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3 Introduction 

3.1 Asset Overview 

3.1.1 This EJP provides justification for RIIO-GT3 investments in our 10-year Pressure Control Valves and Flow Control 

Valves programme. These interventions have been developed to manage the health of PCVs / FCVs across the fleet, 

address defects, redundancy, environmental emissions and obsolescence and safety concerns of 86 (7.4%) of our 

PCV / FCV population in RIIO-GT3. 

3.1.2 Regulator streams, compromising flow control and / or pressure control valves are installed on the NTS to enable 

the supply of certain volumes of gas at a set pressure to certain locations. Pressure control valves are primarily a 

safety function used to limit pressure in a downstream system to a safe level while flow control valves are designed 

to control flow and to some degree, pressure across the NTS to optimise network operation. 

3.1.3 Learning from investment building and submission experience in RIIO-T1 and RIIO-T2, we have moved from a 

qualitative and quantitative decision approach to a data driven asset management approach. PCVs / FCVs 

programmes are bottom-up plans built using defect, redundancy, and obsolescence information (verified by 

stakeholders across the business). 

3.1.4 A programme commenced in RIIO-T2 to start to replace obsolete and / or defective pressure control valves and flow 

control valves and this is proposed to continue into RIIO-GT3. 

3.1.5 However, the type of intervention we have proposed in RIIO-GT3 to replace whole regulator streams, comprising 

multiple PCVs / FCVs and associated control systems. Learnings from RIIO-T2 delivery, where challenges with fitting 

new valves within existing streams and limited outage windows to delivery outputs without affecting customers and 

consumers have been taken into account in our intervention development. 

3.1.6 The scope of this document is aligned with our Asset Management System (AMS) and three of our Business Plan 

Commitments (BPCs). More information on our AMS and a description of our commitments is provided in our 

NGT_A08_Network Asset Management Strategy_RIIO_GT3 and our BPCs are detailed within our Main 

Business Plan. The BPCs are as follows: 

• Meeting our critical obligations every hour of every day. 

• Delivering a resilient network fit for the future. 

• Ensuring world class safety levels of our workforce and the public 

3.1.7 The decisions made upon assessing the PCVs / FCVs investments as part of Valves Investment Decision Pack (IDPs) 

have interactions with other Investment Decision Packs: 

• NGT_EJP02_Site Assets - Preheating, Filters & Pipework_RIIO-GT3 – Any changes to PCVs / FCVs including 

decommissioning would mean associated preheat may need to be modified to suit new requirements i.e., removal 

or modification. 
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5 Problem/Opportunity Statement 

5.1 Why are we doing this work? 

5.1.1 Our investments on our PCVs and FCVs seeks to ensure they remain in a safe condition, are reliable and 

maintainable and are fit for purpose for the duty that is required from them. 

5.1.2 In developing our investment proposals, we have considered a range of investment drivers, which are detailed 

below. These issues are applicable to all types of PCVs and FCVs. 

Legislation 

5.1.3 Defective equipment or equipment with poor control functionality can result in a lack of compliance with Pressure 

Systems Safety Regulations (PSSR) legislation. 

Efficient Operation 

5.1.4 Most PCVs on the NTS are  These PCVs were 

developed in the late 1980s/early 1990s specifically to suit the requirements of gas fired power station. Over the years 

the power station requirements have changed (increase or decrease in flow, increase ramp rates, non-continuous 

running) and now in some instances the PCVs suffer from performance issues including those related to mechanical 

vibration. 

5.1.5 Our current PCVs can be tuned for either high flow, or low flow performance, but cannot be effectively tuned to meet 

both extremes meaning that they suffer from performance issues which manifest as pressure/flow fluctuations at site 

outlet. This results in unstable outlet gas flow characteristics, impacting the operations of our customers and leading 

to customer complaints. 

Industry Guidance 

5.1.6 Some of our PCVs and FCVs do not meet current design standards (IGEM/TD/13). IGEMs IGEM/TD/13 requires 

stream discrimination, i.e., both streams operating independently of each other and two safety devices per stream. 

To achieve stream discrimination,  

. This can require 

complex pneumatic or electronic systems to manage this interaction which adds complexity and operational costs to 

manage. 

5.1.7 Our current PCVs/FCVs were not designed to give bubble-tight shut off, meaning that during periods of non-flow the 

downstream pressure slowly increases to a point where the creep-relief valve operates causing a venting of natural 

gas. With more variation in flow conditions due to the flexibility of gas sources periods of low and no flow are more 

likely, resulting in the operating of our creep relief valves. 

