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3 Introduction 

3.1.1 This EJP provides justification for RIIO-GT3 investments in our 10-year actuator programme. These interventions 

have been developed to manage the health of actuators across the fleet, address defects, obsolescence, and safety 

concerns of 3.9% of actuator population in RIIO-GT3. 

3.1.2 Valves can be operated in different ways, using manual gearboxes, turn wheels or through actuators. Actuated 

valves can be controlled locally or remotely from the Gas National Control Centre (GNCC). Several actuators and 

their control packages suffer from defects or obsolescence, or both. This can cause significant delays returning an 

installation to service after a failure if spares are not available. Many of the electrically powered actuators currently 

in service cannot be shown to meet the requirements of the Dangerous Substances and Explosive Atmosphere 

Regulations 2002 (DSEAR) legislation or IEC61508 (Functional Safety standards) for safety systems. Pneumatic (gas or 

air) actuators need to be inspected and maintained as part of Pressure System Safety Regulations (PSSR). 

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. The actuator 

programme is a bottom-up plan built on existing defects on our assets plus a list of obsolete actuators across the 

network that need replacing to ensure critical valves can be operated when required. 

3.1.4 Interventions developed were from known actuator defects, obsolete actuators and to ensure risk levels were 

maintained across the network. 

3.1.5 The scope of this document is aligned with our Asset Management System (AMS) and relates to our “Delivering a 

resilient network fit for the future” Business Plan Commitment (BPC). 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. 

3.1.6 The decisions made upon assessing the Actuator investments as part of Valves Investment Decision Pack (IDPs) have 

interactions with other Investment Decision Packs: 

• NGT_EJP17_Pipeline_RIIO-GT3 – If defective actuators aren't intervened on in critical valves for In-line inspection 

(ILI) runs such as Pipeline Inspection Gauge (PIG) trap isolation valves, block valves and feeder valves, this may delay 

the ILI run which means inspection wouldn’t be carried out. 

• NGT_EJP18_Pressure Vessels_RIIO-GT3 – If defects on actuators aren’t remediated for pig trap isolation valves, 

the valve may not be operable and therefore will not be used to isolate the pig trap to conduct PSSR inspections. 

• NGT_EJP12_Electrical Infrastructure: Site Lighting, Earthing and Lightning Protection_RIIO-GT3 – DSEAR defects 

that are raised on actuators may not be an issue with the actuator operation in itself and may be an issue with the 

electrical cabling that the actuator is connected to. There has been no double counting of DSEAR related 

interventions between this EJP and the Electrical Infrastructure EJP i.e. only resolution of actuator specific defects is 

covered in this paper. 
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4.1.6 Actuator control packs are the means to supply and control the gas pressure used to operate the actuator and may 

contain some or all of the following: Filter, pressure regulator, relief valve, oil tank, solenoid operated valve, control 

valve, check valves and hand pump. The diagram in Appendix 1 shows the control schematic for a  actuator. 

4.1.7 Electrically powered or controlled actuators will fall under the requirements of the DSEAR. These regulations require 

specific checks on the condition of the electrical equipment to avoid risk of fire or explosion. Actuated valves may 

also fall under the mechanical requirements of the DSEAR regulations. 

4.1.8 Pneumatically (gas or air) actuated valves fall under PSSR inspections and maintenance. These regulations place 

requirements on the suppliers and operators of such equipment to ensure that it is fit for purpose throughout its 

lifecycle and specifically a requirement to inspect such equipment in accordance with a written scheme of 

examination. 

4.1.9 Valve actuators of type  Rotary valve – (Gas over oil) contain pressure vessels that operate between 7 bar and 

94 bar and are therefore subject to the requirements of PSSR. 

Criticality of valves and actuators 

4.1.10 Actuators for critical valves are also considered critical and are maintained at the same frequency as their valve. 

4.1.11 Reasons for actuators to be deemed critical are if they operate valves that carry out the following: 

• ESD functionality 

• Prevention of over-pressurisation 

• Provide isolation of sections for planned or unplanned maintenance. 

4.1.12 These critical actuators due to importance will require investment if obsolete, defective or non-compliant with 

legislation. 

