are required to plan and develop the pipeline system to meet the peak aggregate daily 

demand. 

6.1.2 The FES 2023 Falling Short scenario has been used for the assessment to date. This scenario was selected as it 

provides the worst-case demand forecast. There is progress on decarbonisation compared to today, however it is 

slower than in the other scenarios and fails to meet the UK net zero target by 2050. 

6.1.3 As a prudent operator, the system should be planned for the worst-case scenario to ensure we remain compliant 

with our licence. 

6.2 Project Scope Summary 

6.2.1 NOTE: Due to the early stage of development of investments discussed in this paper, decisions on where these 

investments will happen are still uncertain and engineering scopes are still being confirmed. This paper is outlining 

the possible investments we may request in future UMs once trials have been completed allowing us to complete 

analysis and justification as well as cost estimation. 

6.2.2 Investments are proposed to reduce the highest source of emissions on the NTS due to compressor fuel combustion, 

leaks through the compressor vent stack and venting during recompression. 
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6.2.3 For compressor decarbonisation investments, implementation will depend on success of innovation trials in RIIO-T2 

and will most likely be prioritised for units with high forecast running hours in RIIO-GT3. They are also dependent on 

individual unit and site assessments and outage efficiencies (i.e., technologies could be installed at one or all units 

on a site depending on these assessments). 

6.2.4 For pipeline venting investments, decarbonisation will aim to happen whenever a pipeline is shut down and 

recompressed to prevent venting of Methane. 

 

7 Options Considered 

Do Nothing (Counterfactual) 

7.1.1 For many of these network decarbonisation investments, the options are to ‘do nothing’ or to implement a 

proposed change or new technology. If we do nothing, then there will be no impact to current operation and no 

investment cost. 

7.1.2 Doing nothing will result in higher levels of emissions than if we implement any of these net zero investment 

options. This would have a detrimental impact upon the environment and could result in failing to meet our net zero 

target. 

7.1.3 Whether the cost of investing is justified by the impact it will have on emissions must be decided on a case-by-case 

basis for each investment type and asset. 

 
Installing Dry Gas Seals, CH4RGE Zero Loss Seals and CH4RGE recompression Options 

7.1.4 Compressor shaft seals prevent high pressure process gas in the compressor from migrating along the mechanical 

drive shaft where it exits the compressor casing. Several compressor shaft seal technologies are in use, reflecting the 

different age of assets and different Original Equipment Manufacturers (OEMs). 

7.1.5 Historically, compressor shaft seals were ‘wet’ oil-based systems which remain in use on many older units on the 

NTS. These lead to higher natural gas emissions (via the oil degassing vent) than modern ‘dry’ gas-based systems 

which use process gas plus nitrogen or compressed air as a leak barrier. Dry gas systems also remove the potential 

for oil leaks into the pipeline. 

7.1.6 When the compressor units are pressurised (when in operation or on standby), small quantities of seal gas (process 

gas) leaks from the seals. Annually, on average, wet seals accounted for of seal leakage emissions across the 

network with the remaining  attributed to Dry Gas Seals (DGS). This highlights the issue as compressors with a 

wet seal only account for  of the fleet. 

7.1.7 Methane Reduction from Gas equipment (CH4RGE) is a RIIO-T2 innovation project aimed at reducing emissions from 

the Compressor vent stack. Two major technologies explored as part of CH4RGE include CH4RGE Zero loss seals and 

CH4RGE vent stack recompression. Zero loss seals replace the process gas with a nitrogen only gas barrier, thereby 

eliminating process gas losses from the seal, giving a significant reduction in emissions over both existing dry gas and 

wet seals. CH4RGE recompression aims to capture natural gas that has leaked through the seals and would have 

escaped through the vent stack. Trials are still ongoing and are aimed to be delivered at Aberdeen compressor 

station in RIIO-T2. Benefits for these options are therefore: 

• Reduced emissions from leaks through the seal and vent stack. 

• If the seal is replaced with a more emissions efficient type, this would reset the life of the asset leading to decreased 

defect rates in the short term. 

7.1.8 The progressed options to reduce the emissions from these two sources are summarised in Table 5. Appendix 2 

shows the wider BAT assessment from CH4RGE innovation trials in RIIO-2 that these progressed options were 

selected from. They are arranged in order of increasing cost, increasing emissions reduction benefit, and decreasing 

uncertainty of technology implementation. 

7.1.9 Only viable options were costed and considered. Discounted options were not progressed for estimation. 
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Assumptions 

7.1.32 The greatest benefit will be seen on high fuel gas usage units or units with highest cost of fuel (if hydrogen 

production is involved). 