5.1.8  

 Downstream 

customers will also have further devices. This means that there are multiple control devices connected in series 

which results in equipment falling out of synchronisation with the customer owned pressure control devices. This 

causes pressure and flow fluctuation that affects the downstream customers process and efficiency of their 

processes and outputs which customers are not happy about. 

5.1.9 Our older installations do not comply with IGEM/TD/13 standard for the following reasons.: 

 The installations have no non-return valves and creep relief valves installed within them. These devices are used 

to protect the installation from overpressure events, which can result in diaphragm rupture within the pressure 

control valves. 

  in accordance with IGEM/TD/13 
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5.2 What is the outcome we want to achieve? 

5.2.1 Our investment seeks to ensure that the following outcomes are achieved: 

 Conformance with the legal obligations of PSSR: Lack of investment in the remediation of failures found during 

inspections will also render the assets unable to be used in a pressurised environment. 

 For each Flow Control Valve/Pressure Control Valve as per NGT_IDP10_Portfolio EJP Valves_RIIO-GT3 to perform the 

duty required of it to manage the flexibility, operation, and line-pack of the NTS such that failure to meet network 

pressure/flow control demand is mitigated. 

 For each Offtake Pressure Reduction system to reliably provide customers with gas at the required pressure/flow and 

to operate to reliably protect the downstream network from over pressurisation. 

 A complete, or significant reduction in our environmental impact caused by the current continual venting of gas to 

atmosphere from obsolete control systems. 

 Manage obsolescence affecting assets in a planned manner, preventing multiple asset management risks that require 

swift mitigation with limited supportability. 

5.3 How will we understand if the spend has been successful? 

5.3.1 The investment plans will be considered to be successful when the outcomes summarised above are met. 

5.3.2 Reduction in risks across NARMs service risk levels. 

 

5.4 Narrative Real-Life Example of the problem 

PCV –  

5.4.1 The operating conditions and requirements of the power station have changed over recent years. The power 

station now has a higher maximum flow requirement as well as a low flow requirement. Both changes potentially 

contributed to vibration related failures within the PCV. In one instance, internal components within a PCV suffered 

vibration related failure. 

5.4.2 We have experienced two instances of vibration related failure at  the first being where internal components 

within a PCV failed due to vibration induced fatigue, see Figure 5. 

 

 

 

5.4.3 The component shown connects to and indicates - via other connected parts - the position of the regulator piston. 

The loose, broken part, then caused damage shown in the original Left-hand image. It damaged the piston 

preventing the regulator operating smoothly. It was determined that vibration related fatigue failure caused the end 

of the component to break off in service. 

5.4.4 The second incident occurred at  in January 2019 (shown in Figure 6) where a significant gas leak occurred 

when a section of pipework on a PCV stream cracked causing a significant, RIDDOR1 reportable, gas leak. 

 
 

 

1 Reporting of Injuries, Diseases and Dangerous Occurrences Regulations - RIDDOR 
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Figure 6:  PCV 

5.4.5 In both instances, the repetitive on/off nature of the running of the power station, as opposed to steady-state 

running was shown to be a contributory factor. 

5.4.6 A project, completed in Q1 of 2022, and shown in Figure 6 to install a pair of new PCV streams at the site has 

reduced vibration to almost negligible levels. The long-term vibration monitoring programme is ongoing and has – to 

date – identified vibration related concerns at several other Pressure Regulating installations. 

PCV Control System – Keadby 

5.4.7  failed. Spares are no longer being able to be 

obtained due to the age and obsolescence of the PCV. A replacement PCV was identified,  as a 

direct replacement within the same flange to flange dimensions and the required performance duty to meet the 

inlet and outlet pressures. 

5.4.8 However, the model 270 is internally impulse and the model 372 requires external impulse source. The design of the 

existing installation is such that there is no provision for that impulse arrangement. Additionally, the physical 

dimensions of the Model 372 are also such that the whole stream would need to be re-engineered due to other 

existing pipework clashing with the physical envelope of the model 372. 

5.4.9 Carrying out those modifications would result in a system engineered to suit the model 372 regulator that would be 

at risk of needing further remodelling in the event of failure of a different component. 

 

5.5 Project Boundaries 

5.5.1 Our investment on our Pressure Control Valves and Flow Control Valves includes all types and configurations of 

pressure and flow control valves installed in the NTS. 