4.1.1 Additional information on this equipment group such as the health score at the beginning and end of the price 

control and monetised risk are provided in the accompanying NGT_IDP10_Portfolio EJP Valves_RIIO-GT3. 
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5 Problem/Opportunity Statement 

5.1 Why are we doing this work and what happens if we do nothing? 

5.1.1 The key drivers for investment on actuators are: 

 Legislation 

 Obsolescence 

 Asset deterioration 

Legislation affecting actuators 

5.1.2 NGT must comply with the following legislation that also affects actuator maintenance and investment. For more 

information, see Appendix 1: 

• PSSR – Meant to ensure the mechanical integrity of our pressurised assets to prevent loss of containment and gas 

escape. 

• DSEAR – Meant to prevent risk of fires and explosions that may be caused by dangerous substances in the 

workplace. 

5.1.3 IEC 61508 Functional safety – Any valves together with their associated electrical or electronic control and actuation 

systems that form part of a protective system are subject to the requirements of IEC 61508 “Functional Safety of 

Electrical / Electronic / Programmable Electronic Safety related systems” and the related IEC61511 “Functional 

safety – Safety instrumented systems for the process industry sector”. Although compliance with these standards is 

not a legal requirement, they are de facto standards across a wide range of industries and any non-compliance 

would be regarded negatively by the Health and Safety Executive (HSE), particularly if non-compliance led to a safety 

incident. 

5.1.4 Compliance with the standard is necessary to demonstrate that the safety case is robust i.e., when you have 

actuators that operate isolation valves and they are required to manage major accidents, maintaining the actuators 

to this standard gives confidence that they will work. 

5.1.5  

 

 

Actuator obsolescence 

5.1.6 There are several models of actuator that are approaching or exceeding their original design life and are now 

becoming obsolete. Original Equipment Manufacturers (OEM) either no longer exist or are no longer supporting or 

providing spares for these assets. Examples of actuators where the actuator or subsidiary components that make up 

the control packs are unsupported include: 

 Pre-1983  gas-over-oil actuators – There is a safety concern notified by the OEM, related to the  

handpumps for these actuators. Due to this, the OEM will not supply spare parts for any handpump older than  

vintage.  can also not be fitted to systems with  without significant changes to the control pack. 

  

 – OEMs no longer offer spares for these 

actuator models. 
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• Hydraulic / Gas hydraulic actuators suffer from damage to pistons/ cylinders due to wear. Age related deterioration to 

seals also leads to leaks. 

• Gas hydraulic actuators suffer from wear e.g., corrosion to control box enclosures and small-bore control pipework. 

• Local /remote selector switch on the actuator could fail due to age/corrosion, causing issues with remote operability by 

NCC. These are common on  and no replacement parts are available as both 

models are obsolete. 

• All actuators suffer from oil leaks from the gearbox making the actuator not function properly. 

• Actuators have handpumps that are corroded past the point of repair. An example would be Shafer actuators which are 

prone to corrosion on pressure pistons that prevent operations. 

• Actuator control cabinets corrode with time, leading to ingress of water, causing subsequent damage to internal sub- 

components. 

• Damage /wear to valve position indicator present on actuator over time making it difficult to see position of the valve 

during operation. 

5.2 What is the outcome we want to achieve? 

5.2.1 All actuators recommended for intervention as per NGT_IDP10_Portfolio EJP Valves_RIIO-GT3 comply with 

legislative requirements including DSEAR and IEC61508. 

5.2.2 Critical actuators as per NGT_IDP10_Portfolio EJP Valves_RIIO-GT3can be appropriately maintained without 

reliance upon obsolete parts. 

5.2.3 Maintain risk levels across the network to prevent increasing defect rates across actuators. 

5.2.4 Actuators recommended for intervention as per NGT_IDP10_Portfolio EJP Valves_RIIO-GT3 can serve their function 

of controlling valves that isolate the NTS for maintenance or in the event of an emergency or valves that provide and 

ESD function. This keeps us in line with IEC standard and safety case as discussed above. 

5.2.5 All obsolete  actuators are removed from the NTS as per HSE mandate to ensure safety of technicians. 

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

5.3.1 The spend will have been successful if issues with actuators recommended for interventions due to defects, 

obsolescence, legislative non-compliance have their issues resolved. 