7.1.33 Implementation of an electrolyser coupled with a heat recovery system could be efficiently delivered in combination 

with exhaust replacement. 

Challenges 

7.1.34 The early development stage of these options means that although they could offer significant benefit, there is not 

enough information currently available to support an investment proposal. 

7.1.35 Depending upon the technology selected, Hydrogen transportation distances may make it uneconomical for many 

sites or there may not be enough space on the site to accommodate Hydrogen production. 

7.1.36 High usage is needed to gain the greatest benefit but also introduces greater risk if unfamiliar technology is being 

implemented on a critical unit. 

New Units 

7.1.37 Replacing existing gas driven compressors (particularly older types) would result in a significant reduction in the 

emissions produced. Benefits of new units include: 

 Electrically driven units would eliminate the burning of fuel gas. 

 New gas-driven compressors usually produce lower emissions than older models. 

7.1.38 As with our RIIO-T2 emissions compliance projects which proposed construction of new units, significant work is 

needed to understand the capability and resilience requirements of new units which then determine the design 

parameters and cost of options. This can then be assessed using BAT and Cost Benefit Analysis (CBA) techniques to 

determine the optimal solution. 

Assumptions 

7.1.39 New units proposed to address any driver will be BAT and therefore contribute to reducing emissions. 

7.1.40 Electric drives will only be considered for sites with sufficient gas-driven back-up. 

7.1.41 Construction of the unit will likely be completed in the price control period following RIIO-GT3 based on experience 

of regulatory timelines and construction challenges associated with commissioning new units. UM is to allow for all 

aspects of installing a VSD including Front End Engineering Design (FEED) studies, improved cost estimates, detailed 

design and construction. 

7.1.42 Electrifying too many units poses a security of supply risk. Currently, all compressor stations except for  

have full gas turbine back-up capacity. Having gas back-up ensures we can continue to flow gas in emergency 

situations (e.g., during a site power cut or black start where electricity supply is affected network wide). These 

factors rule out replacement of gas driven units on six sites which already have electric drives. 

7.1.43 Outages tend to be longer with Variable Speed Drives (VSDs). This is because problems can be difficult to fix in- 

house and specialists have to be flown in to resolve the issue, or the unit has to be transported overseas. This also 

leads to higher-than-expected costs. 

7.1.44 The cost of installing a new electrical compressor is high due to the requirement for a high voltage power 

connection in addition to all the usual costs of a new unit. The unit must have high running hours and emissions to 

justify replacement with a new VSD. 

7.1.45 The most expensive option overall and generally will only be suitable at sites where they have enough run hours to 

pay back consumer investment. 

Mobile Flaring for Recompression 

7.1.46 Mobile flaring burns natural gas that would have otherwise been vented during pipeline recompression without any 

residue and in a climate friendly manner. It is important to note the recompression units will be run as much as is 

economically possible to reduce any emissions to the environment in the first place. Benefits include: 

• By releasing Carbon dioxide which has a smaller global warming potential than Methane. 
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5 Inability to secure outages for trials prior to completion due to 
other conflicting work which increases costs due to re-planning 
work. 

Communication across the business to understand project scheduled 
during this period (e.g., asset health, emissions compliance, control 
systems), work out interdependencies and create a schedule to inform 
most efficient delivery. 

6 Our costs have been built through unit cost analysis and 
estimates from the market, however there is a risk that costs of 
materials may increase due to macro-economic conditions and 
customer and stakeholder demand 

This shall partly be mitigated through the CPI-H inflation and real price 
effect mechanisms within our RIIO-GT3 regulatory framework 

 
Supply / Demand Risks 

9.4.3 For the investments targeting emissions from compressor venting and combustion from compressor running, 

individual investment benefits are based on individual compressor run hours. If demand is lower, we would expect 

compressor run hours to decrease relative to zonal supply and demand, with overall forecast carbon emissions 

reducing proportionally. This means fewer running hours on compressors and less emission reduction technologies 

are required to hit the net zero target. The reverse would be true for a high demand scenario. 

9.4.4 For mobile flaring, the use is driven by outage and recompression requirements on pipeline sections based on inline 

inspections and the subsequent remediation digs. detail) and will not vary based on demand in the short term. 

9.5 Outputs included in RIIO-T2 Plans 

9.5.1 This is a new area of investment as our RIIO-T2 plan did not include any network decarbonisation investments. 

There was, however, a Net Zero Pre-Construction Work and Small Projects Re-opener (NZASP) that aimed to reduce 

methane emissions from the National Transmission System (NTS). This project requested  for funding for 

CH4RGE recompression and zero loss seals trials in RIIO-T2. The results of those trials will influence this funding 

request in RIIO-GT3. 