5.5.2 It includes all assets within our regulator streams between the inlet and outlet isolation valves, including PCVs and 

FCVs, main process pipework, impulse pipework, slam-shuts and non-return valves. This is highlighted in Figure 2. 

5.5.3 Out of scope are the pressure control valves and flow control valves being intervened on in RIIO-T2. These are 

shown in Appendix 2. 

5.5.4 PCVs / FCVs interventions specifically at the St Fergus gas terminal – these will be covered under the NGT_EJP29_St 

Fergus: Valves and Actuators_RIIO-GT3. 

5.5.5 No PCVs / FCVs at Bacton gas terminal are considered in this paper. 

5.5.6 The buildings that contain these assets, if this is applicable, are out of scope and included within the 

NGT_EJP19_Civils_RIIO-GT3. 
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Figure 9: Pressure Control Valve Baseline Risk 
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Replace Individual Regulator 

8.1.7 The replacement of an individual PCV within an existing regulator stream or multistage pressure reduction skid. 

8.1.8 The PCV shall be of the same control technology to enable connection to the existing control system, the latter is 

not within the scope of this intervention. 

8.1.9 The intervention to replace individual regulators can only be progressed where the dimensions of the stream permit 

installation of a new regulator which may be a different make/model into the existing stream. 

 
Refurbishment of Flow Control Valve 

8.1.10 The removal of the existing FCV to a workshop and complete refurbishment of the FCV through stripping down the 

valve, checking operation, replacement of soft parts, if these are available. 

8.1.11 A spare FCV will be installed in place for the duration of the refurbishment process. 

 
Replace PCV Stream / FCV Stream 

8.1.12 This intervention proposes the replacement of the FCV, PCV stream in its entirety, including all assets from the inlet 

isolation valve to the outlet isolation valve, including slam shut and relief valve. 

Pressure Control Valve 

8.1.13 Replacement of all assets within the inlet and outlet isolation valves of the pressure regulator stream. This includes 

both first and second stage PCVs and the slam shut valve. 

8.1.14 New streams will be configured to an Active regulator and Standby-monitor design, so that the influence of one 

control device can be removed from the chain. 

8.1.15 The control package is proposed to be replaced, ideally with a non-venting package, such as electrical control valves 

with electronic controllers. 

8.1.16 Where multiple PCVs streams are installed assessments of the condition, obsolescence status and control 

methodology of each of the PCV streams has been undertaken. 

8.1.17 The stream would be manufactured offsite, pressure tested, and factory acceptance tested (FAT). It would then be 

transported to site with the old stream dismantled and the new stream lifted into place and connected within the 

same flange to flange distance. 

Flow Control Valve 

8.1.18 Replacement of the FCV, slam shut valve and associated control package, using electric or gas hydraulic control 

methodology. 

8.1.19 All assets from the inlet isolation valve to the outlet isolation valve would be replaced. 

8.1.20 The stream would be manufactured offsite, pressure tested, and factory acceptance tested. It would then be 

transported to site with the old stream dismantled and the new stream lifted into place and connected within the 

same flange to flange distance. 

 
Fuel Gas/Domestic Gas Supply Pressure Regulator Skid Replacement 

8.1.21 The replacement of a pressure reduction skid utilised on AGIs for Fuel Gas or domestic gas supplies to downstream 

connected systems, e.g., Preheating modular boiler packages. 

8.1.22 The skid would be manufactured offsite, pressure tested, and Factory Acceptance Tested (FAT) reducing the outage 

requirements from a system that is crucial for the continuous operation of the connected systems and the site 

operations. 
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10 Business Case Outline and Discussion 

10.1 Key Business Case Drivers Description 

10.1.1 Valve assets (valves, NRVs, actuators, pressure control & flow control valves and valve bypasses) deteriorate over 

time and with use. This in turn prevents them from performing their required functions and can also result in them 

no longer complying with current and future legislative requirements. 

10.1.2 Therefore, in developing our desired outcomes we have considered the impact of the following drivers for 

investment on valve assets: 

• Legislation requirements 

• Asset deterioration, linked to our ageing asset base and asset type. 

• Change of operational requirement (redundancy) 

• Obsolescence 

• Health and safety 

• Decommission and remove assets that are no longer required to manage overall whole life cost and risk. 