5.4 Narrative real-life example of the problem 

5.4.1 The sections below provide typical examples of the common problems that are being experienced with actuators 

across the NTS. 

Defective Ledeen Gas Hydraulic actuator at  installation 

5.4.2 A  actuator, shown in Figure 3, was inspected during routine maintenance and was found to have the 

following defects. 

5.4.3 The actuator for  and its operating components were in a poor condition. During valve validation 

operations, the actuator required approximately 11 litres of hydraulic oil to operate correctly. High consumption of 

hydraulic fluid during operations was due to failure of the hydraulic piston seals or defects due to wear or corrosion 

to the piston head or cylinder bores/liner. 

5.4.4 No visible external leaks to indicate where the fluid was leaking from, indicated the possibility that the fluid was 

leaking past the piston seals and piston rod seals and into the actuator’s carter housing and from there possibly past 

the yoke seal and into the valve stem extension. 

5.4.5 Shuttle valve of the actuator was sticking and required non-standard means to rectify the problem indicating the 

shuttle valve was worn possibly due to corrosion or seal failure. 

5.4.6 Local/remote selector switch on the actuator was broken due to age/corrosion and couldn’t be locked into the 

remote position. This brought about a possibility it could be inadvertently moved to the local position disabling 

remote control. 
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5.5.3 Outside the scope of spend in this EJP are: 

• Actuators that will be replaced as part of valve replacements – These are covered in NGT_EJP22_Valves: 

Valves_RIIO-GT3. Actuator replacements in this paper replace the actuator only. 

• Actuator interventions specifically at the St Fergus gas terminal – these will be covered under the NGT_EJP29_St 

Fergus: Valves and Actuators_RIIO-GT3. 

• Actuator replacements at the Bacton terminal based on known defects and issues – these will be covered in the 

Bacton reopener submission. 
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7 Consequence of Failure 

7.1.1 Actuators 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 legislative requirements. In addition, the obsolescence of some 

actuators can mean there is a risk of increased impact if they fail. 

Inability to isolate equipment and / or systems 

7.1.2 If an emergency situation where a valve is required for isolation and a remotely operable actuator fails to close a 

valve on command, it will take substantially longer to isolate the affected section of feeder (for block valves and 

feeder isolation valves). This potentially increases the severity and prolongs the duration of any incident. Inability to 

appropriately manage a pipeline incident as a result of failure of an actuator puts NGT as risk of failing to conform to 

Pipeline Safety Regulations (PSR) and Gas Safety (Management) Regulations (GS(M)R). 

7.1.3 If the valve is inoperable due to the actuator failing and the isolation boundary needs to be extended outside the 

site, that will lead to more venting of gas to the atmosphere and negative environmental impact for consumers. This 

also has a time and resource impact due to needing to mobilise to other locations. It could also subsequently affect 

other planned maintenance. 

Impact upon Availability of sites, equipment, or systems 

7.1.4 Where an actuator that delivers an ESD function fails; the related site, unit, or system that is affected by the failure 

will be required to be declared unavailable until repair or replacement can be achieved. This could affect supply to 

customers. 

7.1.5 With actuator failures affecting isolations and ESD systems, there are further impacts across all NARM service risk 

measures. This is discussed in consequence of failure section of NGT_EJP22_Valves: Valves_RIIO-GT3. 

Baseline risk changes for actuators across RIIO-GT3 

7.1.6 Figure 6 below presents the modelled baseline risk over RIIO-GT3 for actuators assuming no investment in the 

period. It shows that for actuators, monetised risk starts in RIIO-GT3 at £1.92m and ends at £2.06m during the 

period, an increase of ~6.9% 

7.1.7 Consequence of failure is unlikely to change with supply and demand patterns as maintenance is still required for 

actuators. 

 

Figure 6: Baseline risk for actuators across RIIO-GT3. 
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8 Interventions Considered 

8.1 Interventions 

8.1.1 The following interventions have been considered to address the various issues articulated in the problem 

statement such as legislation non-compliance, defect remediation, and obsolescence. 

8.1.2 In considering the available interventions, our objective has been to develop a plan that balances and optimises cost, 

risk, and performance. 

8.1.3 Deferring spend was not considered due to the need to address defects to provide adequate functionality for 

actuators to operate critical valves. Obsolete critical actuators also need to be able to provide their function to 

operate valves that isolate feeders and provide emergency shutdown systems. If Interventions are deferred, there 

will be increasing risk across actuators which we are trying to prevent. 

8.1.4 Please see below to see descriptions of interventions considered. 

Counterfactual (Do Nothing) 

8.1.5 Actuators are maintained as per policy discussed above. If defects are raised on the actuator, this intervention 

option involves minor activities (OPEX) to fix it. If these minor activities resolve the defects on actuator and actuator 

control package, there will be no need for CAPEX intervention. 

8.1.6 This intervention option presents the lowest cost but is not suitable when minor activities cannot resolve the issues 

due to leaving critical actuators defective, obsolete or both. This means they cannot provide their function. 

Actuator Overhaul 

8.1.7 If minor interventions do not improve actuator performance, components of the actuator and gearbox are repaired. 

This does not re-life the actuator completely, only extending its useful life. This intervention is beneficial as it’s lower 

cost than a replacement and is suitable if actuator model is still supported by the OEM or refurbished spare 

components are available internally to remediate the defect. 

8.1.8 This was done in RIIO-T2 as OPEX but will be CAPEX in RIIO-GT3 due to the intrusive nature of the work that is 

required on the actuator. 

Actuator replacement (including gearbox) 

8.1.9 If the minor interventions do not improve actuator performance or there is a lack of refurbished spare parts 

internally to remediate the actuator defects and the model is not supported by the OEM, the actuator will be 

replaced with a modern equivalent actuator or gearbox. The benefit of this option is that it completely re-lifes the 

actuator and allows obsolete actuators to be replaced with actuators that can be maintained. 

8.1.10 This intervention will require an outage to be carried out. 

Actuator control package replacement 

8.1.11 Replacement of the control package with a modern equivalent, matched to the operating parameters of the 

'muscle'. This would resolve actuator control packages with defects identified through our defect assessment. 

8.1.12 This would bring the actuator control package back to service but not the actuator. 

8.2 Intervention Summary 

8.2.1 See Table 11 below for Technical Summary Table showing the intervention comparison. 
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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 and 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 23. 
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10.2.4 In Figure 8, we have plotted the cumulative Payback period for different options presented in Table 23. 
 

Figure 8: 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 8 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 but 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. 

10.2.8 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 Option 1A majority of the interventions address known issues on a subset our assets. 
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Actuator IEC61508 requirements 

12.1.6 IEC61508 requires a Safety Integrity Level (SIL) to be determined based on the risks that the system is protecting 

against. It must be demonstrated that the system achieves the prescribed SIL based on component reliability, and it 

is then necessary to undertake regular proof tests to confirm that the system is functioning correctly and to 

undertake remedial action as necessary. ROVs and actuators that provide a safety related control function are 

subject to IEC 61508. We have committed to HSE and OFGEM that these valves will operate within 99% performance 

level i.e., less than 1% fail to operate upon instruction from GNCC. 

Actuator detailed failure modes 

12.1.7 If during routine maintenance, it is determined that the actuator does not operate correctly and may show signs of 

the following typical failure modes: 

Gas / Hydraulic or Gas-Over-Oil actuators 

 Gas passing internal seals of the actuator piston. 

 Oil passing the internal seals of the actuator piston/vane. 

 Manual hand pump failure 

 Small bore pipework failure 

 Corrosion i.e., internal cylinder, external cylinder tie bars 

Electric actuators 

 Relays, electric motor, or switch failure 

 Drive shaft pin failure 

12.1.8 Drive bush failure 

DSEAR defects 

 Seized cable glands, adaptors, entry devices. 

 Seized termination lids (excessive painting/seized) 

 Scratched flame paths. 

 Unauthorised modification to equipment (invalidating certification) 

 Uncertified equipment 

 Unidentifiable equipment (unable to confirm certification) 

 Damaged units 

12.2 Appendix 2 – HSE  actuator removal mandate and NGT’s 

response 

12.2.1 Please see accompanying documents for more information: 

• NGT HSE  actuator removal mandate 28.02.24 

• NGT Response Pt1 

• NGT Response Pt2 

12.3 Appendix 3 – Actuator Interventions Cost Breakdown 

12.3.1 Please see Table 28 below for actuator interventions cost breakdowns. 