• Reducing the environmental risk of emissions 

10.1.3 Managing the number of defects that are being raised on our assets is important in ensuring they continue to deliver 

the required network capability. Our proposed investment in the valve assets will ensure that we maintain an 

appropriate level of risk across all these outcomes. In developing our plans and making our decision we have been 

fully cognisant of the need to develop plans that are value for money, acceptable, affordable, and deliverable, whilst 

achieving a suitable level of risk of our aging assets. 

10.2 Business Case Summary 

10.2.1 In considering the most effective combination of efficient interventions, we have challenged whether our preferred 

programme of investments is the most cost-beneficial by carrying out a full cost benefit analysis (CBA) utilising our 

Copperleaf Portfolio Optimisation tool. 

10.2.2 Only interventions assigned to an asset have been assessed in the CBA because no benefits can be applied to 

interventions that are assigned to various locations (i.e., Based on forecast defects). 

10.2.3 A variety of technical interventions have been considered and combined to create a range of CBA options, the 

results of which are presented in Table 25. 
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10.2.4 In Figure 10, we have plotted the cumulative Payback period for different options presented in Table 25. 
 

Figure 10: Cumulative payback period for all valves options 

 
10.2.5 A variety of technical interventions have been considered and combined to create a range of CBA options, the 

results of which are presented in Figure 10 above. The graph illustrates the Net Present Value (NPV) of each option 

over a 20-year period, from 2031 (the end of RIIO-GT3), to 2051. As can be seen from the graph, Option 1A Post 

Deliverability shows the lowest net NPV, illustrating a greater benefit. Option 3 lowest WLC has the worst return of 

the options on offer. Options 4 and 6 are almost identical. The graph also shows that none of the options provide 

enough benefit from the investment being proposed to allow them to be paid back within the 20-year period. 

10.2.6 Based on a combination of factors such as addressing known issues, maintaining network risk levels across valves 

assets, cost to consumer and deliverability of intervention volumes, Option 1A was selected to have the best 

balance of all factors. All other options will reduce overall risk compared to the start of RIIO-T2 but will come at a 

significantly higher cost, lower benefit and aren’t deliverable due to constraints. 

10.2.7 We are aware of the risk of choosing Option 1A, as it doesn’t meet our organisational objective of maintaining stable 

risk of our assets back to RIIO-T2 start. Other options are not possible due to supply chain constraints identified in 

our deliverability assessment where only 40 valves per year and 80 actuators could be delivered. We will work with 

our suppliers to ensure more assets can be delivered in future price controls to prevent risk across valves assets 

increasing at an undesired rate. In the meantime, to mitigate this risk, internal groups will assess defects across 

valve assets based on severity, and short-term requirement for valves assets (i.e., if it’s required for isolation to 

facilitate an outage) and those will be prioritised for remediation to prevent any incidents or delay to capital delivery 

of our plan. Interventions have been prioritised for defective valves and actuators involved in PSSR inline inspections 

(ILI) for pipelines to enable the valves to be able to seal during the ILI run to prevent deferring legislative work. 

10.2.1 Option 1A does not pay back within the period. This is due to NARMs not capturing the full consequence of valves 

asset failures (valves, actuators, NRVs, PCVs / FCVs) and their intrinsic value to the network. It is also important to 

note that in Option 1A, the majority of the interventions address known issues on a subset our assets. 
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12.1.4 Boundary Control Regulator – We operate pipelines at a range of Maximum Operating Pressures (MOPs) based on 

the safe operating parameters of our installed assets. At some locations we have a pressure boundary whereby two 

feeders with two different MOPs connect,  At these locations we have 

regulators installed to reduce the pressure to below the Pipeline MOP to prevent downstream over-pressurisation. 

12.1.5  

 

 The regulator keeps the downstream pressure below 

the MOP with the slam shut the primary protective device. Figure 14 shows the NTS map showing Sapperton 

boundary control. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 14:  Boundary Control 

70 barg MOP 

75 Barg MOP 

 
12.1.6 Preheating Fuel Gas Regulator Skid – On certain AGIs (Pressure Reduction Installations and Network Offtakes) we 

have regulator streams within a skid arrangement to reduce process gas pressure from the main site pipework to 

supply fuel gas to our domestic boiler preheating packages. These provide preheating to the process gas prior to the 

main process regulator streams to mitigate the Joules-Thompson effect. The photo below, Figure 15, shows the 

preheating fuel gas regulator skid at  offtake. Each Preheating skid will contain a series of pressure control 

valves to reduce the pressure in a cascading approach. 
 

Figure 15:  Preheating Fuel Gas Regulator Skid 














